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ABSTRACT
Background: The incidence of hepatoblastoma is increasing in recent years. Knowledge about
various factors associated with improved survival of such patients may aid in early diagnosis and
appropriate management of these cases. Aims and Objectives: 1) To analyse the clinicoradiological and
histopathological features of hepatoblastoma diagnosed in a tertiary care centre 2) To estimate the survival
with relation to various prognostic factors recently identified in the latest WHO classification in Indian
context. Materials and Methods: A total of 41 cases of hepatoblastoma diagnosed over a five year period
from 2018-2022 were examined by two pathologists independently. Kaplan meier analyses was done to
determine survival. Results: The age range was 5 months-12 years. The male: female ratio was 1.6:1. The
AFP levels were >65000 ng /ml in 92 % cases. The masses ranged from 5-14 cm in size with 10 cases
having multifocal lesions and 5 cases having lung metastases at presentation. The overall survival was
75.26 %. In common with other studies, survival was better in children <2 years, AFP>100 ng/ml, female
sex and those without lung metastases. In contrast to studies done worldwide, the survival with PRETEXT
stage I was only 5 months (CI 2.861-8.319) despite the most common fetal subtype in this group (p<0.05).
Conclusion: There is no relationship between survival and the histological subtype. Despite having fetal
pattern, patients in PRETEXT stage I had a worse survival rate, which shows that the biopsy may not be
representative of the entire tumor.
KEY WORDS: Hepatoblastoma, Clinicoradiology, Histopathology, Survival.

Introduction
Approximately 1% of all childhood malignancies
are primary malignant tumors of the liver. With
an annual incidence of 0.9 per 1 million children,
hepatoblastoma is the most prevalent of them. [1]

Though still regarded as a rare disease, hepatoblas-
toma’s global incidence increased more than any
other pediatric cancer due to an increase in low
birth weights, early discovery, and improved imaging
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modalities. [2–4]

If upfront resection is not an option, the cur-
rent approach for diagnosing hepatoblastoma is
a liver biopsy. [5] The purpose of the biopsy is
tissue diagnosis in order to differentiate malignant
(embryonal sarcoma and pediatric hepatocellular
carcinoma) or benign (mesenchymal hamartoma,
adenomas, and localized nodular hyperplasia) liver
tumors from hepatoblastomas. This is due to the
fact that the traditional PLADO (Sorafenib and
cisplatin/doxorubicin) chemotherapy protocol has
been shown to effectively treat hepatoblastomas.

In this study, the clinicoradiological and histopatho-
logical characteristics of hepatoblastoma diagnosed
in a tertiary care center were examined. Addition-
ally, the survival rate was estimated in relation
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to several prognostic factors recently identified in
the Indian context of the most recent World Health
Organization (WHO) classification.

Materials and Methods
The Institutional Research and Ethics Committee
gave its approval for this research. Since no patients
were directly involved in this retrospective analytical
investigation, no consent was obtained. Included
were 41 cases of hepatoblastoma (HB) that were
diagnosed in the Department of Oncopathology
throughout a five-year period, beginning in Jan-
uary 2018 and ending in December 2022. Alpha-
fetoprotein (AFP) serum levels and pertinent clinical
information were recorded at the time of the initial
diagnosis. The size and location of the tumor,
focality, and existence of metastases were among
the radiological findings. The radiologic results
were reported or used to establish the PRETEXT
(pretreatment extent of disease) staging as specified
in the 2019 WHO classification.

This investigation contained biopsies as well as
slides for review. After being embedded in paraffin,
fixed in 10% formalin, and sectioned into 4 micron-
thick pieces, they were stained with hematoxylin
and eosin. Two pathologists independently inspected
the slides again after that. The subtyping of
hepatoblastoma was done taking into account the
2019 WHO tumor classification system.

Statistical Analysis
A chi-square or Fisher’s exact test was used to com-
pare the association between categorical variables,
and a P value of ≤0.05 was considered significant.
The description of the data was summarized using
frequency along with percentages for categorical
variables and mean along with standard deviation
for continuous variables using SPSS software Version
Stata IC/13. OS, or overall survival, was computed.
To show survival, Kaplan-Meier curves with log rank
(Mantel-Cox) were employed.

Results
A total of 41 biopsies, including slides for review,
received during a 5-year period from 2018 to 2022
were examined. The age range in this study was
5 months to 12 years (mean 2.6 years). The male-
female ratio was 1.6:1 (25 and 16). The most
common clinical presentation was abdominal mass
(38.2%), followed by fever (31%) and abdominal pain
(14.6%). None of the patients showed any association
with genetic syndromes like familial adenomatous

polyposis or Beckwith-Weidmann syndrome.

The AFP levels were >65000 ng/ml (the upper limit
of AFP in our biochemistry lab is 65000 ng/ml) in
38/41 (92%). Three out of forty-one cases had low
AFP levels at diagnosis. Liver function tests and beta
HCG levels were within normal limits in all the cases.
None of the cases were positive for HBsAg or HCV.

On radiology, the masses ranged from 5 to 14 cm
in size, with 10/41 (24%) cases having multifocal
lesions and 4 cases having lung metastases at
presentation. None of the cases showed radiologic
evidence of macrovascular invasion. Details about
the PRETEXT stage were available to all patients. Ten
patients (24%) belonged to PRETEXT-I, 24/41 (59%)
to PRETEXT-II, 7/41 (17%) to PRETEXT-III, and none
to PRETEXT-IV.

The most common epithelial subtype was fetal in
35/41 (85%). Other subtypes included embryonal,
mixed epithelial, and mesenchymal types.

A recurrencewas not found in any patient.Metastasis
was documented in 10/41 (%) patients, with the most
common site of distant metastases being the lung
in 5/10 (50%) cases. Survival data was available for
31/41 patients, and 10 (42.9%) died due to disease.
Overall median (range) survival was 70.7 (1.7 to
109.9) months. It was found that a higher number
of patients in PRETEXT I succumbed to the disease
despite being of the fetal subtype. The survival
of those patients receiving Cispaltin+Doxorubicin
according to the conventional PLADO protocol was
improved (P≤0.05) compared to those who received
Irinotecan+Vincristine+Fluorouracil in addition to
the PLADO protocol.

Table 1: Correlation of survival with various prognos-
tic factors (Chi-square analysis)

Profnostic factor Chi-
Square

Sig. (P-
Value)

PRETEXT 3.375 0.185

SITE 4.001 0.135

TREATMENT 6.002 0.014

GENDER (male /female) 1.488 0.223

AGE .419 0.517

AFP level (low and high) 0.238 0.625

FETAL TYPE (and other sub-
types)

1.33 0.249
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Table 2: Overall survival in relation to various prognostic factors

Variables No. Survived Survival

Overall 41 31 75.6%

PRETEXT
PRETEXT - 1 10 6 60.0%

PRETEXT - 2 24 21 87.5%

PRETEXT - 3 7 4 57.1%

Metastases
Lung 5 3 60.0%

No metastases 36 28 77.78%

Treatment
C+D 25 20 80.0%

Others 16 11 68.8%

Gender
Female 16 14 87.5%

Male 25 17 68.0%

Age
<2 Years 29 23 79.3%

>2 Years 12 8 66.7%

AFP
<100 5 4 80%

>100 36 27 75%

Type
Fetal 35 25 71.4%

Others 6 6 100

Figure 1: Kaplan Meier log rank curves using mantel cox test in relation to various parameters
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Discussion

The most frequent primary malignant tumor of the
liver in children is hepatoblastoma. In children ages
five or younger, it makes up 90% of tumors.6 It is an
embryonal tumor that develops from hepatocellular
precursors, which frequently mimic various phases
of the development of the liver. Therefore, it is
rare for these tumors to include only one kind of
cell; instead, a mixture of epithelial, mesenchymal,
undifferentiated, and other histological components
are typically present. [1,6,7]

According to previous studies, 70% of the partici-
pants in this study presented within the first two
years of their lives, with a mean age of 2.6 years. [8,9]

A modest male preponderance of 1.7:1 [10] is seen in
this tumor, which is consistent with what our study
found.

Due to the early advancement and adverse outcome
in these cases, a link has been identifiedwith extreme
preterm and very low birth weight (< 1000 g). [10]

Likewise, correlations have been demonstrated with
Beckwith-Weidman syndrome [11], familial adenoma-
tous polyposis [12], Gardner’s syndrome, hemihyper-
trophy, and adrenal agenesis. In this study, only 4 out
of 41 instances (10%) had premature births, and none
of the cases had any syndromic associations.

According to a study by Buckley et al. [5], this
occurrence wasmore common in children of mothers
who were significantly overexposed to metals used
in welding and soldering, as well as lubricants
and protective greases both before and during
pregnancy. [13] There was also more metal exposure
among the fathers. The parents of patients in our
study had no history of any kind of exposure.

In 90% of HB patients, serum AFP, a highly sensitive
test, is increased. In our analysis, 92% of patients had
a high AFP at the time of presentation. Reduced AFP
levels in 8% of instances were not linked to the small
cell undifferentiated subtype that has been seen in
other research. [12]

Compared to PRETEXT III and IV phases, patients
in PRETEXT I and II had better overall survival
(OS), and as reported in other studies, more patients
in PRETEXT III and IV died from the disease than
in PRETEXT I and II (P≤0.001). [14,15] However, a
contradicting fact that came out in our study was that
greater proportion of patients with PRETEXT I died of
the tumor.

When comparing histological subtypes with adverse
effects, it has been noted that the fetal subtype
had a decreased frequency of metastasis, mortality,
recurrence, and MVI. [16,17] Nevertheless, there was
no discernible correlation between survival and
histological subtype in our investigation. These
results were in line with those of Gupta et al. [18] and
Conran et al. [19]

Five instances (12%) had distant metastases, with
the lung being the most often observed location. [20]

Who, in contrast to those without, had a shorter
overall survival (3.2 months). [21,22] Ten of the 41
cases (or 24%) had a disease-related death. This is
comparable to findings from studies conducted in
North India [18]and Germany [23], which showed just
21% and 23% of deaths, respectively.

Our patients’ overall median survival was 70.7
months, and their 5-year OS was 60%, which is
comparable to the 6-year OS of 63% and 58.7%
reported in other studies. [24,25] For PRETEXT I, II,
III, and IV, they reported 5-year OS values of 100%,
87.1%, 89.7%, and 78.3%, respectively. In this study,
the 5-year OS for metastatic disease was 49%.

How to differentiate from Hepatocellular
carcinoma?

Hepatocellular carcinoma exhibits a bimodal peak
at 1 and 14 years of age. [24] However, if the
cancer develops before 1 year of age or appears
histologically as low grade, it can be closely
associated with hepatoblastoma, particularly the
fetal form. [25]AFP and imaging characteristics might
not be able to distinguish the two. But the hereditary
disorders and etiology linked to each tumor are
distinct. Differentiating fetal hepatoblastoma from
pediatric well-differentiated hepatocellular carci-
noma involves identifying features such as thickened
trabeculae, high nucleus-cytoplasm ratios, absence
of light and dark regions, and, in the case of
the latter, typically negative nuclear 𝛽-catenin. A
nearly perfect diagnostic clue for hepatoblastoma
is the presence of embryonal-type epithelial or
mesenchymal components on the histology.

Although most pediatric hepatocellular carcinomas
do not have the same strong nuclear beta-catenin
staining as hepatoblastomas, there is currently no
immunostain to confidently distinguish hepatocel-
lular carcinoma from hepatoblastoma. Glypican-
3, beta-catenin, and glutamine synthetase (GS)
immunohistochemistry helps differentiate hepato-
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blastoma from a healthy liver.

Based on histological examination, eight cases in
this investigation presented diagnostic challenges.
To address these issues, immunohistochemistry was
used, employing markers such as beta-catenin, Hep-
par1, glutamine synthetase, and alpha-fetoprotein.
Every single case (100%) had a consistent nuclear
stain of beta-catenin. This result is in contrast to
research by Kruthiga et al. [26], Gupta et al. [18], and
others, which found that nuclear expression of beta-
catenin was present in 48.7% and 57.1% of tumors in
the groups that had chemotherapy before and after it.

A biopsy sample is rarely representative of the
complete tumor, comprising less than 0.003% of
the total. Histological examination of the tumor
that remains after neoadjuvant treatment is therefore
essential.

However, it should be noted that radiologic
features—particularly the presence of bone—need to
be taken into account for subtyping because not all
components may necessarily be obtained in a biopsy.
The latest CAP standards indicate that radiologic
evidence of bone or calcification may reflect a mixed
epithelial-mesenchymal hepatoblastoma and aid in
the differentiation from other cancers, even in cases
where mesenchymal components are not detected
histologically in a biopsy.

Limitations of the study
Hepatoblastomas are not only uncommon, but their
diversity severely restricts the expertise of any
one hospital or pathologist. In this investigation,
karyotype information was unavailable for any of
the reported genetic abnormalities, including loss
of heterozygosity (LOH) at the 11p15.5 locus, high
incidence of trisomy 20, 2, and rarely, 18.

Conclusion
Survival is not correlated with the histological
subtyping on the biopsy. In order to identify the
hepatoblastoma subtype, radiological characteristics
must also be considered, as evidenced by the
decreased survival of patients in PRETEXT stage
I while having a fetal pattern on histology.
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