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ABSTRACT

Background: Ectopic ureter is a congenital anomaly in which the final segment of one or both ureteral orifices is located
distal to the bladder trigone. It may be classified as intra- or extramural. Surgical treatment of ectopic ureters in dogs is
recommended and the approach varies with the classification. In the postoperative period, complications are common.
When stenosis of the new ureteral ostium occurs, immediate repeated surgery is recommended. This study aimed at using
the double J catheter placement following neoureterostomy to treat urethral obstruction secondary to the surgical treatment
of an intramural ectopic ureter in a dog.

Case: An 8-month-old female French bulldog with dysuria and urinary incontinence was seen at a private veterinary
hospital in Jaboticabal, Sao Paulo. The patient had previously been diagnosed with an intramural ectopic ureter on the
right side following imaging tests (ultrasound, computed tomography, and abdominal radiography, excretory urography)
and had undergone neoureterostomy and closure of the intramural pathway approximately a year ago. Ultrasonographic
examination showed dilation of the caudal portion of the ureter and hydroureter, which was suggestive of right ureteral
stenosis. Computed tomography was also performed to evaluate the kidneys, ureters, and bladder; an increase in the di-
ameter of the right ureter in its middle portion and close to the bladder triangle was observed. A new surgical intervention
was indicated and performed. The ureteral route was identified in a region of the bladder trigone, incised, and probed with
a urethral probe No. 04. The intramural course in the proximal urethra was identified and probed with a 16G epidural
catheter. It was necessary to perform a neoureterostomy. A longitudinal incision (spatulation) of approximately 5 mm was
made in the distal portion of the right ureter to increase the circumference of the anastomosis. The double J 4.7 French (Fr)
catheter was inserted through the new ureter ostium into the bladder and advanced into the right kidney in a retrograde
manner. Once the proximal end of the double J catheter reached the renal pelvis, the guidewire was withdrawn slowly
to allow the catheter to bend in the areas of the renal pelvis and the trigone. The distal end of the double J catheter that
extended beyond the bladder lumen was sectioned for better bladder closure. The patient underwent clinical evaluation
and laboratory tests (complete blood count and serum creatinine concentration, urine test with bacteriological culture and
susceptibility test) 2 weeks after the procedure and, subsequently, every 3 months. Ultrasonography of the urinary tract
was performed every 2 months.

Discussion: We used a double J catheter in the patient due to a previous obstruction of the ureter ostium after the first
surgical procedure. In this way, complications such as postoperative obstructions due to ureteritis and ureteral constriction
were avoided and ureteral anastomosis was facilitated. It has been reported that animals subjected to ureteral stent place-
ment have high incidences of dysuria and urinary tract infection, and low incidences of stent migration and occlusion. In
this case, no signs of occlusion or obstruction of the implant were identified, but there was a recurrence of urinary tract
infections. These frequently cause urethral obstruction associated with the healing of the new ureteral ostium. Patient
follow-up and findings associated with the long-term insertion of the double J catheter provide support for the clinical
relevance of the present report.
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INTRODUCTION

Surgical treatment of dogs with ectopic ureter
is recommended; the approach varies with the classi-
fication of ectopic ureter [6,8]. For intramural ectopic
ureters, neoureterostomy associated with the closure
of the intramural pathway is generally preferred; it
yields good outcomes [8]. In the postoperative period,
complications such as dysuria, polyuria, and hematuria
are common; in more severe cases, uroabdomen may
occur. When stenosis of the new ureteral ostium occurs,
immediate surgical reintervention is recommended to
prevent the formation of hydroureter and hydronephro-
sis. Bacterial cystitis is also observed in the short and
long term after the surgical procedure [8].

The double J catheter (ureteral stent) has been
used in veterinary medicine research for the treatment
of malignant ureteral obstruction [1], obstructive pyo-
nephrosis [4], congenital bilateral ureteral stenosis [5],
and benign ureteral obstruction [9]. However, there is
no account in the literature on the use of the double
J catheter in dogs with ectopic ureters. In this report,
the surgical technique of neoureterostomy followed
by implantation of a double-J catheter is described,
highlighting its possible advantages and disadvantages
in the treatment of ectopic ureter in dogs. The long-
-term follow-up of a patient with a double-J catheter
with recurrent bacterial cystitis associated with dis-
coespondilitis is also elaborated. This study aimed to
use the double J catheter following neoureterostomy in
urethral obstruction secondary to the surgical treatment
of an intramural ectopic ureter in a dog.

CASE

An 8-month-old female French bulldog with
dysuria and urinary incontinence was seen at a private
veterinary hospital in Jaboticabal in Sdo Paulo. The pa-
tient had been previously diagnosed with an intramural
ectopic ureter on the right side following imaging tests
(ultrasound, computed tomography, and abdominal
radiography, excretory urography) and had undergone
neoureterostomy and closure of the intramural pathway
approximately a year ago.

At the time of treatment, the patient underwent
physical and laboratory tests (blood count, renal and
hepatic biochemical profile, urinalysis) and the only
abnormality detected was the creatinine concentration
(1.8 mg/dL). Ultrasonographic examination showed
dilation of the caudal portion of the ureter and hydrou-

reter, which was suggestive of right ureteral stenosis.
Computed tomography was also performed to evaluate
the kidneys, ureters, and bladder. An increase in the
diameters of the right ureter in its middle portion (4.4
x 5.5 mm) [Figure 1A] and close to the bladder triangle
(8.4 x 5.9 mm) were observed (Figure 1B). There was
a minimal passage of contrast through the intramural
path with no contrast leakage to the bladder lumen
through the right ureteral ostium (Figure 1C). Through
the three-dimensional reconstruction of computed uro-
tomography, the dilation of the ureter in the region of
the bladder trigone and the passage of contrast through
the right intramural path were visualized (Figure 2).

A new surgical intervention was indicated and
performed. Cystotomy was performed on the dorsal
face of the bladder. During the internal exploration of
the bladder, obstruction of the ureteral path and non-
-occlusion of the intramural path of the ectopic ureter
were observed. The urethral pathway was identified in
aregion of the bladder trigone, incised, and probed with
aurethral probe No. 04'. The intramural pathway in the
proximal urethra was identified and probed with a 16
G epidural catheter’ (Figure 3A). A neoureterostomy
was required. A longitudinal incision (spatulation) of
approximately 5 mm was made in the distal portion
of the right ureter to increase the circumference of the
anastomosis. The first suturing was performed at the
apex of the spatulated incision using a 4-0 monofila-
ment synthetic absorbable (Caprofyl®)® thread. The
remainder of the anastomosis, with simple interrupted
stitches between the bladder and the ureteral mucosae
and extended to the entire ureteral edge, was well-
-positioned inside the organ lumen (Figure 3B).

The J 4.7 Fr double catheter (Plast-med®)* was
inserted into the new ureteral ostium in the bladder
and advanced into the right kidney in a retrograde
manner. Once the proximal end of the double J ca-
theter reached the renal pelvis, the guidewire was
withdrawn slowly to allow the catheter to bend in the
areas of the renal pelvis and the trigone. The distal
end of the double-J catheter that extended beyond
the bladder lumen was sectioned for better bladder
closure (Figure 3C). The intramural ureter pathway
in the proximal urethra was occluded on the dorsal
face of the bladder. A 4-0 nylon® was used to place
2 simple points that were separated towards the
serous layer and the mucous layer, surrounded the
probe, and anchored the ureteral mucosa; there was
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Figure 1. Computed tomography image showing an increase in the diameter of the right ureter. A- Middle ureter. B- Distal ureter. C- Intramural path
of the dilated right ureter (arrow).
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no penetration of the lumen of the bladder (Figure
3D). The number 10 ureteral tube was removed after
occluding sutures on the outer face of the bladder
were completed, ensuring that the diameter of the
urethra was not compromised. Finally, a caprofyl®?

Figure 2. Uro-tomography image with a three-dimensional reconstruction
showing the dilation of the right ureter in the insertion of the bladder trigone
and the continued contrast leakage in the intramural path (orange arrow).

3-0 cistorraphy was performed in the first plane, with
a Cushing suture pattern, and the second lembert pla-
ne. After omentopexy, laparorraphy was performed
conventionally. The location of the double-J catheter
was confirmed as ideal through abdominal radiogra-
phy (Figure 4).

The patient underwent clinical evaluation and
laboratory tests (complete blood count and serum crea-
tinine concentration, urine test with bacteriological cul-
ture and susceptibility test) 2 weeks after the procedure
and, subsequently, every 3 months. Ultrasonography
of the urinary tract was performed every 2 months.

Three months after the second surgical pro-
cedure, the patient returned to the veterinary hospital
with a history of dysuria and hematuria after estrus.
Urinary infection by Staphylococcus sp. was diag-
nosed and treated with a combination of amoxicillin
and clavulanate [Agemoxi CL®¢ - 22 mg/kg every 12
h for 30 days]. Ten months after placing the double J
catheter, the patient returned to the veterinary hospital
again with the same complaint of dysuria and hema-
turia. The signs of urinary incontinence had resolved
after a second surgical procedure; however, the owner
reported that urinary incontinence recurred together
with phases of dysuria and hematuria. Hematological
ultrasound and urinalysis tests were performed. The
results of the bacterial culture of the urine sample were
positive for Staphylococcus sp. The patient was treated
with cephalexin [Celesporin® - 30 mg/kg every 12 h
for 60 days].

Fourteen months after surgical treatment, the
patient had ambulatory tetraparesis, continuous spasms
in the cutaneous muscle of the trunk in the cervical

Figure 3. Transoperative images of the double J catheter placement in association with the neoureterostomy technique. A- Urinary bladder with created
and probed ureteral ostium (black arrow) and intramural path identified with a 16 G epidural catheter (dotted arrow). B- New urethral ostium sutured
to the bladder mucosa (black arrow), intramural pathway with probe (empty arrow), and urethral probe 10 (dotted arrow). C- Final aspect of the new
ureteral ostium after placement of a double J catheter with the distal end sectioned for better accommodation of the vesical lumen. D- Dorsal face of the
bladder, with two separate simple points involving the intramural pathway, for posterior occlusion.
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Figure 4. A- Ventrodorsal. B- Lateral radiographic views of the abdomen
of a dog showing right-sided ureteral stent placement.

region, and pain on palpation in the transverse process
of the 6th cervical vertebra. Radiographic evaluation
revealed an increase in the C6-C7 intervertebral space
caused by a decrease in the length of the C6 vertebra
and the area of osteolysis at its caudal border (Figure
5 A & C). Magnetic resonance imaging was performed
and signs of discoespondilitis in the distal epiphysis of
the 6th cervical vertebra were observed. Discoespon-
dilitis secondary to urinary tract infection by Staphylo-
coccus sp. was suspected [11]. As aresult, the surgical
procedure for removing the double J catheter, which
could cause bacterial aggregation and resistance, was

indicated and performed followed by treatment with
cephalexin [Celesporin®’ - 30 mg/kg every 12 h for 6
months]. After 6 months of treatment, the radiogra-
phic examination showed improvement in the area of

St?(;é’teiﬂglsis at the L6 caudal border (Figure 5 B & D).
briel Luiz

alves Dias

ghe patient had clinically improved neurolo-
gical signs and there was no recurrence of cystitis or
ureteral stenosis. This has remained stable (940 days
after surgical correction of intramural ectopic ureter
and placement of a double-J catheter and 510 days after
removal of the double-J catheter).

DISCUSSION

Ectopic ureter is a rare congenital malfor-
mation in dogs. It can be classified as intramural or
extramural depending on its anatomical position; the
first presentation is the most commonly diagnosed in
dogs, especially in females under one year of age [10].
Surgery is always indicated for correcting this anomaly
and the prognosis varies with cases [8].

In this case, the patient had undergone a neou-
reterostomy and a closure of the intramural pathway
of the ectopic ureter. Leakage of urine through the
intramural path and dilation of the affected ureter
(hydroureter) was observed on imaging tests. Ac-
cording to McLoughlin et al. [6], hydroureters com-
monly develop in the postoperative period due to the
manipulation and edema; however, a return to normal
diameter is expected within 4 to 6 weeks. In this case,
the dilation of the ureter was observed on computed
tomography and ultrasonography 12 months after the
surgery. This was attributable to the stenosis of the
ureteral ostium, which was later visible during the
surgical reintervention.

The double J catheter was first described by
Hepperlen et al. [3] and has been widely used in me-
dicine [2,7]. Double J catheters (Double-J-stent) have
been used in veterinary medicine to treat or prevent ure-
teral obstruction [1,5,9]. They have also been used to
treat obstructive pyonephrosis [4] and iatrogenic trau-
ma to the ureter [12]. It is most commonly introduced
retrogradely through the ureter until the catheter coils
in the renal pelvis and the other end is located in the
bladder. In this way, the migration of the catheter to the
urinary vesicle is avoided [7,12]. Due to the previous
obstruction of the ureter ostium following the first
surgical procedure, we used a double J catheter in the
patient to prevent complications such as postoperative
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Figure 5. A- Radiographic images of discoespondilitis in dogs. B- Ventrodorsal radiography of the cervical spine showing osteolysis of the caudal
epiphysis of the vertebral body (arrow) and comparative improvement of the radiographic aspect. C- Laterolateral radiography of the cervical spine
showing concentric osteolysis of the body of the 6th cervical vertebra indicated by the arrow. D- Comparative improvement of the radiographic aspect.

obstructions due to ureteritis and ureteral constriction,
and facilitate ureteral anastomosis [12]. Although there
are minimally invasive techniques for placing this ca-
theter in dogs, celiotomy with subsequent cystotomy
is widely used because it is easy and safe [12].

After neoureterostomy, complications such as
cystitis, recurrent urinary incontinence, and dysuria are
common [8]. The same can occur after the placement
of the double J catheter [1,4]. It has been reported that
animals subjected to ureteral stent placement had a high
incidence of dysuria and urinary tract infection, and
less frequently, stent migration and occlusion [4]. In
this case, no signs of occlusion or obstruction of the
implant were identified, but there was a recurrence of
urinary tract infections.

Culture tests of the patient’s urine were carried
out at various stages in the postoperative period and
urinary tract infection was suspected. All results were
positive for the growth of Staphylococcus sp. After
2 episodes and treatments of bacterial cystitis, the
patient presented hyperesthesia on palpation of the
sixth cervical vertebra, ambulatory tetraparesis, and
muscle spasms in the cervical region. Discoespondilitis
between the sixth and seventh cervical vertebrae was
suspected and confirmed on radiography.

In the present study, the patient underwent a
new urinalysis that confirmed the infection by Staphy-
lococcus sp. after the diagnosis of discoespondilitis.
The removal of the double J catheter was indicated and

undertaken since the implant may have enabled the
aggregation of bacteria and contributed to resistance
to antimicrobial treatment. According to Hao et al.
[2], complications similar to those found in this case
are common in humans, and removal of the implant
is often indicated when there is a decrease in quality
of life or risk for the patient.

The study was limited by the confirmation of
the diagnosis of discoespondilitis through incisional
biopsy of the L6 vertebral body and the corresponding
intervertebral disc (L6-L7), and histopathological exa-
mination. However, the improvement of neurological
signs after treatment for the discoespondilitis, which
was associated with improvement in the area of oste-
olysis at the L6 caudal border and the resolution of bac-
terial cystitis, support the diagnosis of discoespondilitis
secondary to bacterial cystitis caused by Staphylococ-
cus sp. After treatment for discoespondilitis, the patient
was followed up for 12 months without recurrence.

The double J catheter may be useful for the
correction of ectopic ureters and reduce complica-
tions related to the new ureteral opening; however,
its long-term use can cause complications. A larger
number of cases is required to determine the benefits
and complications associated with its use.
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