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Abstract

The growing use of maternal fetal ultrasound is leading to the
discovery of an increasing number of suprarenal masses. Our
experience with a cystic suprarenal mass detected on antenatal
ultrasound is described. Location and radiographic features could
not rule out the possibility of a cystic neuroblastoma; therefore,
surgical resection of the mass was performed. Despite the absence
of common radiologic characteristics, the pathology of the speci-
men revealed a non-functioning upper pole of a duplex kidney with
complete duplication of the collecting system. Neonatal evaluation
and management and the differential diagnosis are discussed.
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Case report

28-year-old female (gravida 2, para 1) showed a well cir-
cumscribed, hypoechoic mass on the upper pole of the right
fetal kidney. The mass measured about 6 cm in its larg-
est diameter and appeared predominantly cystic in struc-
ture. The remainder of the detailed sonographic evaluation
was unremarkable and no ureterectasis or ureterocele was
observed. Size, echogenecity and structure of the mass
remained unchanged throughout the pregnancy on repeated
scans. An uneventful vaginal delivery at 38 weeks gestation-
al age resulted in a female child with healthy Apgar scores.

Postpartum examination of the neonate was completely
normal, without palpable abdominal mass or lumbosacral
abnormality. Abdominal ultrasound at 3 days demonstrated
that the cystic structure remained unchanged in size and
appeared contiguous with the upper pole of the kidney.
The perinatal period was complicated with a simple, cul-
ture-positive urinary tract infection at 4 months, which was
treated with oral cephalexin. The child was followed with
serial ultrasounds at 3 month intervals during her first year

of life (Fig. 1). Throughout this period, the cyst was noted to
increase in size by a small amount (less than 1 cm in great-
est diameter), but remained unchanged in echogenicity and
structure. Renal size was comparable bilaterally throughout
this period.

At 11 months, the child was admitted to hospital with a
second culture-positive urinary tract infection and treated
with intravenous ampicillin and gentamicin. An ultrasound
performed during her admission suggested that the cystic
structure was more likely suprarenal in origin and displacing
the right kidney. Subsequent imaging with a voiding cysto-
gram was normal. A magnetic resonance imaging (MRI) scan
at this time further suggested suprarenal origin of the cyst
with compression and anterior displacement of the upper
pole of the right kidney (Fig. 2). Neither hydroureter nor
ureterocele was observed on MRI.

Based on the location and radiologic appearance of the
cyst, our differential diagnosis included simple renal cyst,
duplex kidney and adrenal neuroblastoma. Biochemical
evaluation revealed elevated urinary catecholamines (urine
dopamie 735 umol/molCr [normal 175-735]; urine epineph-
rine 23.3 umol/molCr [normal 2.5-1.3]; urine norepineph-
rine 72 umol/molCr [normal 14-56]) and normal urine meta-
nephrines (urine metanephrine 0.114 mmol/molCr [normal
0.023-0.302]; urine normetanephrine 0.353 mmol/molCr
[normal 0.216-0.7871). Due to the inability to eliminate
neuroblastoma from the differential diagnosis, the patient
was referred to our centre for surgical resection of the mass
at 15 months. Via a flank approach, we explored the retro-
peritoneum. A complete duplication of the right collecting
system was encountered, with a cystic upper pole moiety.
An uncomplicated right upper pole heminephrectomy was
performed. Repeat urinary catecholamines at the time of
surgery revealed normal levels. The child recovered well
from the procedure and was discharged in stable condition
shortly afterwards. Pathologic evaluation of the specimen
revealed a dysplastic and atrophic upper pole of a duplex
kidney with complete duplication of the collecting system.
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Atrophic upper pole of a duplex collecting system

Fig. 1. An ultrasound evaluation of the cystic structure superior to the right
kidney at 10 months of age.

Discussion

Radiologic evaluation of our patient demonstrated a 6-cm
unilocular, suprarenal mass without solid components or
internal septation that did not change appreciably in size
during the first year of life. Neither ultrasound nor MRI stud-
ies were able to demonstrate hydroureter or ureterocele.
Our differential diagnosis included duplex collecting system
with upper pole dysplasia, simple renal cyst and suprare-
nal neuroblastoma. Other possible diagnoses for antenatal
suprarenal cysts include benign entities, such as adrenal
hemorrhage, retropleural pulmonary sequestration, neu-
rogenic cysts, enteric duplication cysts and malignant dis-
eases, including Wilm'’s tumour and congenital mesoblastic
nephroma.'? Lack of evolution of the lesion in addition to
consistent hypoechoic density without solid components
reduced the likelihood of these diagnoses.

The antenatal sonographic characteristics most accurately
associated with a duplex kidney include cysts in the upper
pole of the kidney; the presence of 2 separate non-commu-
nicating renal pelves; a dilated ureter (usually draining the
upper pole); and echogenic cystic structures in the bladder
(ureterocele).’ Detection of 2 separate poles or ureterocele
are the strongest predictors of duplex renal units with predic-
tive power of 93% and 78%, respectively.* Antenatal ultra-
sound with a duplex kidney may only show cystic dysplasia,
leading to unclear differentiation between masses of renal
and suprarenal origin.

Postnatal symptoms of duplex collecting systems dur-
ing the first year of life include urinary tract infections and
chronic pyelonephritis. If the duplex system is associated
with ectopic ureter then infection, urinary retention, drib-
bling incontinence and abdominal mass or prolapsing ure-
terocele may lead to the diagnosis.> Voiding cystourethrog-
raphy (VCUG) demonstrates reflux in about 66% of cases of

Fig. 2. T1-weighted magnetic resonance imaging assessment of the cystic
structure superior to the right kidney at 12 months of age.

complete duplication and ureterocele in 6% of completely
duplicated systems.® Renal scarring may be assessed with
either dimercaptosuccinic acid (DMSA) or mercaptoacetyl-
triglycine (MAG3) renal scans. The treatment of duplex col-
lecting systems is based on the degree of renal impairment
and morbidity. For simple duplex systems with no dilatation
of either moiety and with no evidence of obstruction or
reflux, no treatment is needed. Heminephrectomy should
be considered for complex duplex systems where there is
increasing renal damage, failure of antibiotic prophylaxis or
a poorly functioning moiety (less than 10%).°

Neuroblastoma is a tumour of the postganglionic sympa-
thetic neurons and is the most common extracranial solid
tumour of childhood with a prevalence of about 1 case per
7000 births.” More than 90% of prenatally diagnosed neu-
roblastomas are adrenal in origin. In contrast, only 35% of
all neuroblastomas diagnosed in infants and young children
are adrenal in origin.? Adrenal neuroblastoma is commonly
manifested as a suprarenal mass having a solid, cystic or
mixed sonographic appearance which may contain areas
of calcification.® Homovanillic acid (HVA), vanillylman-
delic acid (VMA) and acidic metabolites of catecholamines
are excreted in higher than normal amounts by patients
with neuroblastoma, and can therefore be used as tumour
markers for diagnosis." Unfortunately, HVA and VMA lev-
els are less sensitive in antenatally diagnosed neuroblas-
toma, compared with postnatally diagnosed patients.>'°
Methyliodobenzylguanidine (MIBG) scintigraphy can be
used to identify neuroblastoma, but its utility is limited by
the fact that only 70% of perinatal neuroblastomas are MIBG
avid and the negative predictive power is 55%."

The management of perinatal neuroblastoma is based on
the International Neuroblastoma Staging System (INSS) cri-
terion in addition to radiologic examination with computed
tomography and MIBG scintigraphy. In most cases, infants
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with localized primary tumours (Stage 1 disease) undergo
complete gross excision and have overall survival rates in
excess of 95%.” The excellent outcome of infants with local-
ized, resectable disease coupled with the observation that
some tumours seen on antenatal imaging spontaneously
regress has prompted investigators to consider managing
a subset of patients with expectant observation rather than
surgical resection."” Small and purely cystic neuroblastomas
are believed to have favourable prognosis due to similar his-
tological characteristics with in situ neuroblastomas which
have a high rate of spontaneous regression.' The Children’s
Oncology Group has initiated a prospective, single arm
clinical trial of expectant observation for infants with small
stage 1 neuroblastomas diagnosed either prenatally or in the
first 6 months of life to determine the feasibility of expectant
management of tumours with favourable biologic charac-
teristics. The main disadvantage of an observation strategy
is that it increases the risk that a stage 1 patient will require
salvage chemotherapy for disease progression.'

Conclusion

mass that remains constant in size, with a elevated urinary
catecholamines result, can present a significant diagnostic
dilemma. Our case demonstrates that duplex kidney must
be considered on the differential diagnosis of a suprarenal
mass even in the absence of characteristic radiologic signs.
Both sonographic and MRI assessment of our patient failed to
demonstrate presence of 2 non-communicating renal pelves,
dilated ureter or ureterocele which would be predictive of
a duplex system. Further investigation with VCUG did not
demonstrate reflux and confirmed the absence of uretero-
cele. Ultrasound morphology was suggestive of a suprarenal
mass consistent with a purely cystic neuroblastoma, a simple
renal cyst or a duplex system with upper pole dysplasia.
Only surgical resection and pathologic examination were

able to confirm the presence of a dysplastic upper pole of
a duplex kidney with duplication of the collecting system.
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