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Abstract:
Introduction:

The manifestations and epidemiology of cancer differ between adults and children. Hepatoblastoma
is the most common pediatric liver malignancy with multiple risk factors under investigation or
already found to be at play. The aim of this work is to give a quick summary of the epidemiology of
pediatric cancer with special consideration given to patients in the neonatal period.

Case report:

A one-month old boy has been admitted to the clinic following an incidental finding of left renal
agenesis. Abdomen CT revealed a liver mass that proved to be hepatoblastoma on biopsy. Alpha
fetoprotein serum level was found to be elevated. The treatment consisted of right hemihepatectomy
and pre- and postoperative, cisplatin-based chemotherapy.

Discussion:

Hepatoblastoma is an age-specific diagnosis with prognosis that improved significantly in recent
decades. Liver malignancy should be suspected in children with physical finding of hepatomegaly
and always considered in case of elevated alpha fetoprotein or a liver mass on imaging
examinations. An extensive list of risk factors that also include genetic syndromes may aid in
identifying children that are at a particularly high risk for developing liver malignancy.
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Introduction:

The peak incidence of cancer in children is in the very first year of life. The epidemiology of infant
cancer differs from that of childhood cancer taken as a whole. Among malignancies diagnosed in
this age group, the most common ones are neuroblastoma, acute lymphocytic leukemia, central
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nervous system tumours and retinoblastoma. The incidence is approximately equal in girls and
boys, differentiating it from other pediatric age groups, in which cancer occurs more commonly in
the latter. [1] Many factors have been invastigated as possibly increasing the risk of childhood
cancer. These include: maternal smoking [2,3], low Apgar score [2,4] and birth defects [5]. Infants
that have a diagnosis of cancer and are successfully treated are at increased risk for developing
chronic medical conditions as a result of the treatment received [6].

Malignancies are uncommon in the neonatal period, accounting for around 2% of cases in children
overall [7]. Teratoma and neuroblastoma occur most commonly. Other, less common diagnoses
include soft tissue sarcomas, tumours of the kidney, CNS tumours and hematologic malignancies
[8,9,10]. There is a well-documented association between neonatal cancer and congenital
malformation [11,12].

Hepatoblastoma among children is rare, accounting for less than 1% of malignancies in children
under the age of 20 and mainly affects children under the age of 5, with incidence approximately 20
times higher in this group of patients than that of hepatocellular carcinoma, another hepatic
malignancy from which it needs differentiation [13]. Risk factors that have been studied include
occupational exposures of the parents [14], maternal Asian race [15] younger maternal age [16],
labor complications [17]. All this factors have been found to confer some degree of additional risk
for developing hepatoblastoma in the respective studies. Smoking has also been suggested to
increase hepatoblastoma risk [18,21], with other researchers drawing attention to the possibility of
the confounding role of low birth weight [19] for which cigarette smoking is a known factor [20].
Indeed, low birth weight has been extensively studied as a risk factor for hepatoblastoma. The
association seems to be strong, with one study putting the relative risk for children with birth weight
under 1000g vs >2000 g at 7.70-85.0 (HR=25.6; 95% confidence interval) [22]. Another study
identified oxygen therapy and treatment with furosemide as perinatal risk factors predisposing
children with very low birth weigh to the development of hepatoblastoma, with the duration of the
former found to be most useful in predicting such development [23]. A number of cancer
predisposition syndromes are associated with an increased risk of developing hepatoblastoma, most
notably familial adenomatous polyposis and a number of overgrowth syndromes [22].

Case report:

A one-month old boy has been admitted to the Department of Pediatric Hematology and Oncology
after an ultrasound examination revealed left renal agenesis. Serum AFP levels proved to be elaved
and computed tomography scan confirmed the presence of a liver mass. The biopsy was performed
and, on the basis of the results, the diagnosis of hepatoblastoma was made. The patient received 4
cycles of preoperative cisplatin-based chemotherapy which was followed by right
hemihepatectomy. Subsequently the patient was subjected to 2 cycles of adjuvant, cisplatin-based
chemotherapy The patient remains under the care of the Clinic. Since the last visit the parents
reported no symptoms apart from occasional constipation. The physical development of the child
following the treatment appears to be normal.

Discussion:

Unilateral renal agenesis, which is a relatively frequent congenital malformation, with the estimated
incidence of 1 in ~2000, is now thought to necessitate careful investigation, as it is very often
associated with other, potentially risk-posing abnormalities, both in the urinary system and outside
of it [24]. People born with such an anomaly should be monitored closely in order to prevent the
deterioration of renal function, of which the risk has been shown to exist [24,25]. Children with
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hepatoblastoma were found to be at fivefold greater risk of having kidney or bladder abnormalities
than their healthy counterparts [33]

Most abdominal masses in the neonate are of benign nature, a lot of the time representing, for
example, non-malignant retroperitoneal lesions [26]. Every infant presenting with an abdominal
mass needs to be subjected to careful physical examination not only confined to the abdomen.
Imagining techniques employed in the diagnosis of abdominal masses include simple radiography
which may provide significant initial information, showing for example -calcifications or
organomegaly. An abdominal ultrasound is usually of great clinical utility, as are, in selected cases,
computed tomography and magnetic resonance imaging [27].

Differential diagnosis of a hepatic mass in an infant include hemangiomas, mesenchymal
hamartomas, hepatoblastoma and metastases to the liver. [28]Hepatic hemangiomas, with the
reported incidence as high as 20% according to some authors, are the most common infantile
hepatic tumours. Although mostly asymptomatic and typically found only incidentally, at times they
require intervention. On ultrasound, hepatic hemangiomas present as hyperechoic, clearly
demarcated nodular masses that, importantly, typically don't change in size on follow-up
examinations, which is a useful sing of a bening character of the tumour [29] An ultrasound of a
mesenchymal hamartomas typically shows an anechoic mass that posseses internal septations [28].
Both neoplasms can present with an elavated level of AFP, not derived from the tumour itself in
case of hemangioma [30] and, in case of mesenchymal hamartomas produced by hepatocytes within
hamartoma that result from either entrapment of surrouding liver tissue or, alternatively, are original
components of the tumour [31]. It is a very important serum marker giving clinicists valuable
information about a patient’s response to treatment. Its levels has been also proven to inversely
correlate with hepatoblastoma variants of less favourable prognosis.[32]

On ultrasound hepatoblastoma usually shows as large hepatic mass, sometimes with foci of
hemorrhage within the mass. Satellite lesions may also be present. Multiphase CT and MRI are
useful diagnostic tools and hypervascular lesion with a delay in contrast excretion characteristic of
malignant hepatic tumours. Histological confirmation of hepatoblastoma is a key diagnostic step,
with some authors suggesting to abstain from perfmorming it in children older than 6 months and
younger than 3 years that have very high levels of AFP [32]

SIOPEL classifies hepatoblastoma cases into three risk groups. Standard risk group encompasses
cases of localized disease with no adverse characteristics. The assignement of very high risk group
is given to patients with metastases or AFP serum levels that are very low and the intermediate high
risk group is given to patients with unresectable tumours but without distant metastases or with
what is called 'combi factors'. Resection or liver transplant are recommended for patients in
standard risk patients, with SIOPEL recommending cisplatin-based preoperative chemotherapy for
all patients and additional postoperative chemotherapy in the majority of case, which constitutes the
treatment the patient received. [32]
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