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Abstract
Hepatoblastoma (HB) is a rare tumor, but it is the most com-
mon primary liver malignancy in children  and comprised of 
approximately 1% of all pediatric malignancies. Mostly, this 
tumor is sporadic in nature but can show a syndrome asso-
ciation. Upregulation in Wnt/β-catenin pathway can be 
there in 70–80% cases of HB. Most often present as abdomi-
nal mass and has a raised alpha-fetoprotein levels. Distant 
metastasis usually occurs in the lungs. HB is classified into 2 
broad categories: epithelial and mesenchymal type. The ma-
jority of HB are epithelial type. The HB must be distinguished 
from focal nodular hyperplasia, hepatocellular adenoma, 
and hepatocellular carcinoma, while small-cell undifferenti-
ated HB from the malignant rhabdoid tumor. The histomor-
phology and immunohistochemistry are essential for the di-
agnosis of different HB. The neoadjuvant chemotherapy fol-

lowed by surgery is the mainstay of the treatment. The 2 
well-established prognostic factors of HB are stage and his-
tological type. Herein, we report a case series of common 
and rare histological variants of HB.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Hepatoblastoma (HB) is a rare, but commonest pri-
mary malignant liver tumor in children accounting for 
approximately 1% of all pediatric malignancies, com-
monly seen in <5 years of age, followed by hepatocellular 
carcinoma and sarcoma [1]. In adults, HB is rare and ag-
gressive neoplasm with a poor prognosis. The etiological 
factors and pathogenesis in adults differ from childhood. 
The annual incidence of HB is about 1–2 per 10,000 chil-
dren in <15 years of age. Here, we present a case series of 
HB in children with different histomorphology.
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NonCommercial-NoDerivatives 4.0 International License (CC BY-
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Usage and distribution for commercial purposes as well as any dis-
tribution of modified material requires written permission.
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Case 1

A 2-year-old boy presented in the pediatric surgery outpatient 
department with complaints of loss of appetite, lethargy, and en-
larged abdomen for 2 months. There was a huge abdominal lump 
over the right hypochondrium. There was a large nodule in imag-
ing replacing most of the right lobe of the liver (Fig. 1). The bilat-
eral lungs were unremarkable, and the liver function test was nor-
mal. The coagulation profile was abnormal with raised serum AFP 
(>1,000 ng/mL) levels. Liver biopsy showed features of HB.  The 
staging was Pre-Treatment Extent 2 (PRETEXT): segments 5 and 
6 and standard risk. The patient was given cisplatin monotherapy 
before surgery. The patient was operated and we received right lo-
bectomy measuring 14 × 7 × 5.5 cm, weighing 226 gm. Externally, 
it showed few congested areas and a nodule measuring 1 cm in 
diameter. Cut surface shows variegated appearance (Fig. 2a). The 
tumor was abutting liver capsule with the distance measuring 0.1 
cm. Tumor measured 6.9 × 6.4 × 4.5 cm. Gall bladder and resection 
margins were free from tumor. On microscopy, a capsulated tu-
mor was noted, arranged in sheets and trabeculae. The epithelial 

component was admixed with the mesenchymal component. 
Many heterologous elements in variable proportion were noted 
like melanin pigment, abundant glial tissue, pacinian corpuscles, 
and areas of osteoid and cartilage formation along with areas of 
necrosis (Fig. 2b–d). There was no capsular invasion, lymphovas-
cular emboli, and extramedullary hematopoiesis. The final diagno-
sis was mixed HB with teratoid features.

Case 2

A 2-year-old boy presented to the pediatric surgery outpatient 
department with similar complaints and findings as the previous 
case. Bilateral lung, liver function test, and coagulation profile 
were normal with raised serum AFP (>2,00,000 ng/mL). The stag-
ing was PRETEXT 2 (segments 7 and 8) and standard risk. The 
patient was given cisplatin monotherapy 2 cycles before surgery. 
We received a lobe hepatectomy specimen along with a gall blad-
der. There was an ill-defined nodule measuring 5 × 4 × 3 cm noted 
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Fig. 1. CASE 1: Triple-phase contrast-enhanced CT axial (a–c) and coronal (d) images: in arterial phase, mass in 
right lobe shows peripheral arterial enhancement (a), portal venous (b), hepatic venous phases – progressive en-
hancement is seen in the periphery of the tumor with cystic nonenhancing areas in the center of the tumor (c, d). 
The rest of the liver shows normal enhancement.
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with areas of hemorrhage and necrosis (Fig. 3a). The tumor nodule 
is 1.5 cm away from resection surface. On histopathology, a well-
circumscribed tumor was arranged in sheets, nodules, and trabec-
ulae. The epithelial component was admixed with the mesenchy-
mal component (Fig.  3b). The large areas of osteoid formation, 
fibrosis, calcification, necrosis, and hemorrhage were noted with 
no evidence of teratoid features, extramedullary hematopoiesis, 
and lymphovascular emboli. The liver resection margin and gall 
bladder were free of tumor. The final diagnosis of mixed HB was 
made.

Case 3

A 1-year-old male child came to the pediatric surgery outpa-
tient department with complaints of abdominal distension and 
mass per abdomen in the right upper quadrant. CT abdomen sug-
gests a large lobulated solid cystic lesion involving the liver entire 
right lobe with focal rupture into the subcapsular spaces. AFP lev-
el was normal (3.03 IU/mL). The patient had hyperbilirubinemia. 

The staging was PRETEXT 2 (segments 5, 6, 7, and 8-right lobe) 
and high risk. We received fragmented liver biopsy showing tumor 
cells arranged in solid sheets of dyscohesive small blue cells having 
a small round nucleus, fine chromatin, and indistinct nucleolus, 
and fine granular scant eosinophilic cytoplasm. Occasional single-
cell apoptosis and mitotic activity were noted. Some tumor cells 
were arranged around the vessels (Fig. 4a). No mesenchymal or 
teratoid or rhabdoid components were noted in the biopsy. The 
closest differential was a malignant rhabdoid tumor and other 
small blue round cell tumors. On immunohistochemistry, the tu-
mor cells were immunoreactive for cytokeratin, vimentin, and fo-
cally positive for alpha-fetoprotein (Fig. 4b–d). There was a loss of 
INI-1, and Ki-67–40%. Tumor cells were negative for CD99, Glyp-
ican 3, Myo-D, Desmin, LCA, NSE, and CD56. This was, hence, 
reported as INI-1 negative,  Small-cell undifferentiated variant of 
HB (SCUD-HB).

The patient was given 3 cycles of PLADO, that is, Doxorubicin 
and cisplatin (75%). The post-chemotherapy AFP level was normal 
(3.01 IU/mL). The patient is doing well at 5 months of follow-up.
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Fig. 2. CASE 1: Mixed HB with the teratoid feature. a Gross: well-defined tumor nodule, abutting the capsular 
surface (H and E, ×200). b Microphotograph shows an epithelial component of HB. c Microphotograph shows 
Glial component and melanin pigment (H and E, ×200) (right upper inset showing GFAP immunopositivity).  
d Microphotograph shows osteoid and cartilage formation H and E, ×200). HB, hepatoblastoma.
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Fig. 3. CASE 2: Mixed hepatoblastoma. a Gross: a tumor shows a variegated cut surface. b Microphotograph 
shows an epithelial component admixed with the mesenchymal component (H and E, ×200). 

Fig. 4. CASE 3: Small-cell undifferentiated HB. a Microphotograph shows sheets and perivascular arrangement 
of dyscohesive small blue cells with scant cytoplasm (H and E, ×200). Tumor cells are immunoreactive for cyto-
keratin (b), vimentin (c), and focally for alpha-fetoprotein (d). HB, hepatoblastoma.
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Discussion

Any congenital anomalies, tumors, trauma, infection, 
abscess, or any organ enlargement can cause abdominal 
masses in infants and children [1]. Therefore, before 
planning any invasive procedures, age, and abdominal ul-
trasonography is necessary, as age significantly affects the 
differential diagnosis and radiological imaging aids in the 
organ’s exact localization. The commonest abdominal tu-
mors in children are neuroblastoma and wilms’ tumor, 
and less common are germ cell tumors and rhabdomyo-
sarcoma. 90% of neuroblastoma are diagnosed by the age 
of 8. At the same time, most of the wilms’ tumor is diag-
nosed before the mean age of 3 years. Although the liver 
mass is uncommon in infants and children, comprising 
15% of all primary abdominal tumors, two-third are ma-
lignant, and HB is the most common one [2]. HB is com-
monly seen in males as solitary liver mass (80–85%), often 
affecting the right lobe of the liver.

Mostly, this tumor is sporadic but can show a syn-
dromic association, seen in 5% cases [1]. Parental expo-
sure to metals, birth pills during pregnancy, and very low 
birth weight baby increases its risk. The exact pathogen-
esis is still unknown, but it is thought to originate due to 
dysregulation of the primitive hepatic stem cells (HB) 
during the embryogenesis that contributes to malignant 
transformation. The most frequent genetic alteration is 
upregulation of the Wnt/β-catenin signaling pathway, 
seen in 70–90% cases of HB [3]. The most typical presen-
tation is abdominal mass, pain, and nonspecific symp-
toms. >90% of patients have raised AFP level except in 
case of aggressive course and SCUD in which level will be 
low or normal [4]. AFP is the hallmark of active disease, 
and it has a direct relation with the size of HB [5]. There-
fore, it is used as a marker of disease activity and monitors 
therapy response. It is associated with a good prognosis if 
there is a sudden fall in its level after therapy [6]. How-
ever, it is not specific. Jaundice is rare, and LFT is usually 
normal in HB. The presence of jaundice with a liver mass 
in pediatric patients rule out HB’s possibility and more 
often seen in biliary rhabdomyosarcoma and undifferen-
tiated sarcoma of the liver [7]. Distant metastasis was al-
most always seen in the lungs. The risk for metastasis is 
higher in adults. Anemia and thrombocytosis sometimes 
present as paraneoplastic syndromes [8].

HB is classified histologically into epithelial and mixed 
types and described by Ishak and Glunz [9]. The majority 
are epithelial, with a variable amount of embryonal and 
fetal cell morphology similar to the developing liver. The 
mixed type contains epithelial and neoplastic mesenchy-

mal elements or shows bone, cartilage, fibrous tissue, and 
skeletal muscle differentiation. In the present case, mixed 
HB shows the presence of bone, cartilage, and fibrous tis-
sue. Ahn et al. [10] had reviewed 21 cases of HB and found 
that mixed type is commoner than pure epithelial type. 
Rarely mixed tumors classified as HB with teratoid fea-
tures show the variable amount of other heterologous  
elements in different proportions, such as stratified squa-
mous, mucinous, and ductular cholangioblastic epitheli-
um, immature neuroepithelium, neuroendocrine dif-
ferentiation, and melanin pigment. Manivel et al. first de-
scribed this category [2]. There was one mixed-type HB 
with teratoid features in the present study representing 
different heterologous elements in various proportions 
like melanin pigment and a large area of glial tissue, oste-
oid formation, and pacinian corpuscles (Fig. 4). The dif-
ferential diagnosis of focal nodular hyperplasia, hepato-
cellular adenoma, and hepatocellular carcinoma is con-
sidered. CD34 and beta-catenin are useful markers for the 
diagnosis of HB. CD34 shows diffuse capillarization in 
HB, which is not seen in benign lesions and normal he-
patocytes, indicating that sinusoids are lined by endothe-
lial cells in the tumor. Beta-catenin gives nuclear and cy-
toplasmic positivity in both HB and normal hepatocytes, 
which has diagnostic and prognostic significance in HB 
[11]. The SCUD subtype shows the variable expression 
for PanCK, CK8, CK-18, and vimentin. They rarely ex-
press AFP and glypican [4]. Because of the heterogeneity 
of the tumor, its behavior is unpredicted. Therefore, core 
biopsy and inadequate resection specimens frequently 
fail to represent all the components of HB. Even a small 
focus of SCUD can affect the prognosis of the disease [4]. 
In the present case series, also one  case was of INI-1 neg-
ative SCUD in a 1-year-old male child. Its closest differ-
ential was a malignant rhabdoid tumor, which is morpho-
logically identified as a unique tumor type based on its 
characteristic “rhabdoid” cytologic features with abun-
dant eosinophilic cytoplasm and eccentric nuclei. How-
ever, in the present case, the tumor cells were positive for 
cytokeratin, vimentin, and focally for alpha-fetoprotein, 
and Ki 67–40%. Tumor cells were negative for CD99, 
glypican 3, Myo-D, Desmin, LCA, NSE, and CD56. The 
2 well-established prognostic factors of HB are stage, and 
histological type of HB. The histological types are fetal, 
embryonal, combined, macrotrabecular, and SCUD. Dif-
ferent subtypes correlate with patient prognosis. SCUD 
has the worst, and fetal type has a better outcome than 
embryonal type. Staging is done using the children’s on-
cology group staging system, before any therapy. The 
Children’s Hepatic tumors International Collaboration 
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concluded that the advanced PRETEXT stage, presence 
of portal or hepatic venous involvement, extrahepatic dis-
ease, tumor multifocality, metastases, and tumor rupture 
at presentation, ≥8 years old, and AFP <100 ng/mL were 
associated with a worse outcome [12]. The mainstay of 
the treatment of HB is adjuvant chemotherapy, followed 
by complete surgical resection [8]. The overall prognosis 
of HB has dramatically improved over the past 30 years. 
For detecting lung metastasis, CT scan is the most reliable 
diagnostic modality [13].

Conclusion

Considering the patient’s age, exact location, and na-
ture of the lump, the HB shall be considered as differential 
diagnosis for abdominal mass in children. Extensive 
grossing and meticulous examination are very important 
for the correct diagnosis of HB and its various compo-
nents as histological types, which decide the patient’s 
prognosis.
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