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Abstract

Glomerulocystic kidney disease (GCKD) is a rare condition comprising heritable and non-
heritable types [Oh et al.. Nephron 1986;43:299-302]. Hepatoblastoma is a sporadically oc-
curring tumor of embryonal origin that is associated with overgrowth syndrome and renal
cysts. A concurrent presentation of GCKD with hepatoblastoma was first described in 1989
[Rao et al.: Jpn J Surg 1989;19:583-585]. We report the simultaneous presentation of hepato-
blastoma and GCKD in a 5-month-old child and explore the probability of insulin-like growth
factors, insulin-like growth factor-binding protein and Beckwith-Wiedemann gene mutation
asa putative cause. © 2015 S. Karger AG, Basel

Introduction

Described in 1941, glomerulocystic kidney disease (GCKD) is a rare condition character-
ized by cortical microcysts in Bowman'’s spaces [1]. GCKD most commonly presents in new-
borns and children. It can be sporadic or inheritable, is found in syndromes such as tuberous
sclerosis and trisomy 13 and 18 and can affect multiple organs [2]. There is a known associa-
tion of hypoplastic glomerulocystic disease with mutation of hepatocyte nuclear factor 13
(HNF-1p) [3]. Insulin-like growth factor (IGF) is associated with renal growth and cyst for-
mation.
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Hepatoblastoma, a malignant pediatric liver neoplasm of embryonal origin, is associated
with Beckwith-Wiedemann syndrome (BWS), Wilms’ tumor and renal cysts. Our Medline
search found only 6 cases of an association of hepatoblastoma with GCKD.

Case Report

A 2-month-old, 34-week-gestational-age, African-American female presented to the
emergency department with respiratory distress, abdominal distention and a 4-day history
of nonbloody, yellow, watery stool. She was admitted to the hospital for respiratory distress.

The infant had been born via normal vaginal delivery without any prenatal problems.
After birth, she had spent 10 days in the neonatal intensive care unit for respiratory distress
and suspected sepsis. She had been intubated at that time and received antibiotics for a posi-
tive blood culture. She had subsequently been discharged in a stable condition. Her devel-
opmental course since then had been normal. Both parents and 2 siblings (a brother and
sister) were healthy. The family history was noncontributory for cancer or renal or liver
disease.

Upon admission, the oncology service was consulted for abdominal distention. An ab-
dominal ultrasound showed a liver mass, and both kidneys were found to be highly echogen-
ic. The right kidney measured 10.3 cm and the left kidney 9.9 cm, i.e. they were both en-
larged for the infant’s age. Due to the hyperechoic large kidneys, the patient was suspected
of having renal cystic disease. A computed tomography scan showed pulmonary metastases.

At the time of admission, the patient’s hemogram (complete blood count) and compre-
hensive metabolic panel revealed normocytic anemia, mildly elevated liver enzymes, serum
blood urea nitrogen of 20 mg/dl and creatinine of 0.5 mg/dl. The laboratory values included
a-fetoprotein of 1,206,438 ng/ml (normal 0-8 ng/ml), IGF of 100 ng/ml (normal 18-146
ng/ml) and IGF-binding protein 3 of 2,625 ng/ml (normal 1,039-3,169 ng/ml).

Two days after admission, she developed hypertension and decreased urine output. Ul-
trasound-guided liver and kidney biopsies showed hepatoblastoma and GCKD, respectively.
A bone marrow biopsy revealed no evidence of metastatic tumor, and her chromosome
analysis showed a normal female karyotype with no evidence of clinically significant numer-
ical or structural chromosome abnormalities.

Given the significant association with hepatic tumor and renal cystic diseases, we also
performed genetic testing for BWS: chromosomal rearrangement, methylation of imprinting
control regions 1 and 2, and sequence analysis of cyclin-dependent kinase inhibitor 1C. The
results of these studies were normal, ruling out an association for our patient [4].

She was diagnosed with stage 4 hepatoblastoma and was treated with cisplatin, vincris-
tine and fluorouracil. Despite appropriate hydration, following the first chemotherapy cycle,
the patient’s renal function deteriorated, and she developed anuric renal failure with serum
BUN of 54 g/dl and serum creatinine of 5.3 mg/dl. She also developed pulmonary edema
requiring intubation and dialysis. Based on her clinical condition, the decision was made to
not give fluorouracil. Despite all supportive measures, she remained anuric, and no further
chemotherapy or surgical intervention was attempted. Echocardiography showed mild left
ventricular hypertrophy.

The patient remained in critical condition, requiring ventilator and inotrope support.
She developed disseminated intravascular coagulation requiring multiple transfusions of
packed red blood cells, platelets and fresh frozen plasma. She remained anuric and hemodi-
alysis dependent. Despite intensive care treatment for 40 days, the patient died of cardio-
pulmonary failure. The autopsy revealed pulmonary congestion and edema with bilateral
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bronchopneumonia, splenomegaly, hepatomegaly with a right lobe hepatoblastoma of 7 x 4
x 5 cm, common bile duct obstruction and right axillary lymphadenopathy. Both kidneys
were enlarged, with bilateral glomerulocystic disease and pulmonary metastases. There was
generalized edema with pleural effusion, pericardial effusion and ascites.

The medical team’s recommendation to the parents and siblings to obtain a renal ultra-
sound, urinalysis, hemogram and electrolyte panel was declined.

Discussion

GCKD and hepatoblastoma typically present in infants and young children. Only a few
case reports have described the presence of both diseases in a patient [5, 6]. GCKD can be
divided into three categories: (1) GCKD comprising nonsyndromal inheritable and sporadic
forms of severely cystic kidneys in children and adults, (2) glomerulocystic kidneys associat-
ed with inheritable malformation syndromes and (3) glomerular cysts in dysplastic kidneys.
Many patients have a family history of autosomal dominant polycystic kidney disease [7].

Although it is the most common primary liver tumor in children, hepatoblastoma is an
uncommon malignancy. It mostly occurs in infants 2 months to 3 years of age and is associ-
ated with very high levels of a-fetoprotein. It originates from embryonal liver precursor cells
and typically presents as an asymptomatic abdominal mass with nausea, anorexia or vomit-
ing. It is associated with overgrowth syndromes such as BWS, which is characterized by
large birth weight, organomegaly and macroglossia. Hepatoblastoma can also be associated
with familial adenomatous polyposis coli and various diseases of the kidneys such as horse-
shoe kidneys.

There are interesting reports describing the coexistence of GCKD and hepatoblastoma.
Rao et al. [5] first proposed the association in 1989. Both conditions arise in infancy, and
IGFs play an important role in the development of both the liver and kidneys. Alterations in
the growth-regulatory gene (IGF-2), on chromosome 11p15, occur in patients with hepato-
blastoma [8]. During early liver development, these patients have increased IGF-2 expres-
sion, which subsequently changes to IGF-1. During glomerular development, both IGF-1 and
IGF-1R are expressed, their patterns of expression being disrupted in animal models and in
human examples of renal disease. Indeed, IGF has been shown to play a role in signaling to
maintain glomerular integrity via the preservation from damage of podocytes and the glo-
merular basement membrane [9].

Alterations in growth-regulatory genes on chromosome 11p15.5 are found in BWS,
which has a higher incidence of hepatoblastoma. Genetic testing in our patient was not con-
sistent with a diagnosis of BWS. The levels of IGF-1 and IGF-binding protein in our patient
were normal. Unfortunately, we did not obtain IGF-2 levels [8].

A transcription factor mutation of the growth factor HNF-1f is associated with various
renal cystic diseases including GCKD [10]. The hypothesis that mutation of HNF-1 might be
associated with liver tumors as well as renal cystic disease has, however, been disproved
[11].

Conclusions
Our case is a rare presentation of both glomerulocystic disease and hepatoblastoma in

an infant. One may dismiss the association as being merely coincidental. It is, however, intri-
guing that all reported cases have an identical clinical presentation in infancy, that both
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GCKD and hepatoblastoma arise in infancy, and that both are affected by IGF in their devel-
opment. Mutations in the growth-regulatory gene are found in hepatoblastoma, and IGF
plays a role in glomerular integrity.

It is, therefore, conceivable that these two diseases are linked. Early recognition could

have significant clinical consequences. It is important for clinicians to rule out a diagnosis of
hepatoblastoma in the presence of GCKD, and vice versa, in an infant.
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