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Imaging of the Urinary Tract in Children
Hiroko Hara

Department of Radiology, Kawaguchi Municipal Hospital

~ (Abstract. ' '
Diagnostic imaging plays an important role in evaluating congenital anomalies of the
urinary tract(UT) in childhood. A variety ol diagnostic procedures are available to diagnose UT
anomalies, including abdominal radiography, excretory urography (EU), ultrasonography (US),
multidetector-row CT(MDCT), MRI, MR urography (MRU), and nuclear medicine. This article
provides a brief review of each diagnostic procedure.
US is the most widely used initial examination of the UT in children. The development of
US, MDCT and MRI have substantially diminished the role of EU and abdominal radiography in
pediatric uroradiology. The primary role of voiding cystourethrography (VCUG) is in detecting
vesicoureteral reflux (VUR), anatomic details, and the pathophysiology of the bladder and
urethra. Radionuclide renal studies are used to assess various renal functions and structures.
The development of rapid sequence MRI, with better resolution has been increasingly useful for
evaluation of UT anomalies. The advantage of MRU has facilitated the assessment of both
function and morphology of UT anomalies. It is expected that MRU will become an important
tool in the diagnostic work-up of UT pathologies in infants and children.
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Fig.1 Original immobilization device designed for VCUG
a : Infants or small children lie on the device in the supine position. The net covers body,
thigh and knee.
b : Both arms are raised and fixed beside the head by velcro tape. Two triangular shaped
plates (arrow) keep the proper oblique angle for taking a picture of a boy's urethra.

Fig.2 VUR a blcld

VCUG demonstrated VUR on both sides.

a : During contrast filling, left VUR developed.

b : At the start of voiding, right VUR was depicted. An oblique view demonstrated no abnormality
in the urethra (arrow).

¢ : At the end of voiding, bilateral VUR was seen, grade IV on the right, and grade IV/V on the
left. No residual urine was seen.

d : Five minutes after voiding, the contrast material in the collecting system flowed back into the
bladder.
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Fig.3 Posterior urethral valve

This 4-month-old boy presented with UTI and
bilateral hydronephrosis. VCUG clearly
demonstrated marked dilatation of the posterior
urethra, with an abrupt change of caliber at the
site of the posterior urethral valve (arrow) and
secondary VUR on both sides.

The diagnosis was confirmed by endoscopy,
and the valve was resected.

Anterior urethral valve

He had two episedes of UTI before 4
months of age.

His initial VCUG (a) showed bilateral
VUR ; grade V on the right, and grade
IV on the left. However, subtle
findings in the anterior urethra had
been overlooked for two months.
Note the slight dilatation and caliber
change of the anterior urethra
(arrow), indicating an anterior urethral
valve.

Following endoscopic treatment, the
anterior urethra returned to normal in
appearance on VCUG (b). VUR was
also improved on both sides. Only
grade 1V VUR remains on the right.



Fig.5 Unstable bladder

This 5-year-old girl had recurrent urinary
tract infection and infrequent voiding.
VCUG demonstrated bladder neck
opening with spasm of the sphincter
(arrow) during voiding.

Note the elongation of the bladder and
VUR on both sides.

Fig.6 Renal calculus

This 14 month-old girl had a history of UTI.
Ultrasonography depicted a calculus in the
left kidney. Coronal MPR image with
contrast enhancement clearly showed the
calculus (arrow) in the lower pole of the
left kidney. No hydronephrosis was
observed.
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Fig.7 Acute pyelonephrms

This 7-year-old girl had a history of
recurrent UTI. Following 2 weeks of
antibiotic treatment and negative urine
culture, enhanced CT with a coronal MPR
image revealed wedge-shaped hypoattenua-
tion of the parenchyma (arrow) involving
both upper and lower pole of the left kidney.
consistent with acute pyelonephritis.
Kidneys appeared normal on ultrasonog-
raphy done at the same time.
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Fig.8 A 8-month- old girl with complete duplex system on both sides and an ectopic
ureterocele of the upper pole ureter on the lefi.
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Hydronephrosis was detected in utero. She presented with UTI. EU(a) showed a duplex system
on the right. The lower pole moiety of the left kidney was displaced inferolaterally with slight
dilatation (so-called drooping lily sign). A filling defect was seen over the bladder, suggesting

ureterocele from the left upper pole ureter.

MRU(b) revealed a duplex system on the left. The left upper pole ureter was dilated, and

terminated in an ectopic ureterocele.

Retrograde pyelography (c) confirmed ectopic ureterocele of the left upper pole ureter connecting
with the bladder neck. The left upper pole ureter as seen on MRU was almost identical with the

image obtained by retrograde pyelography.
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Fig.9 Complete duplex system on the right with upper pole
ureterocele
A 6-month-old girl presented with UTI.
MRU clearly demanstrated a complete duplex system
on the right with upper pole ureterocele (arrow) in the
bladder. The normal left collecting system is also well
visualised.

Fig.10 Left ectopic ureter associated with bicornuate uterus.

A 12-year-old girl had a long history of dribbling.

MRI (a) showed bicornuate uterus. Also a tiny cystic lesion (arrow) can be seen posteriorl to the
bladder.

MRU (b) clearly revealed an ectopic left ureter below the bladder (arrow), presumably opening
into the vagina. (Courtesy of Dr.S. Nosaka and Dr. H. Masaki,National Center for Child Health

and Development)
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Fig.13 UPJ stenosis on both sides

A 7-year-old boy was presented with
hematuria.

MRU clearly revealed marked dilatation
of the renal pelvis and calyces without
hydroureter on both sides, representing
UPJ stenosis. He underwent operation,
and fibrotic overgrowth causing UPJ
stenosis was removed.

L R

Fig.12 *™Tc DMSA scintigram

Planer image by **"Tc DMSA scintigram shows decreased uptake in the upper and lower pale of
the left kidney, representing a cortical scar. The right kidney is small with inhomogeneous
accumulation of the radiotracer, indicating scarred kidney and reflux nephropathy. (Courtesy of
Dr.M. Fujioka, Dkkyou University, School of Medicine)

22



S ERMRTEE (Multicystic dysplastic
kidney : MCDK)

MCDKIZ LR OT #a T2t 2 I TH 5.
W 10 B RIGT O IRES PSR4 2 & &4, kg
A 7ay, PWHE, WhiEREh¥, W]
TR A% NS L7 F oDk L
T4 AT A R A o L FREE
SEMPED KR % s T i B (Fig.14a), [
BHEIZ 28 5 hay, MCDK &gl & h =8,
KU 2 Z L3 o R & fEms ch 5.
1= 1415~20% T VUR (Fig.14b) *- 2V 12%1=
W AT FET TR 1A A b 520 JRINT 3 e
DT TR LT 5 I e ATETHD
VCUGRUSIZ X 2 MAFHETH 5. MCDKIZ
FIZRILE 5 2 BB TE O™, Tl
BRI I B 2, W{REEIN S K B A s T
5 HEMNZ# O MCDK BRI E TE &L A 508,
PN ANLETE L TERBIZHIAL DT
L, T T3 d B AR RO SRR L
MENTHOP USIZLB50MEARUITH S,

EHRE, RERAMEDO, BERER

TSRS IZE, RO AH 5 L2z T dio
B AW10% , TR 3490.8% Tdh 5, il
PRABIZESE I e Reg A d 5 SE NI
Bt 2 A LT e RN 1 RO AT Y h ik
Wb UTEE %, 5e BT 2 KODRAS L
LL, FESD»SOREIE TN 5 O0mENT &
D NI 5 (Weigert-Meyer @ 3:HI]) . g

Fig.14 Multicystic dysplastic kidney (MCDK)
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a : Note multiple various sized cysts without communication occupying the region of the
right kidney. The findings are typical of MCDK on US.
b : Hydronephrosis and hydroureter were depicted on the left. VUR on the left was

confirmed by VCUG (not shown).

23



24 HANRBUR R Z 2 MRS

alb

% A
Fig.15 Gartner’s duct cyst
Hypoplastic left kidney with ectopic ureter opening into a
Gartner’s duct cyst.
A B-year-old girl presented with dribbling.
US failed to demonstrate the left kidney.
Enhanced CT revealed a small kidney (arrow) with some
function in the retroperitoneum.
Note the faint uptake (arrow) of the left kidney seen by *"Tc
DMSA scintigram.
Retrograde vaginogram (c) demonstrated a small cystic lesion
abutting the upper third of the left vaginal wall, representing a
Gartner’s duct cyst(arrow). The ectopic ureter on the left
opened into the Gartner’s duct cyst, accounting for the dribbling.

Fig.16

Left incomplete duplex system and
right complete duplex system with
ectopic ureter.

A 3-year-old girl presented with
dribbling.

EU (a) showed a duplex system on
both sides. No ureterocele could be
seen over the bladder. The upper
pole collecting system appeared
slightly dilated on the right.

|| Ectopic ureter could not observed
| by any imaging procedure. As she
continued dribbling, she underwent
operation.

During operation, a dilated left upper
pole ureter (arrow) filled by contrast
(b) was found to be ectopic, running
into the distal vagina and causing
dribbling.

A cystic pelvic mass () correspanding
to the dilated upper pole ureter was
demonstrated on enhanced CT (c)
retraspectively.
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