
Multicystic Dysplastic KidneyPEDIATRIC RADIOLOGICAL CASE

Case Summary
A toddler had an ultrasound in 

early infancy showing a small right 
kidney. The child was also born with 
a vaginal cyst that regressed for a 
time and then recurred, prompt-
ing an imaging workup. The right 
kidney could no longer be identi-
fied on ultrasound.

Imaging Findings
A posterior image from a Tc-99m 

MAG3 nuclear medicine renal study 
(Figure 1) showed a nonfunctioning 
right kidney and stasis of tracer- 
laden urine in the left renal collect-
ing system. Coronal T2 magnetic 
resonance images (Figure 2) showed 
soft tissue of intermediate signal 
intensity, from the atrophic kidney, 
located anterior to the right psoas 
muscle, with a subjacent fluid filled 
tubular structure heading toward the 
lower pelvis. Small cystic structures 

were present on the right, antero-
lateral to the vagina and inferior to 
the bladder. The three-dimensional 
reconstructions from the MRI exam 
showed the right ureter, but not the 
right kidney (Figure 3). 

Diagnosis
Multicystic dysplastic kidney. The 

differential diagnosis for non-visual-
ized kidney includes renal agenesis, 
renal ectopia (pelvic kidney, crossed 
fused ectopia, horseshoe kidney1,2,3), 
and regression of a multicystic dys-
plastic kidney. 

Discussion
Unilateral multicystic dysplastic 

kidney (MCDK) is a common abnor-
mality, with an incidence of approx-
imately 1 in 3640 births.4 The pres-
ence of an MCDK is often recognized 
on an antenatal ultrasound. Congeni-
tal cystic renal diseases overall occur 
in 2 to 4 in 1000 live births.5 Girls 
may present with incontinence from 
constant dribbling from an ectopic 
ureter insertion into the vagina. This 
may only be apparent during or after 
toilet training. 

The pathogenesis of MCDK is 
incompletely understood but likely 
involves a complex interaction of 
multiple features, including gene ex-
pression, ciliary abnormalities, and 
embryologic development. Multicys-
tic dysplastic kidneys (are associated 
with ureteropelvic junction obstruc-
tion and vesicoureteral reflux in the 
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Figure 1. Posterior view from a 
technetium 99m MAG 3 renal scan shows 
radiotracer uptake in an enlarged left 
kidney. No uptake is seen in the right 
kidney. 
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Figure 2. (A) Coronal T2 MRI of the 
abdomen and pelvis shows an atrophic 
right kidney (circle). (B,C) Coronal T2 
MRI of the abdomen and pelvis shows 
multiple tiny cystic structures along the 
right border of the bladder. 
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with other congenital anomalies or 
diagnosed in a child with a family 
history of renal abnormality (such 
as a solitary kidney). These patients 
are usually managed conservatively, 
with imaging follow-up dictated by 
the clinical presentation.7 Imaging 
protocols and timing are currently 
not standardized.

Conclusion
In a female infant or toddler pre-

senting with a pelvic cyst associated 
with the urinary tract or vagina, or in 
an older girl presenting with inconti-
nence, an ectopic ureteral insertion 
should be considered. While an ecto-
pic ureter insertion most often arises 
from a duplicated upper pole moiety, 
an ectopic ureter arising from an 
MCDK may be another consider-
ation, as presented in this case. 
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Figure 3. Three-dimensional, surface-shaded reconstruction of contrast-enhanced MRI 
of the abdomen and pelvis shows absence of the right kidney. There is urine within both 
ureters (yellow tubular structures) and multiple tiny cystic structures adjacent to the 
distal right ureter, at the level of the vagina (multiple tiny orange structures) . 

contralateral kidney in a variable 
percentage of children.4,5 They can 
be associated with ectopic ureteral 
insertion, as in this case. 

Abdominal ultrasound performed 
early in life shows multiple non-
communicating renal cysts without 
a dilated renal pelvis in combina-
tion with abnormal or absent renal 
parenchyma. The renal parenchyma 
may be echogenic, have thinned cor-
tex, and demonstrate poor cortico-
medullary differentiation. With time, 
the affected kidney becomes smaller 
and less visible before finally involut-
ing. It is also important to image the 
contralateral kidney, as it will be the 

sole provider of renal function. Typ-
ically, this kidney shows compensa-
tory hypertrophy. While the affected 
kidney typically does not function, 
some components may continue to 
produce urine. In questionable cases 
a technetium-99m MAG 3 renal scan 
can be used to assess renal function.

MRI and/or MR urography can 
be used to better evaluate complex 
urinary anomalies. While usually 
unnecessary in the setting of MCDK, 
MRI can be used in the setting of a 
patient who is constantly dribbling 
urine or in whom pelvic cysts are 
thought to be related to a renal 
anomaly.6 MCDK may be associated 
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