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This study reports a case of hepatoblastoma with onset at 30-weeks’ gestation
and rapid growth rate. The postnatal enhanced CT confirmed an intrahepatic mass
with a size of 8.5cm x 6.6cm and a clear boundary accompanied by uneven
enhancement, displacement, and narrow lumen of the hepatic vein due to compression.
The alpha-fetoprotein (AFP) at birth was 1,002,632 ng/ml (normal level 48,406 [+34,718]
ng/ml). A diagnosis of congenital hepatoblastoma was established based on the
imaging and laboratory outcomes. The infant received chemotherapy of Cisplatin-5
fluorouracil-Vincristine (C5V) on the fourth day after birth. After four courses of C5V,
a complete tumor resection was performed, and the postoperative pathology was
consistent with mixed epithelial and mesenchymal hepatoblastoma. Four more courses
of C5V and one course of C5VD (C5V plus doxorubicin) followed the surgery. Infectious
diarrhea and acute kidney injury (stage l) occurred during chemotherapy, which recovered
after anti-infection and symptomatic treatment. The patient is currently 2 years old and still
in complete remission. In this case, the onset of hepatoblastoma was early, and the tumor
grew rapidly, resulting in an obvious compression effect. Chemotherapy was started early
after birth, and the curative effect was satisfactory, suggesting that the hepatoblastoma
based on clinical diagnosis with rapid tumor progression and severe dysfunction of
surrounding organs caused by compression should undergo chemotherapy as soon as
possible if a pathological diagnosis cannot be obtained temporarily, which also plays
an important role in improving the complete resection rate of intraoperative tumor and
reducing the recurrence rate of postoperative tumor.

Keywords: alpha-fetoprotein (AFP), chemotherapy, congenital hepatoblastoma, recurrence, surgery

INTRODUCTION

Hepatoblastoma is the most common primary malignant liver tumor among children and is an
embryo-derived tumor. Among children up to 5 years old, the incidence of hepatoblastoma is
1.2-1.5 per million children per year (1). Most occur in infancy with an incidence of 11.2 per
million infants per year and about 8 to 10 times higher than in the first five years of life (2).
Congenital hepatoblastoma is diagnosed during the fetal period and 3 months after birth; it is
usually found by ultrasound with a description that there is a heterogeneous hyperechoic mass
in the liver with a clear margin, and blood flow signals can be detected. Postnatal clinical diagnosis
can be made by combining abdominal mass, alpha-fetoprotein, liver damage, and typical imaging
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features, while histological diagnosis needs depend on
pathological examination. This disease can occur insidiously
during the fetal period with rapid progress, while the fetus
appears normal except for mild anemia sometimes at early
birth. In later stages, jaundice, ascites, fever, anemia, poor
appetite, weight loss, and visible abdominal varicose veins will
appear; the large mass inside the abdominal cavity may also
lead to respiratory distress. Approximately 20% of patients have
distant metastasis at diagnosis; accordingly, early detection
and treatment are crucial. The Pediatric Oncology Group
in the United States and the International Pediatric Liver
Oncology Strategy Group in Europe recommend surgery
combined with chemotherapy as the standard mode of treatment
for hepatoblastoma (3, 4). Preoperative and postoperative
chemotherapy significantly improves children’s prognosis,
producing a 5-year disease-free and event-free survival rate of
around 70% (1). However, due to the particularity of growth and
development, pharmacokinetics, and pharmacodynamics at this
stage, the initiation and tolerance of chemotherapy for congenital
hepatoblastoma children diagnosed in the intrauterine and
neonatal period have not been agreed upon (5). This case study
reports on a congenital hepatoblastoma with an intrauterine
onset at 30-weeks’ gestation. Preoperative chemotherapy was
initiated 4 days after birth, followed by complete surgical
resection of the tumor and continued chemotherapy after the
surgery. This treatment was successful and provides a reference
experience in the treatment of congenital hepatoblastoma.

CASE DESCRIPTION

A 32-year-old primiparous pregnant woman’s routine prenatal
ultrasound at 30-weeks gestation revealed a 1.8cm x 1.8cm
x 1.5cm medium-to-high echoic mass with a clear boundary
surrounded by a low echoic dark halo in the fetus’ parenchyma
of the right lobe of the liver. Inside the mass, a few strips of
blood flow signals could be detected (Figure 1A). A fetal MRI at
31-weeks’ gestation showed a 1.8cm x 1.5cm x 1.2 cm nodule
with a clear boundary and slightly high signal intensity on T2WTI,
slightly low signal intensity on TIWI, and slightly high signal
intensity on DWI, suggesting a mass located in the right lobe of
the liver. At 38-weeks’ gestation, the mass had increased rapidly
toasizeof 7.1cm x 7.9 cm x 5.6 cm (Figure 1B).

A female infant was delivered by cesarean section at 39 + 3-
weeks’ gestation with a birth weight of 3,040 g and Apgar scores of
10 for the 1st and 5th min. The infant suffered from poor appetite,
frequent vomiting, yellow skin, and abdominal distension. On
physical examination, the liver could be palpated 10 cm below
the ribs; firm consistency, blunt edges, and a smooth surface
were observed. Laboratory tests showed alanine aminotransferase
(ALT) 380 IU/L, aspartate aminotransferase (AST) 3151 U/L,
total bilirubin (TBIL) 251 umol/L, direct bilirubin (DBIL) 165
umol/L, and fibrinogen (FIB) 1.2g/L; alpha-fetoprotein (AFP)
was significantly increased to 1,002,632 ng/ml (normal 48,406
[£ 34,718] ng/ml). An abdominal ultrasound on day 1 showed
a mass of about 8.1cm x 7.2cm with mixed echoes, a clear
margin, and detectable calcification inside. It was mainly located

in the right anterior lobe. An abdominal enhanced CT and a
three-dimensional model on day 2 showed a large round mass
(8.5cm x 6.6cm), a clear boundary, and uneven enhancement
(Figures 2A,B). The hepatic vein was displaced, and the lumen
had become thinner because of compression from this mass. A
bone puncture (marrow and biopsy) on day 3 after birth was
normal, and no evidence of distant metastasis was found. Finally,
a clinical diagnosis of congenital hepatoblastoma was reached.

Due to the large size and rapid growth of the tumor,
the compression on the surrounding organs led to liver and
coagulation dysfunction and feeding difficulties. Additionally,
the tumor surface tension was so high that the risk of tumor
rupture during biopsy was increased significantly. After full
communication with the surgeon, it was clear that there were too
many temporary contraindications for puncture and operation.
After the parents understood the condition and situation of the
infant, they all hoped to start chemotherapy as soon as possible
to reduce the load of the tumor. Preoperative chemotherapy with
Cisplatin-5fluorouracil-Vincristine (C5V) was initiated on day
four. After four courses of chemotherapy, the tumor was reduced
to 5.8cm x 5.3 cm, and the AFP had declined to 2,516 ng/ml
(normal 323 [+ 278] ng/ml). During chemotherapy, infectious
diarrhea and transient acute kidney injury (type I) occurred on
the third day of the first chemotherapy remission. The highest
serum creatinine was 1.55 mg/dl, urinary microalbumin 193
mg/L (normal 0-19 mg/L), urinary transferrin 9.48 mg/L (normal
0-2 mg/L), and urine al microglobulin 94.7 mg/L (normal 0-12
mg/L), indicating early kidney injury. These readings returned
to normal after anti-infection and symptomatic treatment.
Complete resection of the tumor in the right lobe and part of
the left lobe of the liver was performed 3 months after birth. The
tumor size was about 5.5 cm x 5 cm X 4 cm, and no intravascular
tumor thrombus was found.

Postoperative pathology showed mixed epithelial and
mesenchymal hepatoblastoma. The epithelial component was
the fetal type which differentiated well. After surgery, four
courses of C5V were continued, followed by one course of
C5VD (C5V plus doxorubicin). There was no organ injury
during chemotherapy, and no cardiotoxicity, hepatotoxicity,
or neurotoxicity was detected. In terms of blood, platelet
levels remained normal, and occasionally, granulocytopenia
or anemia could be recovered. Abdominal enhanced CT re-
examination showed that the tumor had disappeared completely.
Postoperative chemotherapy was continued until 6 months after
birth. After that, the patient had repeated abdominal ultrasounds
and abdominal enhanced CT re-examinations at 6 months and 1
year old, and no evidence of recurrence was found. The patient’s
AFP gradually decreased to 18-32ng/ml (normal 8.5 [£5.5]
ng/ml). She is now 2 years old and is still receiving follow-up
examinations (Table 1).

DISCUSSION

Congenital liver occupation is a rare occurrence, with
hemangioma being the most common, followed by hepatob
lastoma and mesenchymal hamartoma (6). Hepatoblastoma is an
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FIGURE 1 | (A) At 30-weeks’ gestation, there was a medium to high echoic mass in the parenchyma of the right lobe of liver with a size of 1.8cm x 1.8cm x 1.5¢cm
and a clear boundary surrounded by a low echoic dark halo; inside of the mass, a few strips of blood flow signals could be detected. (B) At 38-weeks’ gestation, a
mass located in the right lobe of the liver, which had increased to a size of 7.1 cm x 7.9cm x 5.6 cm. Arrows referred to uneven echoes.

embryo-derived liver tumor with early onset and is concentrated
in children under 5 years old. Although it is the most common
hepatic malignancy, the proportion of congenital hepatob
lastoma diagnosed in the neonatal period is less than 10%

(7). Established risk factors include preterm birth, low birth
weight, familial adenomatous polyposis, Beckwith-Wiedemann
syndrome, and Trisomy 18 syndrome (3, 8-10). The gestational
age of congenital hepatoblastoma cases found in utero ranges
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(B) Three-dimensional model of the enhanced CT showing the appearance of the mass.

FIGURE 2 | (A) Enhanced CT, as indicated by the arrow, showing a large, round mass with a size of 8.5cm x 6.6 cm, a clear boundary, and uneven enhancement.
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TABLE 1 | Timeline of the episode of care.

Time Event

30-weeks’ gestation
38-weeks’ gestation The size of the mass had increased rapidly
30-weeks’ gestation

39 + 3-weeks’ gestation

Two days after birth

Four days after birth Four cycles of C5V chemotherapy were started
Three months after birth
2 years old No evidence of recurrence was found

A female infant was delivered by cesarean section
The size of the mass was 8.5¢cm x 6.6cm on CT

The prenatal ultrasound found a 1.8cm x 1.8cm x 1.5cm mass

The size of the mass increased to 7.1cm x 7.9cm x 5.6 cm

Complete resection of tumor was performed, and four cycles of C5V and a cycle of C5VD were administered after the surgery

from 20 to 42 weeks, but prenatal diagnosis of hepatoblastoma
accounts for <5% (11).

It has been reported that only 1 out of 42 congenital
hepatoblastoma cases was diagnosed as intrauterine (7). Delayed
diagnosis often delays postnatal treatment, leading to increased
risk of liver mass compression, tumor rupture, distant metastasis,
and a generally poor prognosis. Recent advances in fetal
ultrasound and fetal MRI imaging have led to liver tumor imaging
characteristics being established, resulting in steady increase
in intrauterine diagnoses. A retrospective study on 194 cases
of congenital liver tumors included 56 cases of intrauterine
diagnosis, with a diagnostic rate of 29%. Moreover, the study
included 32 liver tumor cases, of which 9 were intrauterine
diagnosis, with a diagnosis rate of 28% (12). The current
case study’s fetal ultrasound at 30-weeks gestation showed a
heterogeneous hyperechoic mass in the right lobe of the liver with
a clear boundary and abundant blood flow signals. The fetal MRI
showed a nodule in the right lobe of the liver with high signal on
T2WI, low signal on TIWI, and a clear boundary. If the MRI finds
a nodule with a clear boundary, low signal on TIWI, high signal
on T2WTI, annular low signal shadow around, and occasional spot
calcification, it is highly suggestive of hepatoblastoma (13).

Prognostic factors for hepatoblastoma include the tumor’s
PRETEXT stage, Evans stage, AFP level at diagnosis, and
pathological classification. They are also associated with early
detection and timely chemotherapy and surgical treatment
before distant metastasis, occurrence of respiratory and heart
failure and tumor rupture due to compression effects (14-16).
To improve the prognosis of infants with hepatoblastoma, the
importance of early treatment should be emphasized. In our
case, we established a clinical diagnosis of hepatoblastoma by
analyzing the abdominal mass, alpha-fetoprotein, liver damage,
and typical imaging features, and ruling out hemangioma,
mesenchymal hamartoma, neuroblastoma, and distant
metastasis comprehensively. Considering the intrauterine
onset and diagnosis, preoperative chemotherapy could be
started early. However, the large size and high surface tension
of the tumor made the risk of tumor rupture during biopsy
remarkably increased. On the one hand, we could not obtain a
tissue diagnosis in time; on the other hand, the tumor’s rapid
growth caused compression on the surrounding organs, which
led to liver dysfunction and feeding difficulties. Consequently,
after reaching an agreement with the parents, we started
chemotherapy on the infant based on the clinical diagnosis on

day 4 after birth. Four courses of preoperative chemotherapy
shrank the tumor by nearly 30% and decreased the AFP
significantly, which facilitated complete surgical resection.

The neonatal period is a period of fast growth. The
development of fetuses’ organ structures and functions is so
different that the pharmacokinetics and pharmacodynamics for
chemotherapy drugs are unstable. Additionally, the infants’
tolerance to chemotherapy drugs and the forward impact on
development make chemotherapy in newborns difficult (6). Four
infants with hepatoblastoma who received chemotherapy in the
neonatal period have been reported to have died; of these, two
started chemotherapy on the basis of pulmonary hypertension
and died of respiratory failure on their 23rd and 61st day,
respectively (15, 17), while two died of multiple tumor metastases
during chemotherapy in their 6th and 20th month, respectively
(18, 19). In recent years, it has been reported that for newborns
with congenital hepatoblastoma, under the condition of general
stability, chemotherapy should be started as early as possible
in the neonatal period, as the tolerance for chemotherapy is
satisfactory (20-22). Trobaugh-Lotrario et al. reported that the
prognosis of infants with congenital hepatoblastoma is not worse
than that of older children (2).

In recent years, the combination of surgery and
chemotherapy is recommended internationally for treatment
of hepatoblastoma; this treatment can significantly improve
the negative rate of tumor resection margin and improve the
prognosis. Congenital hepatoblastoma has the characteristics of
early onset, rapid progression, easy metastasis, and risk of tumor
rupture and compression effect. Preoperative chemotherapy
should be implemented early, once the diagnosis is made.
Sometimes, if biopsy is not available for clinically diagnosed
hepatoblastoma, which progresses rapidly, squeezes other
organs severely, and has a high risk of rupture, we can also start
chemotherapy to reduce the harm caused by the tumor and create
opportunities for biopsy and surgery. Although the structure and
function of neonatal organs grow and develop rapidly, resulting
in the instability of pharmacokinetics of chemotherapy drugs,
reports in recent years state that chemotherapy can be tolerated
in the short and long terms when the general condition of infants
is stable. The infant in our case report had a stable general
condition, although infectious diarrhea and acute kidney injury
(stage I) occurred during chemotherapy but returned to normal
after anti-infection and symptomatic treatment. Occasionally,
we detected neutropenia or deficiency anemia, but all of which
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were recoverable. We followed up this infant for 2 years, and
no tumor recurrence or functional impairment of systems and
organs was observed.
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