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ABSTRACT

Ectopic ureter is a congenital abnormality in which the terminal segment of one or both
ureters is located distal to the vesical trigone of the urinary bladder (UB). They can be
classified into extramural ectopic ureters, which completely bypass the UB, or intramural
ectopic ureters, which traverse the UB submucosa to open into the urethra or vagina. This
study reports the surgical correction of an extramural case in a 4-year-old, spayed female
Golden Retriever weighing 35.5 kg, treated at a private veterinary hospital in Belém, Parj,
Brazil. The animal was referred to for surgical clinical consultation due to complaints of
urinary incontinence. Laboratory tests were requested, including a complete blood count,
biochemical profile, urinalysis, and urinary protein-to-creatinine ratio (UPC), as well as
imaging exams such as contrast urography and abdominal ultrasonography. The diagnostics
revealed an extramural ectopic ureter with a likely opening into the urethra, along with
cystitis, pyelectasis, and hydroureter. Ureteroneocystostomy with submucosal tunneling was
performed, with postoperative improvement in pyelectasis but residual incontinence. This
case highlights the importance of multimodal diagnosis and postoperative follow-up in
patients with complex urogenital anomalies.
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URETER ECTOPICO EXTRAMURAL EM CADELA DA RACA GOLDEN
RETRIEVER: RELATO DE CASO

RESUMO

Ureter ectdpico é uma anormalidade congénita caracterizada pela localizacdo do segmento
terminal de um ureter, ou de ambos os ureteres, distalmente ao trigono vesical da vesicula
urinaria (VU). Os ureteres ectopicos podem ser divididos em dois grupos: 0s extramurais, que
contornam completamente a VU, e o0s intramurais, que percorrem a submucosa da VU para se
abrirem na uretra ou na vagina. Nesse sentido, o presente trabalho aborda a correcdo cirdrgica
de um caso de ureter extramural em uma cadela da raga Golden Retriever, com 4 anos de
idade, peso de 35,5 quilos, atendida em um hospital veterinario particular em Belém, Para. O
animal foi encaminhado para consulta clinica cirdrgica em virtude de queixa de incontinéncia
urinaria. Foram solicitados exames laboratoriais, como hemograma, perfil bioguimico,
urindlise e relacdo proteina/creatinina urinaria (RPCU), além de exames de imagem como
urografia contrastada e ultrassonografia abdominal. Os exames diagnosticaram ureter ectépico
extramural com possivel desembocadura em uretra, além de cistite, pielectasia e hidroureter.
A partir do diagndstico, foi realizada a ureteroneocistostomia com tunelizagdo submucosa,
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observando-se melhora pos-operatoria da pielectasia, porém com incontinéncia residual. O
caso em questdo destaca a importancia do diagnostico multimodal e do acompanhamento pés-
cirargico em pacientes com anomalias urogenitais complexas.

Palavras-chave: incontinéncia urinaria; canina; ureteroneocistotomia; diagndstico.

URETER ECTOPICO EXTRAMURAL EN UNA GOLDEN RETRIEVER HEMBRA:
REPORTE DE CASO

RESUMEN

El uréter ectopico es una anomalia congénita que se caracteriza por la ubicacién del segmento
terminal de uno o ambos uréteres distal al trigono de la vejiga urinaria (UB). Los uréteres
ectdpicos se pueden dividir en dos grupos: ureteres extramurales, que desvian completamente
la UB, y uréteres intramurales, que discurren a través de la submucosa de la UB para
desembocar en la uretra o la vagina. Este articulo aborda la correccion quirargica de un caso
de uréter extramural en una Golden Retriever hembra de 4 afios y 35,5 kg, tratada en un
hospital veterinario privado en Belém, Para. El animal fue derivado a consulta clinica
quirdrgica debido a una queja de incontinencia urinaria. Se solicitaron pruebas de laboratorio,
incluyendo hemograma completo, perfil bioquimico, analisis de orina y cociente
proteina/creatinina urinaria (UPC), ademas de estudios de imagen como urografia contrastada
y ecografia abdominal. Las pruebas diagnosticaron un uréter ectépico extramural con posible
drenaje uretral, asi como cistitis, pielectasia e hidrouréter. Con base en el diagndstico, se
realizd una ureteroneocistostomia con tunelizacion submucosa, observandose una mejoria
postoperatoria de la pielectasia, aunque con incontinencia residual. Este caso resalta la
importancia del diagnéstico multimodal y el seguimiento postoperatorio en pacientes con
anomalias urogenitales complejas.

Palabras clave: incontinencia urinaria; canino; ureteroneocistostomia; diagnostico.
INTRODUCTION

Ectopic ureter (EU) is a congenital abnormality characterized by the anomalous location
of the terminal segment of one or both ureters, situated distally to the vesical trigone of the
urinary bladder (1). In anomalous development of the lower urinary tract, the ectopic ureter
may empty into sites such as the vagina, bladder neck, vas deferens, and urethra (1). This
condition may be caused by failure of the ureter to migrate to its usual location or by the more
cranial origin of the ureteral bud, which may be incorporated into the urogenital sinus (2).

The most common location for ectopic ureters to terminate is the urethra, although
terminations in the uterus and vagina may occur. UEs are classified as intramural when the
ureter penetrates the urinary bladder wall in a normal anatomical position, but a portion of the
ureter extends submucosally within the bladder wall before entering the urethral lumen, or
extramural when the ureter bypasses the urinary bladder to enter directly into the urethral
lumen (3). Breeds most predisposed to UE include the Golden Retriever, Labrador Retriever,
Siberian Husky, Newfoundland, and English Bulldog (4).

The main clinical sign related to ectopic ureter is urinary incontinence, due to the fact
that the ureter empties directly into the urethra or due to dysfunction of the internal or external
ureteral sphincters (1, 5). UE is a disease that can be diagnosed early and is more frequent in
young female dogs, while in males the diagnosis is usually later (6). However, UEs should be
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considered as a differential diagnosis in any dog with urinary incontinence, especially when
the history is unknown (4).

Recommended diagnostic methods include ultrasound and radiography, although
excretory urography is more indicated in cases where visualization is difficult on simple
radiographic examinations, as it allows a more detailed evaluation of the ureters and the
ureterovesical junction (7).

The correction for extraluminal ectopic ureters and to repair damaged ureters close to
the bladder is ureteroneocystostomy. According to (3), the ureter is resected or debrided and
then reimplanted into the lumen of the urinary bladder.

The present study aims to report a case of extramural ectopic ureter in a four-year-old
Golden Retriever dog that underwent surgical correction. In addition, we seek to explore
aspects of the anatomy of the ureter, the pathophysiology of ureteral ectopy, diagnosis, and
available surgical approaches.

CASE DESCRIPTION

A spayed female Golden Retriever, four years old and weighing 35.5 kg, was seen at a
private veterinary hospital in Belém, Para, on August 28, 2024, by the surgical clinic team,
with a complaint of urinary incontinence since the postoperative period of the last surgery to
correct a right ectopic ureter, performed in February 2023. In addition, recurrent cystitis was
observed, with the presence of blood and clots in the urine.

As routine complementary exams, complete blood count, renal and hepatic biochemical
profile, cystocentesis for urinalysis and urinary protein/creatinine ratio (UCPR), urine culture
and antibiogram, electrocardiogram and echocardiogram, abdominal radiography with and
without contrast, and abdominal ultrasound were performed.

In the blood count, alterations such as neutrophilia and eosinophilia were found. In the
biochemical profile, a slight increase in urea (63.5 mg/dL) and ionic calcium (6.2 mg/dL) was
observed, while the other enzymes remained within the reference values for the species.

Urine analysis revealed the presence of significant amounts of leukocytes, as well as the
occurrence of triple phosphate crystals and traces of protein. The UCRP indicated borderline
proteinuria, considering the reference values for dogs. In addition, urine culture analysis
identified the presence of the microorganism Proteus mirabilis, with sensitivity to some
antibiotics, such as cephalexin, according to the antibiogram. The electrocardiogram revealed
no changes, however, the echocardiogram showed slight pulmonary valve insufficiency,
without hemodynamic repercussions.

Abdominal radiography (Figure 1) revealed bilateral dilation of the renal pelvis, as well
as dilation of the ureters with a tortuous course in both organs. Furthermore, images
suggestive of insertion of the left ureter caudal to the bladder trigone were observed, which
may indicate an ectopic ureter with insertion in the urethra or vagina. Ultrasound revealed
significant changes in the urinary bladder, kidneys, ureters and spleen, with findings
suggestive of cystitis (Figure 2), chronic nephropathy, pyelectasis, bilateral hydroureter,
ectopic ureter and splenomegaly. The other organs evaluated, such as the stomach, liver,
gallbladder, small intestine and colon, were within normal limits.

The patient was catheterized at the beginning of the surgical procedure using Foley No.
10. Previous antisepsis was performed with 2% chlorhexidine disinfectant, followed by the
application of 0.5% chlorhexidine alcohol. Definitive antisepsis was performed with
chlorhexidine alcohol. The surgical field was fixed with self-adhesive adhesive cloth and six
Backhaus clamps. Laparotomy was performed in the retroumbilical ventral midline and the
tegumentary incision was made with a No. 21 scalpel blade, followed by divulsion of the
subcutaneous tissue with Metzembaum scissors.
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Figure 1. Ventrodorsal projection radiograph of excretory urography. A. at 25 minutes,
showing bilateral dilation of ureters (arrows). B. Left lateral projection radiograph
of excretory urography at 25 minutes, showing possible left ureteral insertion of the
urinary bladder (vu) in the proximal urethra (arrow).

urinary bladder N

Figure 2. Abdominal ultrasound in a Golden Retriever dog. A. Ultrasound demonstrating
spacing of the urinary bladder mucosa, suggesting cystitis. B. Ultrasound image
suggestive of extramural left ureter. C, D. Left and right kidneys with dilation of
the renal pelvis (pyelectasis). E, F. Right (1.41 cm) and left (1.60 cm) ureter with
dilation, suggestive of hydroureter.

The linea alba was exposed, and the musculature was incised in a thrust with a No. 11
scalpel blade. The urinary bladder was identified, isolated, and exposed, and the ureters were
inspected. The right ureter had a prevesical bifurcation (Figure 3A), with one branch directed
to the urinary bladder and the other to the retroabdominal region.
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Figure 3. Transoperative image of a Golden Retriever dog. A. Adhesion (*) and bifurcation
of the right ureter (arrow) can be observed. B. Left ureter (*) with urethral catheter
(uc), urinary bladder (ub), left ureter towards the proximal urethra (arrow). C.
Ureter (u) fixed in the new bladder orifice (ub) with a separate simple suture pattern

(arrow).

The urinary bladder was sutured with absorbable monofilament suture poliglecaprone
25® 2-0 in a simple continuous pattern, followed by continuous Cushing suture. Myorrhaphy
was performed with poliglecaprone 25® No. 0 in a simple continuous pattern on the muscle
fascia. The subcutaneous space was reduced by means of zigzag suture using poliglecaprone
25° No. 0. Dermorrhaphy was performed in an intradermal pattern with poliglecaprone 25®
cuticular 3-0.

After completion of the procedure, a new catheterization with a Foley catheter No.10
was performed during the hospitalization period. The urethral catheter was kept in place for
12 hours and then removed in order to evaluate the dog's spontaneous urination. The patient
remained hospitalized for 24 hours and was discharged after presenting stable clinical
parameters and satisfactory evaluation by the responsible surgical team. During the 24 hours
of hospitalization, the patient received methadone 0.2 mg/kg TID, ketamine 0.5 mg/kg BID,
dipyrone 25 mg/kg BID, dexamethasone 0.15 mg/kg SID, ondansetron 0.5 mg/kg TID and
cefazolin 25 mg/kg BID. Proteus mirabilis infection was treated with cephalexin 30 mg/kg
BID for 7 days postoperatively.

In the immediate postoperative period, an abdominal ultrasound was performed
focusing on the urinary tract, which showed reactive mesentery due to the surgical procedure
and bilateral pyelectasis. Eight days after the intervention, the patient had residual urinary
incontinence. Therefore, a new ultrasound was performed, demonstrating satisfactory
evolution in the left ureter and preservation of the right ureter, in addition to improvement in
pyelectasis. When the animal was returned for treatment to remove the surgical stitches, it did
not present urinary incontinence, as reported by the owners and observed in the outpatient
clinic, and was therefore discharged from surgery.
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RESULTS AND DISCUSSION

According to (6), the Golden Retriever breed is among the most common breeds that
presented UE, in addition to having occurred more frequently in females compared to males,
such data converge with the findings of the current study. Studies recommend genetic
investigation of UE in Brazil, in order to establish profiles of probable carriers and contribute
to early diagnosis (8).

As evidenced in the literature and corroborated by the present study, urinary
incontinence and bacterial infection are relevant clinical signs for diagnostic investigation (1,
9). In addition, alterations such as pyelectasis and hydroureter are also frequently reported in
the literature (8, 10). However, such findings are not sufficient for diagnostic confirmation,
requiring additional tests, such as radiography and ultrasound (11, 12).

As observed by (8), ultrasonography has been shown to be the most effective
noninvasive method for diagnosing UE. However, the present study emphasizes the
importance of excretory urography in surgical planning, especially in complex cases.

The surgical technique used was ureteroneocystostomy with submucosal tunneling and
reimplantation of the left ureter, according to the principles described by (3). A 3:1 ratio
between tunnel length and ostium diameter was prioritized to reduce the risk of fibrosis. In the
postoperative period, persistent pyelectasis, evidenced by ultrasound, suggests the possibility
of anastomotic stenosis or resistance to urinary flow, a complication described in 20-30% of
cases (11). (6) highlight that, although surgical correction of ectopic ureter has a favorable
prognosis, the rate of postoperative complications is considerable. In the case in question,
urinary incontinence persisted, although less frequently, while pyelectasis improved.

Post-surgical urinary incontinence is often associated with concomitant urethral
sphincter anomalies (3), reinforcing the need for adjuvant therapies, such as pharmacological
treatment with phenylpropanolamine or, in refractory cases, surgical revision. Studies show
that up to 40% of dogs with UE may require ongoing medical management (4), highlighting
the importance of long-term follow-up.

Furthermore, the post-surgical evolution of UE may vary depending on the presence of
concomitant urinary anomalies, such as bladder hypoplasia and sphincter dysfunction, which
may compromise the success of isolated surgical correction (1). The combination of early
diagnosis and a multimodal therapeutic approach, including surgical and pharmacological
interventions, may increase the chances of functional recovery of urination (13). Therefore,
strict clinical follow-up is recommended, with periodic assessments through imaging exams
and urodynamic tests to monitor vesicoureteral function and therapeutic adjustments as
necessary.

Thus, ectopic ureters constitute a congenital anomaly of hereditary origin, whose
multimodal diagnosis is essential to determine the best therapeutic approach, often involving
surgical intervention. In the reported case, the suspicion of extramural ureteral ectopia was
based on the clinical picture of urinary incontinence, and was confirmed by imaging tests,
with emphasis on the association between ultrasonography and excretory urography, which
are fundamental for adequate surgical planning.

CONCLUSION

This case illustrates the complexity of managing extramural ectopic ureter in dogs,
especially when associated with anatomical variations and infectious comorbidities. Despite
advances in imaging and surgical techniques, challenges persist. The diagnosis and treatment
of extramural ectopic ureter require an integrated approach, combining advanced imaging
tests and meticulous surgical procedures. In addition, it highlights the importance of
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ultrasonography associated with excretory urography for accurate diagnosis and more
efficient surgical planning. Therefore, early identification, use of appropriate diagnostic
techniques and individualized management are essential to improve the quality of life of
patients affected by this condition.
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