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Abstract

To date, there have only been 46 patients reported in the literature with trisomy 18 and hepatoblastoma. We describe the

case of an 11-month-old female with trisomy 18 and hepatoblastoma who was successfully treated by pairing surgical resection

with a modified chemotherapy regimen omitting doxorubicin given her underlying cardiac abnormalities. Our case successfully

demonstrates how chemotherapy regimens can be modified to accommodate for other underlying abnormalities and emphasizes

that routine screening guidelines should exist for patients with trisomy 18 to allow for earlier detection and treatment.
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. AFP Alpha-fetoprotein

US Ultrasound

ABSTRACT:

To date, there have only been 46 patients reported in the literature with trisomy 18 and hepatoblastoma.
We describe the case of an 11-month-old female with trisomy 18 and hepatoblastoma who was successfully
treated by pairing surgical resection with a modified chemotherapy regimen omitting doxorubicin given
her underlying cardiac abnormalities. Our case successfully demonstrates how chemotherapy regimens can
be modified to accommodate for other underlying abnormalities and emphasizes that routine screening
guidelines should exist for patients with trisomy 18 to allow for earlier detection and treatment.

INTRODUCTION:

Trisomy 18, also known as Edwards syndrome, is the second most common congenital trisomy genetic
disorder after Down’s Syndrome. It is associated with multiple, often devastating, cardiac and pulmonary
anomalies, other structural malformations, and developmental delays.1 Though Trisomy 18 is still frequently
described as “incompatible with life,” studies have shown that if an infant with Trisomy 18 survives beyond
the first weeks after birth where mortality nears 50%, that over 10% of children will survive the first year
of life.2,3 With evidence demonstrating that medical and surgical interventions can further improve survival
and outcomes and our ever-evolving medical capabilities, these children are expected to survive even longer
still.2

Recently, there have been increasing reports of hepatoblastoma in individuals with Trisomy 18. As of 2019,
there have been 46 total described cases of patients with trisomy 18 and hepatoblastoma, raising concerns
about an association between the two.1,4Despite the controversies that persist surrounding aggressive inter-
ventions in patients with Trisomy 18, several patients with hepatoblastoma, including our patient have been
successfully treated with chemotherapy and/or surgery resection.1,4 This report describes a patient with Tri-
somy 18 and Stage III, intermediate risk hepatoblastoma successfully treated with neoadjuvant chemotherapy
and subsequent resection without the use of doxorubicin.

CASE DESCRIPTION:

We describe the case of an 11-month-old female diagnosed with trisomy 18 and hepatoblastoma. She was
born at 37 weeks gestation via cesarean section due to concern for placental insufficiency and intrauterine
growth restriction. In the neonatal intensive care unit (ICU), she was found to have persistent pulmonary
hypertension, a small ventricular septal defect, a moderate atrial septal defect, pulmonic stenosis and a large
patent ductus arteriosus. She was also found to have congenital hydronephrosis with duplicated collect-
ing system and imperforate anus with rectovaginal fistulae. An underlying genetic condition was strongly
suspected and the diagnosis of trisomy 18 was confirmed by fluorescence in situ hybridization.

At 8 months of age she was hospitalized for two months in India and England, requiring ICU level of care for
bacteremia, sepsis, and respiratory failure. Given recurrence of feeding difficulties in the context of prolonged
hospitalization and multiple intubations, multiple abdominal ultrasounds (US) were performed. Her third
abdominal US revealed a liver mass that measured 3.7cm x 3.6cm x 3.3cm. Parents were told that based
on imaging, this lesion was most likely benign, specifically a hemangioma. Computed tomography (CT)
and serum α-fetoprotein level (AFP) were recommended but given severity of illness, further evaluation was
deferred.

Three months later, upon family’s return to the United States, a repeat US was performed which demon-
strated a prominent mass concerning for malignancy that replaced the majority of the left lower liver mea-
suring 8.9cm x 4.5cm x 6.1cm. CT guided biopsy of the liver mass was performed re-demonstrating a large,
exophytic hypervascular mass in the left lobe of the liver. CT chest was without distant metastatic dis-
ease. Given proximity to the middle hepatic vein, surgical resection was not possible at time of diagnosis.
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Pathology was consistent with pure fetal histology hepatoblastoma. Despite favorable pathology, given
unresectable tumor, patient was diagnosed with Stage III, intermediate risk disease. AFP at diagnosis was
17,657 ng/mL (Figure 1).

The patient completed neo-adjuvant chemotherapy as per the Children’s Oncology Group (COG) protocol
AHEP0731 (Stratum 3, Regimen F) for two cycles using cisplatin, fluorouracil, and vincristine. After
consultation with the cardiology team, doxorubicin was omitted from her treatment given her underlying
cardiac abnormalities. The patient successfully underwent a left lateral hepatic sectionectomy with clean
margins after two cycles of chemotherapy. After surgical resection, she received one adjuvant cycle of
chemotherapy as per AHEP0731. After discussion with family, given clear surgical margins and baseline
clinical fragility opted to discontinue chemotherapy after cycle 3. At her visit 3 months from the end of
therapy, patient continues to do well with normal AFP level and CT chest and magnetic resonance imaging
of abdomen/pelvis are without evidence of recurrent, residual or metastatic disease (Figure 1).

DISCUSSION:

The extent of both screening and care for children with trisomy 18 is a complex, individualized and subjective
discussion, unique to each patient and family. However, this emerging association between hepatoblastoma
and trisomy 18, with preliminary studies estimating >1% risk of hepatoblastoma, raises questions about
the potential benefits of routine screening to promote earlier diagnosis and minimize need for neoadjuvant
chemotherapy. Children with Beckwith Weideman syndrome and WT1 -related overgrowth syndromes have
a known predisposition for both hepatoblastoma and Wilms tumor. Tumor surveillance consisting of interval
abdominal US (every 3 months until age 7) and serial AFP measurement (a baseline at birth then every 3
months until age 4) are recommended given the proven advantages of early diagnosis in prognosis.5 As AFP is
a highly specific and sensitive tumor marker, secreted by over 96% of hepatoblastomas, it serves as an effective
screening tool in at risk patients, as it can rise prior to tumor detection with US or other imaging modalities.6,7

In 2019 results of a literature search were released confirming a high number of reported malignancies in
Trisomy 18 patients. Based on this, initial screening recommendations for abdominal malignancies were
published, however this has not yet become the standard of care.1

All COG study protocols include dose modification guidelines in the event that patients experience toxicities
related to chemotherapy. In AHEP0731, omission of doxorubicin is recommended in Stage III, Intermediate-
Risk Hepatoblastoma only if the patient develops persistent grade 3 or 4 mucositis despite dose reduction, or
for Grade 3 congestive heart failure, Grade 4 cardiac toxicity or major changes in cardiac ejection fractions
attributable to doxorubicin.8Despite an initially unresectable tumor, our patient with trisomy 18 and exten-
sive cardiac history was effectively treated for intermediate risk hepatoblastoma with modified chemotherapy
without doxorubicin followed by surgical resection. This supports offering patients with Trisomy 18 and un-
derlying cardiac abnormalities modified chemotherapy regimens as curative treatment for hepatoblastoma.
Regardless, the care of individuals with trisomy 18 is not homogeneous. It should instead be family-centered,
flexible, and reflect parents’ views that their children with trisomy 18 are “happy” and “enriching to their
lives.”9
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FIGURE LEGEND:

Figure 1: Graph depicting fall in AFP following chemotherapy and resection. Patient continues to have
normal AFP levels 3 months from end of therapy. Reference Range: 0.5 -11.1 ng/mL. Abbreviations: Post-
Resection (PR), End of Treatment (EOT).
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FIGURE 1: Graph depicting fall in AFP following chemotherapy and resection.  Patient continues to have 
normal AFP levels 3 months from end of therapy. Reference Range: 0.5 -11.1 ng/mL. Abbreviations: Post-
Resection (PR), End of Treatment (EOT). 
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