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Case Summary

A newborn presented with am-
biguous genitalia. Pelvic ultrasound
demonstrated no Mullerian struc-
tures. Laboratory examination was
essentially normal. Genetic testing
showed a WT1 variant (a nonsense
mutation [c.1999C>T]). Physical ex-
amination at 5 months revealed go-
nads palpable in the inguinal canal, a
micro-penis, and hypospadias.

Interval follow-up documented the
development of moderate to severe
proteinuria, as well as bilateral renal
masses. Owing to the patient’s size
and young age, with initially small
lesions, indeterminate between
nephrogenic rests and Wilms tumor,
the patient was monitored clinically
and via imaging. Ultimately chemo-
therapy was necessary for obvious
enlarging Wilms tumors. One such
tumor grew on chemotherapy,
prompting expedited surgery. At 10
months, the patient underwent a left
heminephrectomy and right radical
nephroureterectomy with associated
lymph node resection.
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Imaging Findings

Renal ultrasound at 5 months
(Figure 1) revealed enlarged kidneys,
above the 95th percentile in length
for age. The kidneys were heteroge-
neous. There was a 1.9 cm, slightly
pedunculated, hypoechoic mass in
the upper pole of the right kidney
and four focal hypoechoic foci in the
lower pole. No lesions were found in
the left kidney.

MRI of the abdomen was per-
formed at 6 months (Figure 2),
revealing five heterogeneous masses
with increased T2 signal, small cystic
spaces, and reduced enhancement
relative to the renal parenchyma.
Three of the masses were present
in the right kidney and two in the
left. The masses measured 22.6-30.7
mm on the right and 16.8-19.6 mm
on the left. Small retroperitoneal
and mesenteric lymph nodes were
present, none larger than 5 mm in
the short axis.

Diagnosis

Denys-Drash syndrome with
associated multifocal bilater-
al Wilms tumors.

There are more than 50 different
Wilms tumor predisposition syn-
dromes, including but not limited
to Beckwith Wiedemann syndrome

and other WTI-mutation associated
conditions (WAGR [Wilms tumor, an-
iridia, genital anomalies, retardation]
syndrome and Frasier syndrome).

Discussion

Originally described in 1967 and
1970, Denys-Drash syndrome (DDS)
is a rare genetic disorder largely
characterized by a triad of gonadal
dysgenesis, progressive nephrotic
disease, and predisposition for devel-
oping Wilms tumor.>? DDS symp-
toms typically present at birth, with
kidney disease manifesting within
the first few months of life and
eventually progressing to end-stage
renal disease.’ The inciting genetic
mutation is located on chromosome
11p13 at the Wilms tumor suppressor
gene (WTI). Mutation in the WT1
gene leads to disruption of regular
kidney and gonad development.

In DDS, the majority of affected
individuals have heterozygous germ-
line missense pathogenic mutations
in exons 8 or 9, resulting in an inabil-
ity for the WT1I protein to properly
bind DNA.** DDS has an autosomal
dominant pattern, with most cases
occurring in individuals with no
family history and stemming from
de novo mutations in the WT1 gene.>®
The incidence and prevalence of DDS
is currently unknown and shows no
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Figure 1. Longitudinal ultrasound of
the right kidney shows a hypoechoic
mass (arrow) in the upper pole.
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Figure 2. (A) Coronal T2 MRI of the kidneys shows multiple heterogeneous masses
(arrows). (B) Axial T1 postcontrast image shows that the renal masses (arrows) enhance
less than the background kidney.
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difference among race or ethnicity.
Most children with DDS present
with ambiguous genitalia. However,

there are cases where newborns
display typical male external genita-
lia or genitalia that appear pheno-
typically female. While both sexes
are affected by DDS, the relative
lack of female cases may be due

to delayed or missed diagnosis.*®
Internal genitalia have been found
to be extremely variable in DDS,
with various cases demonstrating
Wolffian structures, both Mullerian
and Wolffian structures, dysgenic
gonads, or the presence of both tes-
ticular and ovarian tissue. Previously,
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cases have shown the development
of gonadoblastoma in DDS,; yet the
risk remains low compared to other
conditions with mutations in WT1
such as Frasier Syndrome.?

Typically at birth or within the
first year of life children present with
a primary and progressive nephrop-
athy.'»¢7 The salient histological
feature on renal biopsy is diffuse
mesangial sclerosis along with thick-
ened glomerular capillary basement
membranes, and tubulointerstitial
inflammation. This nephropathy is
generally steroid resistant and asso-
ciated with severe hypertension and
proteinuria. In DDS, the nephropathy

typically progresses within the first

two to three years to end-stage renal
disease and renal failure. The cumu-
lative incidence of end-stage renal
disease at 20 years from diagnosis
was found to be 74% in DDS.” Con-
sequently, the major cause of death
among DDS patients is renal failure
secondary to the nephropathy.

The third component of the DDS
triad is a strong predilection for de-
velopment of Wilms tumor. In DDS,
the median age for Wilms tumor
presentation was found to be 12.5
months, commonly as a palpable
abdominal mass.® Not every case
of DDS has reported Wilms tumor,
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however. The actual risk of Wilms tumor
development may be skewed, as patients
may undergo renal transplant or die
from renal failure before cancer develop-
ment.>* Additionally, the clinical presen-
tation of DDS includes a constellation

of other symptoms, including: oliguria,
edema, decreased activity growth delay,
abdominal distention/pain, hematuria,
and weight loss.

Management of DDS is multidisci-
plinary and may include a team repre-
sented by nephrology, oncology, surgery,
urology, endocrinology, radiology, and
genetics.® Medical care is focused on
treatment and monitoring of the progres-
sive nephropathy and subsequent end-
stage renal disease. This largely includes
managing electrolyte and fluid balance,
treating hypertension, and dialysis.?

Decisions over dialysis method (hemo-
dialysis or peritoneal dialysis) depend on
other factors related to care, yet peritone-
al dialysis may be preferable for infants
based on their size and therapy tolerance.
Moreover, standard chemotherapy for
treatment of DDS-associated Wilms tumor
includes vincristine, actinomycin D, and
sometimes doxorubicin, as Wilms tumors
associated with DDS are invariably of the
favorable histology subtype.

Two major approaches to treatment
have been described in the literature: an
aggressive approach of bilateral pre-emp-
tive nephrectomy with shortened dialysis
time prior to renal transplantation, and
a conservative approach with frequent
imaging to delay dialysis and transplan-
tation, which is less technically difficult
with increasing age. Gariepy-Assal, et al,
suggest the preservation of renal function
as the guiding principle, and that bilateral
nephrectomy should be performed once
end-stage renal disease occurs.’

Overall, treatment should be individ-
ualized and factor in the progression of

September / October 2021

Denys-Drash Syndrome

renal failure, the age of the child,
the amenability to nephron-spar-
ing approaches when tumors arise,
and hypertension control. Regular
imaging is necessary for prop-
er surveillance of Wilms tumor
development, progression, and/or
recurrence. Pelvic and abdominal
ultrasonography are indicated in
patients presenting with symptoms
suggesting DDS to evaluate for the
presence of Wilms tumor and the
presence of abnormal internal geni-
talia.® Abnormalities indicate use of
pelvic and abdominal CT or MRI, as
these modalities are more sensitive
in evaluating Wilms tumors.
Unfortunately, in this case, while
one-half of one kidney was spared,
the remnant kidney, with ongoing
nephrotic range proteinuria, quickly
decompensated to end-stage renal
disease. The patient completed
postoperative radiotherapy indicated
by local stage of cancer progressed
to postoperative chemotherapy, on
hemodialysis. Renal transplantation
will ultimately be considered follow-
ing a period of observation and con-
firmation of a sustainable remission.

Conclusions

Denys-Drash syndrome is a rare
condition affecting infants and
children and characterized by a triad
of ambiguous genitalia, nephrotic
syndrome pathognomonic of diffuse
mesangial sclerosis, and predisposi-
tion for Wilms tumor development.
Genetic testing indicates a mutation
at the WTI gene located on chromo-
some 11p13, resulting in an abnor-
mal WTI protein. Renal ultrasound is
useful in screening for Wilms tumors
and abnormal internal genitalia. Ab-
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dominopelvic CT or MRI is important
for monitoring renal tumors. DDS
management is highly individualized
and focuses on preserving renal
function and balancing the risk of
end-stage renal disease progression
and Wilms tumor progression.
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