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Ultrasonographic diagnosis of unilateral ectopic ureter in a Labrador dog

P A Oglesby® and A Carter®

ABSTRACT

A 3-month-old, Labrador bitch presented with urinary incontinence. A unilateral, ectopic
ureter was diagnosed with ultrasound without the aid of additional contrast radiographic
techniques. Ipsilateral hydroureter and mild hydronephrosis were also present. At the level
of the bladder trigone the ectopic ureter became intramural and this was clearly demonstra-
ble with ultrasound. The opening of the ectopic ureter into the proximal urethra was,
however, not visualised owing to its intrapelvic location.
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INTRODUCTION

An ectopic ureter is a congenital abnor-
mality whereby the ureter opens at a site
other than the trigone of the urinary
bladder” This communication describes
the diagnosis and findings associated
with a unilateral ectopic ureter in a Labra-
dor bitch by means of ultrasound. Em-
phasis is placed on the ultrasonographic
images of the intramural segment of the
ectopic ureter at the level of the bladder
trigone.

CASE HISTORY

A 3-month-old Labrador bitch was re-
ferred to Fourways Veterinary Hospital
in 2002 with a history of urinary inconti-
nence. The owners complained that the
bitch had been incontinent since purchas-
ing her as an 8-week-old puppy.

The clinical examination was normal
except for mild perivulvar dermatitis.
Neither dysuria nor stranguria were
evident. Urine was collected by cystocen-
tesis. The specific gravity was measured
with a refractometer and found to be
1.020. A dipstick measured the urine pH
at 6 and showed the urine to be negative
for protein, blood, ketones and glucose.
The sediment contained neutrophils and
bacterial rods, indicating cystitis, but this
was not confirmed by culture because the
patient was later euthanased.

Blood urea nitrogen and creatinine
levels were tested with an in-house Vet
Test 8008 blood chemistry analyser
(IDEXX Laboratories Inc., Maine, USA)
and found to be normal.

The patient was sedated using intrave-
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nous Medetomidine (Domitor; Novartis)
at a dose of 0.03 m¢/kg. The abdomen was
clipped using an Oster blade and coated
with ultrasound gel. The entire abdomen
was scanned with the patientin dorsal re-
cumbency using a Sonoline Adara ultra-
sound machine (Siemens, Halfway
House) and an 8.5 MHzlinear array trans-
ducer. No abnormalities other than in the
urinary system were observed.

Both kidneys were scanned in sagittal
and transverse planes. They appeared to
be of equal and normal size but were
unfortunately not measured. The archi-
tecture of the right kidney appeared nor-
mal but the left kidney showed poor
cortico-medullary differentiation due to
hypoechogenicity of the renal cortex. The
left renal pelvis was mildly dilated and
anechoic. The exact dimension of the
pelvic dilation was not measured but was
suggestive of a mild hydronephrosis.

The right ureter was not visualised. The
left ureter, however, was tortuous and
dilated to 7 mm in diameter. Greater than
3 mm is considered enlarged.” Owing to
this dilation it was possible to follow the
left ureter in both sagittal and transverse
planes from its origin at the renal hilus to
the level of the bladder trigone.

Peristalsis was seen in the distal segment
of the ureter but neither of the ureteral
jets were observed.

The opening of the ureter into the proxi-
mal urethra could not be demonstrated
ultrasonographically because of the
intrapelvic nature of this location. How-
ever, in the area of the bladder trigone, the
distal ureter was visible as a well-margi-
nated, thin-walled, ovoid structure with
anechoic content (Figs 1, 2). This repre-
sents the intramural segment of the

ectopic ureter, which tunnels into the sub-
mucosa of the dorsolateral bladder wall
and bypasses the trigone instead of cor-
rectly opening into the bladder at this
site. The ureteral wall of the intramural
segment appeared thicker than the rest of
the ureter because the ultrasound image
represents both the wall of the ureter and
the bladder submucosa.

The bladder contained anechoic fluid
diffusely interspersed with hyperechoic
specks, which gravitated ventrally when
not disturbed. These correspond to the
sediment of neutrophils and bacteria
found on urine analysis. The bladder wall
was not thickened.

Surgery was recommended but the
owners opted for euthanasia. On post mor-
tem the diagnosis of unilateral ectopic
ureter was confirmed. The intramural
segment of the ectopic ureter within the
submucosa of the dorsolateral bladder
wall is shown in Fig. 3. This corresponds
to the ultrasound images of Figs 1 and 2.
In Fig 3, the bladder wall has been
exteriorised and deflected to demonstrate
theintramural ureteral segment. Aniatro-
genic longitudinal slit was made into the
lumen of the intramural ureter.

DISCUSSION

Canine ectopic ureter is a congenital
abnormality resulting in the opening of
the ureter at a site other than the trigone
of the urinary bladder’ Alternative sites
for ureter termination include the bladder
neck, urethra, vagina, uterus and vas
deferens.'

The overall incidence of ectopic ureter
in the canine population is low (0.016 %)*
and bilateral ectopia is present in approxi-
mately 25 % of cases.' Females are twenty
times more likely to be diagnosed because
they invariably present with urinary
incontinence.*” The male dog, however,
can appear to urinate normally due to
retrograde filling of the bladder if the
ureter opens proximal to the external
urethral sphincter.”""’

Ectopic ureters are classified as either
extramural or intramural. Extramural
ectopic ureters bypass the urinary bladder
with no anatomical attachment. Intramu-
ral ectopic ureters attach to the dorsal or
dorsolateral surface of the urinary bladder,
but instead of opening into the trigone,
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Fig. 1: Transverse ultrasonogram showing a well-marginated,
thin-walled, ovoid structure at the bladder trigone. This repre-
sents the markedly dilated, intramural segment of the distal
ectopic ureter and should not be confused with a ureterocoele.
The gas-filled colon lies to the left of the ureter. The label ‘urethra’

is incorrect and should be ignored.

tunnel distally in the submucosa before
opening into the bladder neck, urethra or
vagina."

Various breeds have been described as
having a predisposition towards ectopic
ureters. These include the Siberian husky,
Miniature and Toy poodles, Golden
retriever, Labrador retriever, Shetland
sheepdogs, Spaniels, West highland
white terrier, Wire fox terrier, Bulldog and
Newfoundland.*

Urinary incontinence is the major clini-
cal sign associated with ectopic ureter.’’
Cystitis, perivulvar dermatitis secondary
to urine scalding and pyelonephritis from
ascending infection may also be present."
Haematology and biochemistry are
usually normal.

Other disease entities that may cause
urinary incontinence include cystitis,
cystic or urethral calculi, a pelvic bladder,
persistent urachal diverticulum, uretero-
coele, urethral sphincter incompetence,
neoplasia, prostatic disease and neuro-
genic incontinence.”

Excretory urography (EU) has previ-
ously been the gold standard of diagnos-
ing ectopic ureter. However, there are
several disadvantages to this procedure.
The patient must be fasted and given an
enema prior to the procedure. General
anaesthesia and multiple radiographs are
required which render EU both time-
consuming and expensive. More signifi-
cantly, it does not always allow the exact
termination of the ureter to be deter-
mined. Holt et al.’ reported that the pre-
cise location of the ureteral opening was
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Fig. 2: Sagittal ultrasonogram of the bladder in the region of the
bladder trigone. The dilated, intramural ectopic ureter can be seen
as a thin-walled, well-marginated, ovoid structure with anechoic
content lying at the trigone. There are numerous, pinpoint, hyper-
echoic specks diffusely interspersed throughout the bladder.

These are cells in suspension from a urinary sediment, which indi-
cates that a secondary cystitis is present.

demonstrated by EU in only 17 out of 26
cases. This may be caused by poor renal
excretion of contrast medium or lack of
opacity of the distal ureter due to peri-
stalsis.” The opening of the ectopic ureter
may also be obscured by superimposition
of the colon, pelvis or contrast medium in
the bladder.”” EU, therefore, often has to
be combined with cystoscopy or addi-
tional retrograde contrast radiographic
techniques such as double-contrast
cystography, urethrovaginography, ret-
rograde urethrography or a micturating

cystourethrogram.’

Ultrasound provides an alternative
method of diagnosis that is both non-in-
vasive and less time consuming. Hydro-
ureter and hydronephrosis, which are
commonly associated with ectopic ureter,
are easily identified by ultrasound.
Hydroureter is caused by intermittent or
partial urinary outflow obstruction."
Cystitis may also contribute to the dila-
tion because of the negative effect on
smooth muscle tone by bacterial endotox-
ins.""” Hydronephrosis is caused by

Fig. 3: Post mortem photograph of the intramural segment of the ectopic ureter at the level
of the bladder trigone. The bladder wall has been exteriorised and deflected. There is an
iatrogenic longitudinal slit into the lumen of the intramural, ectopic ureter. This intramural
segment corresponds to the ultrasound images in Figs 1 and 2.
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chronic pyelonephritis or by obstruction
of the ureter from a stenotic or absent
ureterovesicular junction or intramural
ureter segment.”

Ureteral jets, which represent the
turbulent flow of urine into the bladder,
may be observed ultrasonographically as
a series of small ecogenic foci streaming
periodically from the ureterovesicular
junction.” These can be visualised in the
normal animal using a high frequency
transducer. Colour-flow Doppler is
helpful but not essential.’ However, if the
bladder is displaced caudally, ureteral jets
may not be visible owing to their
intrapelvic location.” The visibility of
ureteral jets can be enhanced if the spe-
cific gravity of ureteral and bladder urine
differs. This can be achieved by cathete-
rising and filling the bladder with saline
or administering a diuretic.” The absence
of one or both ureteral jets can therefore
be used as an adjunct in the diagnosis of
uni-or bilateral ectopic ureters. Neither
technique was implemented during the
ultrasound examination of this patient,
which may explain why the ureteral jet
corresponding to the normal uretero-
vesicular junction was not observed.

In this study the intramural component
of the ectopic ureter was clearly visible on
ultrasound as a well-marginated, thin-
walled, ovoid structure with anechoic
content at the bladder trigone. The most
important differential diagnosis for this
ultrasound image is a ureterocoele which,
with ultrasound, will also appear as a
thin-walled, round structure containing
anechoic fluid." A ureterocoele is a
congenital abnormality that is a focal
dilatation of the distal ureter, usually that
portion of the ureter which lies within the
bladder wall (intravesical) or they may
be associated with an ectopic ureter
(ectopic).®
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Post mortem confirmed that the patient
did not have a ureterocoele and that the
ultrasound images depicted in Figs 1 and
2, although similar to those that can be
expected with a ureterocoele, demon-
strated the intramural component of the
dilated ectopic ureter.

Ultrasound is a practical diagnostic test
for ectopic ureter in small animals. The
presence of a dilated ureter passing
caudal to its normal opening at the
bladder trigone is diagnostic. The absence
of a ureteral jet further aids the diagnosis.
Furthermore, the urinary system can
systematically be scrutinised for concomi-
tantabnormalities associated with ectopic
ureter. The kidneys can be examined
for pyelonephritis and hydronephrosis.
The bladder can be evaluated for size,
location, content and bladder wall thick-
ness. The dilated ureter can be examined
for ureteral wall thickening, terminal
branching, intramural segments, uretero-
coele and diverticula. Ultrasound has a
comparable accuracy to contrast radiog-
raphy in diagnosing ectopic ureter but
contrast radiography is not as helpful in
identifying ureteral morphology. An
ectopic ureter may appear on radiogra-
phy to bypass the bladder where in fact it
follows an intramural path.” This study
showed that an intramural segment of an
ectopic ureter can be identified by ultra-
sound. Caremust be taken, however, not
to confuse this intramural segment with a
ureterocoele.
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