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Possibility of magnetic resonance imaging
for pediatric urinary tract disease

Mikiko Miyasaka
Department of Radiology, National Center for Child Health and Development

Magnetic resonance urography (MRU) fuses superb anatomic and functional imaging in
a single test without the use of ionizing radiation. MRU include static MR images that use heavily T2-
weighted images and T1-weighted images that are used during the excretory phase of enhancement
after administration of an intravenous contrast agent. It has potential to provide a global assessment
of the urinary collecting system, parenchyma, and surrounding tissues. MRU with contrast can help
to better demonstrate both anatomic and functional aspects.

Urinary incontinence is frequent in children. MR is useful for evaluation of ectopic ureter and
spinal cord anomalies. Patients with anorectal malformation (ARM) may have associated anomalies
of the lumbosacral spine and urinary tract, including neurogenic bladder. Recent reports suggest
that tethered cord is as common in patients with a low lesion as in those with a high lesion.
Therefore, some authors recommend MR evaluation of all patients with ARM. Ultrasonography
is recommended for screening infants younger than 3 months, followed by MRI to confirm any
abnormal findings.

Congenital urinary anomalies, Urinary incontinence, MR Urography with contrast
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Table 1 Sequences of MR Urography

Table 2 Causes of urinary tract dilatation®
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Fig.1 Hydronephrosis
A 10 year-old girl with a left abdominal mass. cldle
a : Right kidney appears to be normal.

b : Severe dilatation of left renal pelvis and calyces with thinning of the parenchyma

is identified.

c, d : T2-weighted coronal image (c) shows dilatation of the renal pelvis and calyces
with thinning of the renal parenchyma. Left ureter is not visualized. However,
left ureter is clearly visualized on coronal MIP (maximum intensity projection)
image (d). UPJ obstruction was present.

e:Time curves of contrast excretion. The left kidney presents delayed excretion

compared with the right kidney. The vDRF was calculated as L: R 27: 73 and the
pDRF as L:R 25: 25. The results were similar to the results of DMSA and MAGS3.
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Fig.2 Duplication of collecting system

A 3 month-old girl with urinary tract infection.

a:MR urography of single shot image present
right duplication of collecting system, with
left collecting system unclear. Ureterocele in
urinary bladder is seen (arrow).

b:Coronal MIP image of MR urography with
contrast shows right duplication of collecting
system. And left collecting system is clearly
visualized (arrow).

c:Time curves of contrast excretion. Delayed
excretion of right upper pole is noted. Time
curves demonstrated symmetric curve
morphology on right lower pole and left kidney.
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Fig.3 Duplication of collecting system with ectopic ureter
A 4-year-old girl with continuous enuresis.
a:Right kidney is normal on ultrasound.
b : Left kidney shows double pelvis without pelvic dilatation.
¢ : Urinary bladder including surrounding tissues appears to be
normal.

a c d:Left duplication collecting system without dilatation of

ureter is noted on trueFISP coronal image.

e : A small cystic lesion (arrow) is visualized on the left behind
the urinary bladder. However, whether this is or is not an
ectopic ureter is unclear.

f :Contrast 3D-T1weighted axial image shows contrast
excretion of left cystic lesion (arrow), and ectopic ureter
onto vagina is diagnosed.
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Fig.4

Chiari Il associated with menin-

gocele

a:Meningocele is seen on T2-
weighted sagittal image. Chiari
Il is also noted.

b:T2-weighted axial image
reveals sylingomyelia at the
thoracic spine.

Fig.5 Fibrolipoma of filum terminalis associated anorectal anomaly

A 5-year-old boy with an anorectal anomaly presenting with nocturnal

enuresis.

a: T2-weighted sagittal image shows a low lying (L3) conus medullaris.

b:T1-weighted axial image reveals a high intensity lesion (arrow)
consistent with fibrolipoma of the filum terminale.

¢ :Sylingomyelia is also present on T2-weighted axial image of the mid
level of thoracic spine.
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