1 PEDIATRIC RENAL TUMORS

NEPHROBLASTOMA

Definition. Nephroblastoma is a malignant
embryonal neoplasm derived from nephrogenic
blastemal cells that replicates the histology of
the developing kidney and often shows diver-
gent patterns of differentiation. Nephroblasto-
ma is also commonly known by the eponymous
designation, Wilms tumor, after the German
surgeon who was one of the first to describe
this neoplasm.

General Features. Nephroblastoma is the
most common pediatric renal neoplasm and
affects approximately 1 in every 8,000 children
(Table 1-1) (1). There are about 650 new cases
every year in the United States. There is no
striking gender predilection and the tumors
occur with equal frequency in both kidneys. The
mean ages at diagnosis are 37 and 43 months for
males and females, respectively, and 98 percent
of cases occur in individuals under 10 years of
age, although presentation in adulthood does
occur (fig. 1-1) (2-4).

The frequency of nephroblastoma around the
world is stable, so environmental factors do not
appear to play a major role in its development.
The incidence varies among different racial
groups, which suggests a genetic predisposi-
tion. Nephroblastoma is more common among
African Americans than Caucasians, and least
frequent among East Asians.

Approximately 10 percent of nephroblasto-
mas develop in association with one of several
well-known dysmorphic syndromes (Table 1-2)
(5-9). The WT1 gene, located on chromosome
11p13, is involved in the pathogenesis of
WAGR syndrome (Wilms tumor associated with
aniridia, genitourinary anomalies, and intellec-
tual disability) and the Denys-Drash syndrome
(pseudohermaphroditism, severe glomerulop-
athy, and Wilms tumor). WT1 encodes a zinc
finger transcription factor that is expressed in

the developing kidney, gonadal sex cord stromal
cells, and mesothelial cells, and plays a pivotal
role in renal and gonadal development.

The WAGR syndrome is associated with
germline interstitial deletions of most or all of
the 11p13 band, which imparts a 30 percent
chance of developing nephroblastoma, whereas
the Denys-Drash syndrome is characterized by
germline point mutations in the WT1 gene,
which imparts a 90 percent chance of devel-
oping nephroblastoma. Nephroblastomas in
these patients typically show loss of the normal
WTI1 allele, consistent with its role as a tumor
suppressor gene.

A second nephroblastoma locus, which is
implicated in the Beckwith-Wiedemann syn-
drome, maps to 11p15, where multiple im-
printed candidate genes reside including IGF2,
CDKNI1C (p57KIP2), and KCNQI1 (KVLQT1).

Table 1-1
FREQUENCY OF PEDIATRIC RENAL MALIGNANCIES

Estimated
Relative
Neoplasm Frequency (%)
Nephroblastoma (nonanaplastic) 75-80
Nephroblastoma (anaplastic) 5-8
Congenital mesoblastic nephroma 4
Clear cell sarcoma of kidney 3-4
Rhabdoid tumor 2
Renal cell carcinoma 3-4
Miscellaneous 1-2
Neuroblastoma

Ewing sarcoma/primitive neuro-
ectodermal tumor (PNET)

Synovial sarcoma

Angiomyolipoma

Lymphoma

Other rare neoplasms
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