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PRETEXT 

a b s t r a c t 

Hepatoblastoma (HBL) stands as the primary liver tumor most frequently encountered in 

children, typically identified within the initial 5 years of life. Cases involving patients older 

than 5 years are very rare. We report the case of a 4-year-old male child who presented 

to the emergency department with acute onset abdominal pain and fever. Clinical exami- 

nation revealed significant abdominal distension, correlated with an abdominal mass later 

confirmed. 

© 2024 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Hepatoblastoma (HBL) stands as the most frequently encoun-
tered primary liver tumor in children. It is typically identified
within the initial 5 years of life. Cases involving patients older
than 5 years are very rare. We report the case of a 4-year-old
male child who presented to the emergency department with
acute onset abdominal pain and fever. Clinical examination
revealed significant abdominal distension, correlated with an
abdominal mass later confirmed. 
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Case report 

We report the case of a 4-year-old who presented to the emer-
gency department with a sudden onset of abdominal pain and
fever. 

The initial clinical examination showed a significant ab-
dominal distension with a localized mass syndrome observed
in the right flank. 

An initial abdominal ultrasound revealed a large right
hepatic mass with a smooth slope connecting to the hep-
atic parenchyma, grossly rounded, poorly defined, exhibiting
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Fig. 1 – Abdominal ultrasound revealing a large right hepatic mass with a smooth slope connecting to the hepatic 
parenchyma, grossly rounded, poorly defined, exhibiting heterogeneous isoechoic echotexture (A: red arrow) containing 
areas of fluid and calcifications (C : red arrow), and taking moderately the color Doppler (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

heterogeneous isoechoic echotexture containing areas of fluid
and calcifications ( Fig. 1 ). 

Subsequent contrast-enhanced CT scan demonstrate a
large hepatic mass, roughly rounded with polylobed con-
tours, heterogeneous, containing calcifications and liquid ar-
eas, showing moderate enhancement after injection of con-
trast agent ( Fig. 2 ). Axial CT section of lung window revealed a
metastatic pulmonary nodule ( Fig. 3 ). 

For histological confirmation, an ultrasound-guided biopsy
was performed, revealing an hepatoblastoma. 

Discussion 

Abdominal tumors rank as the third most common malignan-
cies in children, following hematologic malignancies and cen-
tral nervous system tumors. Among these, the 3 most preva-
lent abdominal solid tumors in children are neuroblastoma
(NB), Wilms tumor (WT), and hepatoblastoma (HB), compris-
ing approximately 5%, 4%, and 1% of all malignancies in chil-
dren under 20 years of age. Due to their origin from embryonal
or blastemal elements, these tumors are most frequently di-
agnosed in children under 5 years old, collectively accounting
for around 14%, 10%, and 2% of malignancies within this age
group [ 1 ]. 
Primary liver tumors constitute 15% of all abdominal tu-
mors in childhood, with malignancy mean of 66% [ 2 ]. Hepato-
blastoma is the most common [ 2 ], it presents a peak incidence
between 2-5 years of age, and a prevalence slightly higher in
boys than in girls [ 2 ]. Being infrequent in children older than
5 years, hepatoblastoma carries a worse prognosis due to late
diagnosis, and hepatocellular carcinoma accounts for 87% of
cases in this age range [ 2 ]. 

Although tumors are primarily sporadic, certain genetic
syndromes are linked to a higher risk of HBL. These include
Beckwith-Wiedemann Syndrome (BWS), familial adenoma-
tous polyposis, and trisomy [ 3 ]. Screening recommendations
for BWS typically entail abdominal ultrasound every 3 months
from diagnosis until the age of 7 to 8 years, along with serum
alpha-fetoprotein (AFP) measurement every 3 months until
the age of 4 years [ 3 ]. 

Other factors contribute to the rising prevalence of HB.
The improved survival of premature infants is linked to a
higher incidence of HB, as very low birth weight is a known
risk factor [ 1 ]. Other factors reported to correlate with a
higher incidence of hepatoblastoma in children include pre-
eclampsia, polyhydramnios or oligohydramnios, high ma-
ternal prepregnancy weight, and treatment for infertility in
women. Also, some associations have been observed be-
tween tobacco smoking of both parents added to exposure to
metals [ 2 ]. 
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Fig. 2 – Axial (A and B) and coronal (C) enhanced CT scan demonstrate a large hepatic mass (red arrow), roughly rounded 

with polylobed contours, heterogeneous, containing calcifications (red circle) and liquid areas, showing moderate 
enhancement after injection of contrast agent. 

Fig. 3 – Axial CT section of lung window revealed a metastatic pulmonary nodule (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

Clinically, abdominal distension combined to a palpable
mass are the most common symptoms. Sometimes abdom-
inal discomfort, general fatigue, and loss of appetite or sec-
ondary anemia can be indicators. In cases of ruptured tumors,
children typically exhibit vomiting, signs of peritoneal irri-
tation, and severe anemia. Occasionally, rare instances may
present with precocious puberty or virilization, attributed to
β-human chorionic gonadotropin (HCG) secretion by the tu-
mor [ 4 ]. 

Imaging is crucial for both the initial evaluation and the as-
sessment of treatment response. Ultrasound (US) is often the
first imaging modality performed, so many cases of hepato-
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blastoma (HB) are initially identified using US. Primary tumors
are typically large and exhibit variable echogenicity compared
to the liver parenchyma. They may contain areas of necrosis,
calcification, and hypoechoic fibrotic septa [ 5 ]. Once HB is sus-
pected, further evaluation with MRI (or contrast-enhanced CT
when appropriate) is recommended [ 6 ]. 

Due to its superior soft-tissue contrast, the availability of
hepatobiliary contrast agents, and the capability to conduct
dynamic contrast-enhanced imaging without ionizing radi-
ation, MRI is the preferred cross-sectional imaging method
for assessing HBL. It typically appears hypointense on T1-
weighted and hyperintense on T2-weighted compared to nor-
mal liver parenchyma with restriction on DWI. On dynamic
contrast-enhanced imaging, most HBL exhibit heterogeneous
enhancement but to a lesser extent than normal liver tis-
sue. A distinct demarcation usually exists between the tumor
margin and hyperintense liver parenchyma. This demarcation
aids in accurate anatomical tumor localization, assessment of
the relationship between the tumor and vascular and biliary
structures, and identification of additional hepatic disease
foci [ 1 ]. 

CT can serve as a valuable imaging tool in assessing pe-
diatric patients with known or suspected hepatoblastoma.
Imaging the primary liver tumor using CT offers advantages
over MRI, including superior spatial resolution, which allows
for better delineation of small structures like hepatic vessels.
Additionally, CT enables evaluation of the lungs during the
same examination for the presence of metastatic disease, and
it typically involves faster imaging with reduced sedation or
anesthesia requirements [ 6 ]. 

On CT scans, hepatoblastoma (HB) typically appears well-
defined and slightly hypoattenuating compared to the liver
parenchyma. Calcifications are present in about 50% of tu-
mors. Iodinated IV contrast material should also be used.
Imaging of the upper abdomen, including the liver, should be
performed in the late arterial phase, followed by imaging of
the entire abdomen and pelvis in the portal venous phase.
This dual-phase approach provides a comprehensive assess-
ment of the liver’s arterial and venous vasculature, which is
essential for surgical planning. HB often shows heterogeneous
enhancement, with tumor components exhibiting strong ar-
terial enhancement that progresses to an overall enhance-
ment slightly less than that of the liver parenchyma in the
portal venous phase [ 1 ]. 

PRETEXT system was developed to standardize the imag-
ing assessment and risk stratification of hepatoblastoma be-
fore the administration of neoadjuvant chemotherapy or tu-
mor resection. Initially introduced in 1992 by the SIOP Ep-
ithelial Liver Tumor Study Group (SIOPEL), it has undergone
several revisions over the years. The most recent version,
published in 2018, represents the latest advancements in the
field [ 6 ]. 

The PRETEXT group (I, II, III, or IV) is determined based on
the number of contiguous liver sections that need to be re-
sected to completely remove the tumor. Once the PRETEXT
group is determined, annotation factors are applied to de-
scribe various aspects such as the tumor’s impact on hep-
atic vascular structures, presence of extrahepatic disease con-
tiguous with the main liver tumor, tumor multifocality, tumor
rupture, involvement of the caudate lobe, and the presence of
lymph node and distant metastases. Factors linked to poorer
outcomes include advanced PRETEXT group, involvement of
hepatic or portal venous structures, presence of extrahepatic
disease, multifocality of the primary tumor, tumor rupture,
and metastatic disease [ 7 ]. 

Histological confirmation of hepatoblastoma remains the
examination of choice to confirm the diagnosis. HBL is an em-
bryonal tumor originating from hepatic precursor cells, dis-
playing morphological characteristics reflecting various cell
types with different degrees of differentiation. It encom-
passes several tumor subtypes, predominantly epithelial in
origin [ 8 ,9 ]. 

Serum alpha-fetoprotein (AFP) serves as the primary clini-
cal marker for HBL. It plays a crucial role in monitoring treat-
ment response, and relapse. However, certain variants of both
HBL and hepatocellular carcinoma (HCC) may exhibit low or
normal AFP levels. These variants, such as rhabdoid tumors,
yolk sac tumors, mesenchymal hamartomas, infantile he-
mangioma endothelioma and focal nodular hyperplasia, may
display distinct histological features and a poorer prognosis
[ 10 ,11 ]. 

The differential diagnosis of malignant liver tumors in pe-
diatric patients aged between 6 months and 6 years includes
hepatocellular carcinoma (HCC), angiosarcoma and undiffer-
entiated embryonal sarcoma of liver. 

Hepatocellular carcinoma (HCC) is the second most com-
mon liver cancer in children. Its occurrence is most pro-
nounced among adolescents, unlike hepatoblastoma, which
primarily affects children under 5 years old. HCC can either
be developed de novo on a nonpathological liver or on a cir-
rhosis liver. Calcifications are less common in HCC compared
to other hepatic tumors. A large hypervascularized mass with
a wash-out phenomenon are classic feature of HCC on MRI or
CT, with 95% positive predictive value. The extent of the tumor,
resectability, and the presence of vascular invasion and/or
metastases are preferred to be assessed by CT [ 12 ]. 

Pediatric hepatic angiosarcoma is a rare malignant vas-
cular tumor, comprising approximately 0.3% to 2.5% of liver
tumors in children. It can manifest from the neonatal pe-
riod up to adolescence with a female predominance, and re-
ported median age of onset around 40 months [ 12 ]. Histolog-
ical confirmation of hepatic angiosarcoma remains the ex-
amination of choice to assess the diagnosis. Imaging features
are no specific; sometimes resembling to other vascular liver
lesions [ 13 ]. 

Being considered as the third most common malignant
hepatic tumor in childhood, undifferentiated embryonal sar-
coma of the liver comes after hepatoblastoma and hepatocel-
lular carcinoma [ 14 ]. This aggressive tumor of mesenchymal
origin [ 15 ], classically presents in children from the age of 6 to
10 with no gender predilection. Due to the high water content
of the prominent myxoid stroma, undifferentiated embryonal
sarcoma appears as well-demarcated, predominantly hypoat-
tenuated cystic mass with internal septations that slightly en-
hance after injection of the PDC, with multiple internal septa
[ 16 ]. 

The cornerstone of hepatoblastoma (HB) treatment is sur-
gical resection, whether performed upfront, after neoadjuvant
chemotherapy, or through total hepatectomy followed by liver
transplantation. 



5808 R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  5 8 0 4 – 5 8 0 8  

 

 

 

 

 

 

 

 

 

 

Currently, there are no standardized recommendations for
imaging follow-up . Typically, patients with abnormal AFP lev-
els post-treatment, including after surgery, are considered to
have residual or recurrent disease. When levels of AFP return
to normal after treatment, no additional imaging is required
[ 1 ]. 

Conclusion 

In conclusion, hepatoblastomas are the most common liver
tumors found between 6 months and 6 years of age. Imaging
plays an important role in diagnostic guidance, pre- and post-
treatment assessment, and follow-up. 

Patient consent 

Written informed consent for publication was obtained from
patient. 
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