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Abstract

a single intra-parenchymal metastasis.

Background Hepatoblastoma (HB) is the most frequent malignant liver tumor in infants and young children. While it
is rare, the brain seems to be the most habitual site of non-pulmonary metastasis.

Case presentation In this report, we present the case of a 13-month-old girl followed for metastatic hepatoblastoma
in the lung. She was brought to the emergency department with tonic—clonic seizure, and a brain CT scan revealed

Conclusions In children with a history of hepatoblastoma, the development of neurologic symptoms should prompt
cerebral imaging, to exclude the presence of cerebral metastases.
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Background

Hepatoblastoma (HB) is the most frequent primary
malignancy of the liver in pediatric patients under 3 years
of age, accounting for 1% to 2% of all malignancies in this
population, with an incidence rate of 1.5 to 5 cases per
1 million infants [1, 2]. Tumor metastases are a major
obstacle to the development of effective treatments for
HB patients; they usually affect the lungs; brain metasta-
ses are extremely rare [3].

Zhi et al. [4] reported that 132 of 316 infants with HB
developed distant metastases, 80% of them lung metas-
tases, followed by 6% intracranial metastases, 4.5% bone
metastases, 3% diaphragm metastases, 3% right atrium
metastases and 3% pleura metastases.
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Our objective is to demonstrate the indications of brain
imaging in hepatoblastoma and to illustrate the radiolog-
ical features of cerebral metastasis as an unusual presen-
tation of HB through our case.

Case presentation

A 13-month-old girl without any previous history pre-
sented with an abdominal distention. Clinical examina-
tion reveals a patient with hemodynamic and respiratory
stability presenting a significant abdominal mass on
palpation. A CT scan of the chest, abdomen, and pelvis
identified a single mass of the liver involving segments
IV-V-VI and VIII with irregular contours and heteroge-
neous enhancement, associated with pulmonary metas-
tases (Fig. 1). The serum alpha-fetoprotein (AFP) was
measured at 60,150 ng/mL. A liver biopsy confirmed the
diagnosis of hepatoblastoma stage IV, and the patient
underwent palliative chemotherapy.

After one year, the child presented to the emergency
department with tonic—clonic seizure without localiz-
ing signs. A CT scan of the brain before and after con-
trast revealed a solitary supratentorial hemorrhagic mass
located in the right frontal lobe. The mass displayed
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Fig. 1 Axial abdomen CT before (A) and after contrast (B) revealed a large hepatic mass involving segments IV-V-VI and VIIl. The mass displayed
irregular contours and heterogeneous enhancement, with delineated areas of necrosis (indicated by the yellow arrow). It measured 12090 mm
axial diameters. Axial chest CT in a lung window (C, D) revealed the presence of multiple pulmonary nodules (indicated by the red arrow), indicating
lung metastases

heterogeneous enhancement, causing regional edema
and was identified as a brain metastasis (Fig. 2).

Methylprednisolone and anticonvulsants were initi-
ated, and the possibility of providing palliative care with
cranial radiation was considered. However, three days
after admission, the patient experienced a cardiorespira-
tory arrest.

Discussion
Primary tumors of the liver are rare in infancy. HB is the
commonest and has a diverse clinical appearance [5].
AFP is a tumoral marker for HB, at the moment of diag-
nosis and during follow-up. Age and imaging are also
important in classifying risk groups and determining
long-term survival rates. Furthermore, biopsy plays a sig-
nificant role in confirming the histology of the tumor [4].
International pediatric liver tumor organizations such
as SIOPEL, COG, and CHIC recommend abdominal CT
scan or MRI liver-specific contrast imaging for PRETEXT
staging in patients with suspected HB [6]. This classifica-
tion describes 4 stages based on the anatomical lesions
of the liver and the implication of other structures.
Depending on tumor stage and metastatic status, there
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are several treatment options, including chemotherapy;,
chemoembolization, resection of the tumor, metastasec-
tomy, radio-frequency ablation, and liver transplantation
[7].

Our patient had hepatoblastoma stage IV with pulmonary
metastases, and she underwent palliative chemotherapy.
The metastatic site of hepatoblastoma is usually the
lungs. Lung metastases detected at diagnosis are one of
the most reliable prognostic indicators of poor outcome
in patients diagnosed with hepatoblastoma [8]. Extra-
pulmonary metastases to the brain, abdomen, and bones
are uncommon in patients with hepatoblastoma. Chil-
dren with hepatoblastoma with distant metastases have a
poor prognosis at diagnosis and even worse if they recur
[9].

Brain metastases rarely occur in children with hepato-
blastoma; few cases have been reported worldwide. Rai
and Feusner [1] conducted an extensive review of the
literature to identify such patients and examine the dif-
ferent therapies used to treat them. They identified 39
patients. All patients had neurological symptoms at the
time of diagnosis of brain metastasis such as hemiparesis,
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Fig. 2 Axial and coronal brain CT before (A, C) and after contrast (B, D) showed a solitary supratentorial hemorrhagic mass located in the right
frontal lobe, with heterogeneous enhancement, causing regional edema without mass effect

LY )

acute headache, generalized tonic—clonic seizures or
partial seizures. Although extensive demographic infor-
mation was reported for only 19 of these patients, it is
noteworthy that 24% (4/17) were aged more than 4 years
at the time of the initial primary tumor diagnosis, one
third was stage IV at original HB diagnosis, and 63%
(7/11) had evidence of lung metastases (at initial diagno-
sis or at recurrence) before brain metastases occurred.
Based on the limited published data on this uncommon
condition and the known association of worse prognosis
with older age at diagnosis, they suggest additional brain
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imaging of older patients when they present for pulmo-
nary relapse evaluation even if they are neurologically
asymptomatic, with the objective of early detection and
surgical resection of these lesions.

In addition, if a child with HB presents with neurologi-
cal disorders, brain imaging, preferably MRI, should be
done to rule out the presence of brain metastases [3].

Several previous authors described isolated cases of
hemorrhagic parenchymal metastases in patients with
HB [10]. Among them, both Kabudi and colleagues and
Roberson et al. [11, 12] described these metastatic lesions
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as dense enhancement on MRI, consistent with the
extreme cellularity of these tumors. Porto and colleagues
[13] described an imaging pattern of a recurrent hemor-
rhagic lesion with little or no associated enhancement
resembling a cavernous malformation.

In our case, the brain CT scan showed a solitary
supratentorial hemorrhagic mass located in the right
frontal lobe, with heterogeneous enhancement.

Based on the risk of bleeding and the clinical benefit
associated with surgery, surgery on a single massive hem-
orrhagic lesion should be considered even in chemo-
therapy-sensitive tumors. Brain irradiation, which is a
common treatment for adults with multiple metastases,
is generally not recommended for young children due to
concerns about its effects. However, the poor prognosis
in these cases often necessitates the use of radiotherapy.
Among the children, only one survived for an extended
period. This child had a single recurrent brain metastasis,
which was successfully treated through a combination of
multiple surgical resections, chemotherapy, and radio-
therapy [12].

Conclusions

In conclusion, in children known to have HB, the appear-
ance of neurological complaints should prompt brain
imaging studies to rule out the possibility of intracranial
spread of the tumor. However, routine cerebral imaging
screening is not indicated because of the cost and rarity
of brain metastases in HB.
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