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Abstract

Objective: To describe the signalment, treatment, complications, and outcomes

of cats treated surgically for ectopic ureters.

Study design: Retrospective, multi-institutional study.

Animals: Twelve client-owned cats.

Methods: Medical records of cats diagnosed with unilateral or bilateral ectopic

ureters were reviewed and analyzed. Data reported included signalment, clinical

signs, diagnostics, open celiotomy, or cystoscopic surgical interventions, and

outcomes.

Results: Seven of the 12 cats in the study population were female or

female spayed and the median age at time of presentation was 4 years,

with an interquartile range (IQR) of 6 months–14 years. Presurgical

diagnostic imaging diagnosed ectopic ureters by abdominal ultrasound

(8/10), contrast enhanced computed tomography (3/3), fluoroscopic

urography (3/4), or cystoscopy (6/7). Eight of 12 cats had extramural

ectopic ureters and six cats were affected bilaterally. Eight affected cats

underwent ureteroneocystostomy, one cat underwent neoureterostomy,

two cats underwent cystoscopic laser ablation, and one cat underwent

nephroureterostomy. Immediate postoperative complications occurred in

three cats; one cat required additional surgical intervention. Short-term

complications occurred in three cats, and long-term complications in

two cats. All cats that underwent surgical or cystoscopic intervention

had improvement of their urinary incontinence scores, with complete

resolution in 11 cats.

Abbreviations: CLA, cystoscopic laser ablation; CT, computed tomography; IQR, interquartile range; NU, neoureterostomy;
UNC, ureteroneocystostomy; UTI, urinary tract infection.
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Conclusion: Surgical correction of ectopic ureters in cats is associated with

good long-term outcomes. Ectopic ureters in cats are commonly extramural

and bilateral. Postoperative outcomes were acceptable and there were few

postoperative complications, with varying forms of surgical correction.

Clinical significance: Ectopic ureters in cats are rare but urinary inconti-

nence can be corrected or improved successfully with surgery.

1 | INTRODUCTION

Ureteral ectopia is defined as a congenital condition in
which one or both ureters terminate outside of the
bladder.1 Concurrent congenital defects reported in
canine and feline populations with ureteral ectopia
include cystic hypoplasia, renal hypoplasia, hydrone-
phrosis, hydroureter,2 or rarely, a duplex renal system.3

Dogs with ectopic ureters present most commonly
for urinary incontinence.4 Urinary tract infection has
been reported in up to 73% of affected dogs, which may
further contribute to clinical signs of malurination.5

Ureteral ectopia can be classified as extramural, which
are ureters that bypass the bladder completely, or
intramural, which are those that pass through the sub-
mucosal layer of the bladder wall and open distally
along the genitourinary tract.6

The presence of ectopic ureters is considered to be
uncommon in dogs, and exceptionally uncommon in
cats.7–9 Based on the information extrapolated from
case reports, affected feline populations do not seem to
have a sex predilection, tend to have extramural
ectopic ureters, and have a higher incidence of bilateral
ectopia.2,9 In contrast, dogs with ectopic ureters are
20 times more likely to be female and canine ectopic
ureters are more likely to be intramural, and are more
commonly unilateral.9,10

Diagnosis of ectopic ureters can be performed via
abdominal ultrasound, contrast enhanced computed
tomography (CT), fluoroscopic excretory urethrography,
and/or retrograde ureteropyelography, with cystourethro-
scopy or surgery considered to be the gold standard.3,11–13

Surgical management is often pursued shortly after a
diagnosis is made to reduce the incidence of inconti-
nence, urine stasis, ureteral obstruction, or ascending uri-
nary tract infection. Correction of ectopic ureters in dogs
has been performed by neoureterostomy (NU), uretero-
neocystostomy (UNC), or nephrouretectomy, or using
cystoscopic laser ablation (CLA).14–17

The objective of this report is to further character-
ize the demographics, clinical signs, surgical treatment,
and clinical outcomes of ectopic ureters in cats. We
hypothesize that cats have variable urinary signs such

as incontinence, hematuria, or stranguria related to
ectopic ureters but demonstrate improved continence
following surgery.

2 | MATERIALS AND METHODS

2.1 | Case selection

Medical record databases of seven veterinary institutions
were reviewed for records of cats that underwent open surgi-
cal or cystoscopic correction of ectopic ureters between 2007
and 2020. Searches were performed for the procedures
described (ureteroneocystotomy, neoureterotomy, CLA). The
diagnosis of ureteral ectopia was based on diagnostic imaging
studies and intraoperative (surgical or cystoscopic) findings.
Intraoperative findings, correction, complications, and surgi-
cal times were recorded. Animals were included in the study
based on the following criteria: feline species, confirmation
of unilateral or bilateral ectopic ureter(s), and attempted sur-
gical correction of ectopic ureter(s). Animals were excluded
from the study based on the following criteria: insufficient
medical records (defined as no physical examination or sur-
gery report), and less than 14 days of follow up.

2.2 | Medical records review

Information was collected regarding each cat's signalment,
presenting complaint, physical examination findings, diag-
nostics, surgical intervention, outcome, and postoperative
follow up. The category of ectopic ureter (extramural or
intramural) was based on both presurgical diagnostic imag-
ing and intraoperative clinical findings from the surgery
report. Clinical summaries from each cat were compiled
and analyzed.

2.3 | Incontinence scoring system

Severity of incontinence was defined on a scale of 0–4,
adapted from a previously published incontinence scor-
ing system (Table 1).18 Scores were assigned to each cat
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retrospectively based on history of clinical signs provided
by owners.

2.4 | Surgical classification

The choice of surgical procedure performed was made by
the attending veterinarian. Ureteroneocystostomy was
performed by a stab incision into the bladder wall, spatulat-
ing the ureter, and suturing the ureter to the bladder
mucosa via circumferential simple interrupted sutures with
6–0 polydiaxonone. This is also termed the Leadbetter–
Politano technique.19 Neoureterostomy was performed via a
ventral cystotomy, making an incision into the lumen of
the intramural portion of the ureter proximal to the trigone,
and suturing the ureteral mucosa to the bladder mucosa.1

Both UNC and NU procedures were performed under the
guidance of an operating microscope or magnified loupes
that provided 2–22� magnification. All surgeries were per-
formed by boarded veterinary surgeons with various levels
of experience in microsurgery. Cystoscopic laser ablation
was performed via transurethral cystoscopy (female cat) or
the percutaneous cystoscopic approach (male cat) with a
rigid 2.7 mm integrated cystoscope (Storz, Tuttlingen,
Germany). Following catheterization of the ureteral ostium
with a 3.5 Fr open ended ureteral catheter, a diode laser
with a 200 μ laser fiber (Convergent Laser Technologies,
California) was used to ablate tissue that forms the medial
aspect of the ectopic ureteral wall so that a new ureteral
opening could be positioned at the neck of the bladder.13,20

Complications reported during surgery were reviewed and
graded based on the classification of intraoperative
(CLASSIC) criteria (Table 2).21 Additional required proce-
dures were also reported.

2.5 | Postoperative outcomes

Reported postoperative complications were reviewed and
graded based on the Accordion severity classification of
postoperative complications (Table 3).22 Postoperative
complications were classified into immediate postoperative

TABLE 1 Urinary incontinence scoring system.

Score Incontinence level

0 Cat always continent

1 Cat urine soils where the cat has been sleeping
more than 50% of the time; the cat does not dribble
urine, or have a wet perineal area when awake

2 Cat urine soils where it has been sleeping more
than 50% of the time, dribbles urine; or has a wet
perineal area when awake up to 25% of the time

3 Poorly continent; cat urine soils where it has been
sleeping more than 50% of the time and has a wet
perineal area 25 to 75% of the time

4 Cat is never continent, dribbles urine when awake
and when sleeping, constantly has a wet perineal
area, and leaves urine when rising from a sitting to
standing position

Source: Modified from Bennett et al.18

TABLE 2 Classification of intraoperative complications

(CLASSIC) criteria.

Grade Definition

0 No deviation from ideal operative course

I Any deviation from ideal operative course

Without the need for additional treatment or
intervention

II Any deviation from ideal operative course

With the need for any additional treatment or
intervention

Not life threatening and not leading to
permanent disability

III Any deviation from ideal operative course

With the need for any additional treatment or
intervention

Life threatening and/or leading to permanent
disability

IV Any deviation from ideal operative course

With death of the patient

Source: Modified from Rosenthal et al.21

TABLE 3 The accordion severity classification of postoperative

complications: contracted classification.

Level Definition

1 Mild complication: Requires only minor invasive
procedures that can be performed at bedside such
as insertion of intravenous lines, urinary catheters,
nasogastric tubes, and drainage of wound
infections. Physiotherapy and the following drugs
are allowed: antiemetics, antipyretics, analgesics,
diuretics, and electrolytes

2 Moderate complication: Requires pharmacologic
treatment with drugs other than those allowed for
minor complications (e.g. antibiotics); blood
transfusions and total parenteral nutrition are also
included

3 Severe complication: All complications requiring
endoscopic or interventional radiologic procedures
or reoperation as well as complications resulting in
failure of one or more organ systems

4 Death: Postoperative death

Source: Modified from Strasberg et al.22
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complications (prior to discharge), short-term complica-
tions (less than 2 weeks after discharge), and long-term
(greater than 2 weeks after discharge).

To gain follow-up information, if less than 6 months
of data were obtainable by the medical record, owners or
referring veterinarians were contacted by phone directly.
Information collected included renal functional indices
(BUN, creatinine, USG, urinalysis) and evidence of
incontinence, malurination, repeated urinary tract infec-
tions. Severity of incontinence was based on history
provided by owners and assigned a number based on the
urinary incontinence scale (Table 1).18

3 | RESULTS

3.1 | Animals

A total of 12 medical records met the inclusion crite-
rion and were evaluated. The median age was 4 years,
interquartile range (IQR) 6 months to 14 years. The
median body weight was 3.92 kilograms (IQR 2.44 to
6.7 kilograms). Nine of the 12 cats were classified as
domestic short haired cats with the remainder being
one each of Scottish fold, Persian, and Himalayan. Five
of the 12 cats were castrated males, one cat was an
intact female, and six were spayed females. Eight of the
affected cats presented for urinary incontinence since
birth or adoption, four of the cats had an onset of
urinary incontinence after 8 months to 9 years of age.

All cats had a urinary incontinence score greater than
1 (median 2.5). Physical exam findings of the affected
population revealed urine scalding along the perineum
or back legs (n = 6), self-mutilation to the affected area
with hemorrhage noted (2), hematuria (2), and phimo-
sis (1). Five of the cats had normal physical examina-
tions with no history of genitourinary abnormalities.
One cat was previously diagnosed with a unilateral
ectopic ureter, associated hydroureter, and hydrone-
phrosis, and underwent a nephroureterectomy prior to
presentation (Table 4).

3.2 | Preoperative diagnostics

A complete blood count was performed in each case. Nine
of the 12 cats had no abnormalities. One cat was noted to
have 93 000 platelets/dL (reference range 175 000–500 000
platelets/dL) with excessive clumping, one cat had excessive
platelet clumping with a low number of toxic neutrophils,
and one cat had a hemoglobin of 9.6 g/dL (reference range
10.9–15.7 g/dL). Serum chemistry was performed in each
case. Six of the 12 cats had no abnormalities. Abnormalities
in serum chemistry for the remaining cats included
the following: phosphorus of 2.3 mg/dL (reference range
2.5–7.5 mg/dL) and total calcium of 10.9 mg/dL (reference
range 8–10.5 mg/dL) in cat one; elevated SDMA in two cats
(17, 19 μg/dL (reference range 0–14 μg/dL)); alkaline
phosphatase of 88 U/L (reference range 12–65 U/L) in cat
10; and blood urea nitrogen of 43.4 mg/dL (reference range

TABLE 4 Presentation and diagnosis.

Cat Sex

Age at
presentation
(years)

Incontinence
score (0–4) Other clinical signs/diagnoses

Affected
ureter

Termination of
ureter

1 FS 6 2 Hematuria and (UTI) L Extramural

2 FS 5 1 Perivulvar pruritis and UTI R Extramural

3 FS 0.83 3 Perivulvar pruritis and hemorrhage
with UTI

B Intramural and
extramural

4 FI 0.5 3 Perivulvar dermatitis and UTI R Extramural

5 MN 1 3 Preputial dermatitis and phimosis R Intramural

6 FS 14 2 Hematuria and pollakiuria R Intramural

7 MN 1 3 Hematuria and UTI L Intramural

8 MN 8 2 Hematuria B Extramural

9 MN 4 4 Hematuria B Extramural

10 FS 5 4 Urine scald on pelvic limbs and
hematuria

B Extramural

11 FS 1 1 Hematuria, azotemia, and UTI B Extramural

12 FS 2 2 Urine scald B Extramural

Abbreviations: B, bilateral; FS, female spayed; L, left; MN, male neutered; R, right; UTI, urinary tract infection.
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4–33 mg/dL), creatinine of 6.3 mg/dL (0.8–1.6 mg/dL),
phosphorous of 6.3 mg/dL, total protein of 5.2 g/dL
(reference range 5.9–8.2 g/dL) in cat 11.

Urinalysis was performed in all 12 cats and showed
a low specific gravity in six cats ranging from 1.016–
1.033 (median 1.030) (reference range 1.035–1.060). The
remainder of the cats had a normal specific gravity.
All cats had a normal urine pH (between 5.0–8.5).
Urine culture was performed in all cases and was posi-
tive in four cats. Organisms grown from urine cultures
included Enterococcus faecalis, Escherchia coli, and Pro-
teus mirabilis. Eight of the 12 cats had a negative urine
culture. Urinalysis showed protein in five cases, red
blood cells in seven cases, and leukocytes in two cases.
Two cats had a negative urine culture but the presence
of bacteria was noted on urine sediment. To treat uri-
nary incontinence, two of the cats were treated with oral
phenylpropanolamine (dose 1.5 milligrams per kilogram
2–3 times daily) for approximately 2 weeks but improve-
ment of clinical incontinence was not observed.

Ten of the affected cats underwent abdominal ultra-
sound, which was diagnostic for ureteral ectopia in eight
cases. Findings other than ureteral ectopia on abdominal
ultrasound included hydroureter and hydronephrosis in
six cats and bilateral hydronephrosis with sediment
in the renal pelvis bilaterally in one cat. Other ultrasono-
graphic abnormalities included the following: irregular
renal papilla and echogenic debris within the bladder,
ureteritis with periureteral steatitis, a severe distal ureter-
ocele with double vena cavae noted and a right retrocaval
ureter, mild and diffuse cholecystopathy with jejunal
lymphadenopathy and pancreatic nodules, hemorrhage
on the remnants of the renal crests noted within the
dilated calyces of the right kidney, and a hypoplastic/
dysplastic left kidney with hydroureter with dilation and
tortuosity of the right ureter. Contrast enhanced com-
puted tomography was performed in three of the 12 cases,
which was diagnostic for one intramural ectopic ureter
and two extramural ectopic ureters. Fluoroscopic uro-
graphy was performed via the retrograde introduction of
high osmolar iodine into the bladder via a urinary cath-
eter. Contrast urography was diagnostic in three cats for
one concurrent intramural/extramural ectopic ureter,
one extramural ureter, and bilateral extramural ectopic
ureters; the urogram was reported to be normal in one
cat. Two of the cats were female and the catheter was
introduced retrograde through the urethra; percutane-
ous antegrade cystoscopy was performed in the remain-
ing cat that was male. Cystoscopy was performed in
seven cases. Ureteral openings were not visualized in
one case. Cystoscopy identified an intramural ectopic
ureter in two cats, an extramural ectopic ureter in two

cats, and both intramural and extramural ectopic ureter
in one cat.

All cats included had at least one ureter that termi-
nated in the urethra. Eight of the 12 cats had extramural
ectopic ureters. One cat had both an intramural and
extramural ureter, and three cats had intramural ectopic
ureters. Six of the affected cats had bilateral ectopic ure-
ters, four cats were only affected on the left side, and two
cats were affected on the right side. A final diagnosis of
location and lateralization of ectopic ureters was made
via intraoperative or cystoscopic visualization (Table 4).

3.3 | Surgical findings

Surgical correction was performed in 12 of the affected cats;
eight underwent UNC, two cats underwent CLA, one cat
underwent a NU, and one cat had a nephroureterectomy.

No major intraoperative complications were reported
for the 12 cats that underwent surgery. One cat experi-
enced a grade II complication, consisting of intraopera-
tive hypotension, which resolved with intravenous
dopamine (5 μg/kg/min).

3.4 | Postoperative findings

Follow up time for all cats was a median of 340 days (IQR,
2 to 1875 days). Of the eight cats that underwent UNC,
grade I complications occurred in four cats and a grade III
complication was noted in one cat (Table 5). Grade I com-
plications in the UNC group included transient but progres-
sive urinary incontinence, progressive hydronephrosis and
hydroureter (1–2 mm), and pyelectasia and hydroureter.
Other grade I complications in the UNC group resolved
with active surveillance and oral medications following dis-
charge (see below) within the 2 week postoperative period.
The grade III complication noted in the UNC group
occurred in one cat approximately 24 h postoperatively.
The cat was diagnosed with uroabdomen requiring explor-
atory laparotomy, which revealed a small defect of the
UNC site, which was surgically repaired, and a 3.5 French
transurethral-ureteral catheter was placed (MILA Interna-
tional Inc., Kentucky, USA).

Of the two cats that underwent CLA and one that
underwent nephroureterectomy, no immediate postoper-
ative complications were noted. The one cat that under-
went NU experienced urethral spasms postoperatively, a
grade I complication.

Urethral spasming was treated with acepromazine
(0.03 mg/kg intravenously) and resolved prior to dis-
charge (Table 5).

CORTEZ ET AL. 1023
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Medications sent home with cats included the following:
sublingual buprenorphine (dose range 0.015–0.02 mg/kg) in
eight cats, gabapentin (dose range 6–13.5 mg/kg) in three
cats, amoxicillin/clavulanic acid (dose range 13.8–18 mg/kg)
in 5 cats, prazosin (dose 1 mg/cat) in two cats, and predni-
sone (dose 0.5 mg/kg) in one cat. One cat received furose-
mide (dose 0.5 mg/kg) intravenously while in hospital to
promote urine output.

All cats had postoperative bloodwork performed prior
to their discharge (1–3 days). Postoperative blood work in
the UNC group showed resolution of preoperative
azotemia in one cat, and improvement without complete
resolution of azotemia in one cat (BUN 43.4 mg/dL and
creatinine 6.3 mg/dL preoperatively, BUN 20.5 mg/dL and
creatinine 5.0 mg/dL postoperatively). One cat, which was
treated with UNC, was not azotemic preoperatively (creati-
nine 1.6 mg/dL, BUN 30 mg/dL) but developed azotemia
with creatinine values of 2 mg/dL and BUN 46 mg/dL on
day 2 postoperatively and BUN 36 mg/dL and creatinine
2.4 mg/dL on day 4 postoperatively. No azotemia devel-
oped in the NU or CLA groups.

Short-term complications were noted in three cats,
which included hematuria and stranguria in one cat from
the CLA group, stranguria in two of the cats in the UNC
group, and persistent but improved (incontinence score

of 3 to 1) urinary incontinence in the CLA group. Nine
cats were not reported to have complications within the
2 week postoperative window.

Long-term complications after surgery were reported
in three of the cats in the UNC group, including urinary
tract infections in two cats (grade I), and two episodes of
urethral obstruction secondary to presumed feline lower
urinary tract disease approximately 1 year postoperatively
in one cat. Long-term complications noted in the CLA
group included recurrent rectal prolapses in one cat sec-
ondary to persistent stranguria (grade III). This cat had a
complicated medical history, which included a wedge pre-
putioplasty as a treatment for ulcerated preputial swelling,
which was performed prior to the diagnosis of the ectopic
ureter. Following the wedge preputioplasty and CLA, the
patient developed severe, recurrent rectal prolapse, pre-
sumed secondary to stranguria. The rectal prolapse was
corrected via colopexy. A colonic stricture was later noted
in the same cat and corrected via balloon dilation.

All cats that underwent surgical or cystoscopic correc-
tion of ureteral ectopia in this study were reported to have
less than or equal to 1 urinary continence at the date of last
follow up. The median preoperative incontinence score of
2.5 improved to a median incontinence score of 0 postopera-
tively. Eleven cats had a urinary incontinence score of 0 and

TABLE 5 Surgery and outcome.

Cat Surgery performed

Immediate postoperative
complications and level
(Accordion severity)

Postoperative
urinary
incontinence score Other complications

1 Ureteroneocystostomy None: 0 0 None

2 Nephroureterectomy None: 0 0 None

3 Ureteroneocystostomy-bilateral Progressive urinary
incontinence: 1

0 None

4 Ureteroneocystostomy None: 0 0 Occasional stranguria

5 Laser ablation None: 0 0 None

6 Laser ablation None: 0 1 None

7 Neoureterostomy Urethral spasm: 1 lost to follow up N/A

8 Ureteroneocystostomy-bilateral Progressive hydronephrosis
and hydroureter: 1

0 Two episodes of urethral
obstruction, recurrent
rectal prolapses and
stricture

9 Ureteroneocystostomy—bilateral Static pyelectasia and
hydroureter: 1

0

10 Ureteroneocystostomy—bilateral None: 0 0 One urinary tract
infection

11 Ureteroneocystostomy—bilateral None: 0 0 One urinary tract
infection

12 Ureteroneocystostomy—bilateral Uroabdomen secondary to
defect in
ureteroneocystostomy site: 3

0

1024 CORTEZ ET AL.
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one cat had a score of 1. Eleven of the 12 cats were reported
to be alive based on the last communication follow up. One
cat was lost to follow up less than 2 weeks postoperatively
but maintained no complications in the short term.

4 | DISCUSSION

Reporting of ectopic ureter appears to be uncommon in
cats. This report describes the signalment, treatment,
complications, and outcomes of 12 cats diagnosed and
treated for ectopic ureter. Affected cats in this cohort
presented with urinary incontinence and hematuria, stran-
guria, or local urine scalding and dermatitis. Initial diag-
nostics indicate that a high percentage of cats had urinary
tract infections (33%), and some cats were azotemic at the
time of presentation (16%). Several forms of diagnostic
imaging were employed, including abdominal ultrasound,
fluoroscopic excretory urethrography or retrograde ureter-
opyelogram, contrast enhanced computed tomography,
cystoscopic evaluation, or intraoperative visualization. Sur-
gical correction included UNC, NU, CLA, or nephroure-
terectomy We accepted our hypothesis in that resolution
or improvement of urinary incontinence was observed in
all cases and major intraoperative or postoperative compli-
cations appeared to be uncommon.

The most common presenting complaint for a dog or
cat with ectopic ureter(s) is urinary incontinence, which
may be exacerbated by concurrent urogenital anomalies
or conditions that arise secondary to abnormal urogenital
anatomy or function, such as urinary tract infections.13,15

The incidence of ectopic ureters in dogs is estimated to be
less than 0.05%, with female dogs overrepresented rang-
ing from 8:1 to 25:1 ratios in comparison with the male
population according to varying retrospective studies.23,24

The majority of dogs with ectopic ureters have unilateral
disease and they are most commonly intramural.5 This
disease is less commonly reported in cats as there have been
fewer than 25 published case reports of ureteral ectopia in
cats. Our study here included medical records search of
seven separate institutions over a 20-year period and was
only able to identify 12 cases. Due to its rare frequency,
characterizing breed and sex predispositions is difficult.
However, data extrapolated from published cases and our
report here suggest that cats are more likely to present for
surgical correction if they have bilateral ureteral ectopia and
cats tend to have extramural terminations of the affected
ureters.2,9,25,26 The diagnosis may be more readily made in
cases of bilateral disease due to a more severe clinical pre-
sentation, as cats with bilateral disease had higher urinary
incontinence scores (Table 4).

It may also be more difficult for clinicians to make a
diagnosis of ectopic ureters in cats, which may account for

the rare reporting. Cats may have more subtle clinical signs
of urinary incontinence and are more fastidious in groom-
ing efforts when compared to dogs. Dysfunction of the
urinary tract may often be attributed to feline idiopathic
cystitis (FIC) without additional investigation. In general,
both affected feline and canine populations with ectopic
ureters can exhibit clinical signs other than urinary inconti-
nence, such as stranguria, hematuria, urinary obstruction,
or they may even be asymptomatic. Ectopic ureters have
been diagnosed in middle-aged animals incidentally while
investigating elevated kidney values or hydronephrosis.
It is therefore likely that the true incidence of ectopic
ureters in both feline and canine populations is higher than
current literature indicates.13,25

Each of the cats in this retrospective study were pre-
sented for chronic urinary incontinence and several had
chronic urinary tract infections with urine scalding. The
affected cats were treated for their urinary tract infections
and treated medically for incontinence, but a lack of
resolution of clinical signs warranted further testing.

Diagnostic success in this case series was generally
similar to the reported rate of successful identification of
ectopic ureter in dogs. Abdominal ultrasound was diag-
nostic in 80% of cats with ectopic ureter despite the small
size of feline anatomy and superimposition of tissues.
Abdominal ultrasonography has a reported 91% accuracy
rate and close agreement with ultrasonographic measure-
ments and postmortem measurements in dogs.11,27 However,
sonographic identification of feline ureters is potentially
lower due to the small size of feline ureters, and ultraso-
nography can be based heavily on operator experience.
Abdominal ultrasound is therefore often practiced as a
first-line diagnostic when investigating urinary inconti-
nence in both cats and dogs but is occasionally followed
by additional diagnostic imaging.13

The use of computed tomography (CT) in diagnostic
work up of ectopic ureters could be considered due to dis-
parities in differentiating between extramural and intra-
mural locations of ectopic ureters with ultrasound, as CT
eliminates superimposition of tissues via thin slices of
high-definition images.6,13 Computed tomography was
diagnostic in 100% of cats in this population and fluoro-
scopic excretory urography or retrograde ureteropyelo-
gram detected ureteral ectopia in 75% of cases, or three
out of four cats.

Cystoscopy identified ureteral openings in six out of
seven cats in this study, or 85%. The feline urethra poses a
challenge for visualization due to its small diameter. A
transurethral approach is often feasible in female cats but
is particularly challenging in males due to the small ure-
thral diameter. The approach to the male cat's urinary
tract can therefore be carried out via cystoscopy following
perineal urethrostomy, a prepubic percutaneous approach,
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or a surgical antegrade access.28,29 In this study, male cats
were evaluated via a small (�5–10 mm) celiotomy
approach to the urinary bladder to allow for cystoscope
passage and infusion of iodine contrast under fluoroscopic
guidance, as indicated. These techniques in cats are con-
sidered to be a means for assessment of cystitis, hematuria,
incontinence, trauma, and urethral calculi in the cat and
could be applied to visualize ureteral terminations.28

Although this study maintained a small sample size, it
appears that abdominal ultrasound, fluoroscopic urogra-
phy, CT, cystoscopy, or a combination of these modalities
were effective diagnostic methods for identifying feline
ectopic ureters.

Surgical correction of ectopic ureters may vary based on
the location of the ureter as well as clinician comfort and
experience. As mentioned previously, the small diameter
(�0.4 mm) and wall thickness of a normal ureter in cats
poses unique challenges to the veterinary surgeon. Ureteral
surgery in cats, including UNC and NU procedures, is most
often performed using an operating microscope that pro-
vides 2 - 22� magnification to allow for appropriate apposi-
tion of mucosa, often using 6–0 diameter suture. The
specialized equipment and advanced skill required for
ureteral surgery in the cat makes it technically difficult.
Similarly, CLA requires advanced equipment and expertise
associated with the use of cystoscopy and a surgical laser.
This report is the first to describe CLA in cats to the authors'
knowledge; it may carry challenges or complications that
have not been gleaned based on the small population
included in this study. All surgical options should be
weighed carefully based on the individual clinician's experi-
ence and skillset to treat the disease.

The sample size was too small to make any
meaningful comparisons between outcomes; however,
major complications were uncommon regardless of
technique. Intraoperative complications in this study
were rare; one cat experienced hypotension, which was
responsive to dopamine, a grade II complication according
to the CLASSIC criteria.21 The lack of intraoperative and
postoperative complications may be due to a number of
variables including a small sample size, surgeon comfort,
preoperative planning, advanced anesthetic protocols, and
individual expertise. Each of the surgeons or intervention-
alists performing these corrections are located at a veteri-
nary teaching hospital or referral hospital with advanced
experience with procedures regarding the urinary system
in both dogs and cats.

Postoperative complications were noted to be more
common. Immediately postoperatively, three cats had
Accordion grade 1 complications.22 These three cats
had urethral spasming, which was treated medically;
progressive hydroureter/hydronephrosis, which
resolved without intervention; and progressive urinary
incontinence, which also resolved without additional

treatment. One cat experienced a grade III complica-
tion developing leakage from his neoureterocystost-
omy site progressing to uroabdomen and requiring
surgical revision. Urine leakage following various
forms of ureteral surgery in 117 cats in a 2016 study
found that 7% of the population was diagnosed with a
uroabdomen postoperatively, some managed conserva-
tively and others requiring surgical treatment.19 The
frequency of leakage leading to uroabdomen in this
population appeared uncommon (n = 1 or 8.3%)
potentially due to the smaller sample size of this study
and the presurgical dilation of the ureters from the
underlying disease.

Complications noted within 2 weeks of discharge
were considered mild in most cats. Short-term complica-
tions included stranguria, hematuria, and persistent uri-
nary incontinence. Several of these clinical signs were
noted at the time of presentation but they are common
postoperative findings following urinary surgery and may
be related to irritation from introduction of a cystoscope
into the urethra or iatrogenic trauma to associated tissues
urogenital tissues.4 Fortunately, the clinical signs in each
cat resolved without treatment.

Long-term complications were uncommon and gener-
ally low in severity, as the short-term complications
resolved with appropriate supportive care. Interestingly,
the only cat that suffered a long-term grade III complica-
tion (chronic stranguria leading to rectal prolapse and
eventually stricture) became urinary continent following
surgery and did not initially present with stranguria. The
same cat also had a history of phimosis corrected with a
wedge preputioplasty, which may have contributed to his
ongoing urinary signs.

All cats were alive at the time of last follow up and
their outcomes were considered good. One cat did have
residual incontinence that improved from a score of 2 to
1 after surgery. One cat also experienced to episodes of
urethral obstruction that responded to medical manage-
ment but it is difficult to determine if this was related to
a previous the anatomic anomaly or feline lower urinary
tract disease (FLUTD).

The primary limitations of this study are similar to
inherent problems of retrospective studies on rare condi-
tions. They include selection bias and small sample size.
As cases were selected by those that underwent surgical
intervention, the study may have selected for cases with
more severe clinical signs without improvement follow-
ing medical management. Fortunately, despite poten-
tially selecting for more severe disease, improvements in
clinical signs were still observed in all cases. Due to the
small sample size, it is difficult to draw large conclusions
about incidence, clinical signs, diagnostic accuracy of
medical imaging, and comparisons of which surgical
technique is associated with the best outcome.
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The findings of this study support the view that surgi-
cal intervention for feline ectopic ureters can be associated
with an improvement of clinical signs. Major intraopera-
tive and postoperative complications were rare. This study
also supports the view that cats with ureteral ectopia
undergoing surgery are more likely to have extramural
disease and are more likely to be bilateral in nature.
This study begins to support the use of several diagnostic
imaging modalities and surgical techniques for ureteral
ectopia in cats.
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