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Abstract

Objective: To report the complications and long-term outcome of female dogs with

intramural ectopic ureter(s) (iEU) undergoing cystoscopic-guided laser ablation

(CLA) and determine the effect of post-CLA neutering on urinary continence.

Study Design: Retrospective clinical study.

Animals or Sample Population: Thirty-four client-owned dogs.

Methods: Medical records of female dogs that had iEU-CLA were reviewed.

A 10-point continence score was assigned before, immediately after, and at a

minimum of 12 months postprocedure via owner telephone contact. Neutering

status prior to and postprocedure was recorded.

Results: Continence scores increased in all dogs after CLA (p < .0001, mean

duration of follow-up: 63.9 ± 5.7 months) with an increase of the median score

from 2 (preprocedure) to 10 (postprocedure). A urethral tear occurred in 2/34

dogs immediately after the procedure, successfully managed conservatively.

Mild hematuria was present in 2/34, lasting less than 48 h. Postoperative uri-

nary tract infections were documented in 6/34 dogs. Two dogs died of urinary-

related issues at 1 and 5 months after CLA. Complete and near-complete

urinary continence (scores 9 and 10/10) was achieved in 26/32 dogs including

3 dogs requiring medical (2) or surgical interventions (1). Post-CLA neutering

did not affect continence scores (p = .44).

Conclusion: A large proportion of dogs regained and maintained full conti-

nence after CLA alone. Subsequent medical or surgical therapy allowed further

improvements when needed. Post-CLA neutering did not negatively impact

urinary continence score.

Clinical Significance: The beneficial effect of iEU-CLA in female dogs is long

standing and not affected by postprocedural neutering.
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1 | INTRODUCTION

Ectopic ureters (EUs) are congenital abnormalities where
the ureteral orifice is located distal to the trigone of the
bladder.1 They are classified anatomically as either intra-
mural or extramural, most (>95%) being intramural in
dogs.1–6 Intramural EUs (iEUs) enter the distal aspect of
the urinary bladder and trigone in a relatively normal
anatomic position but travel within the urethral wall in
the submucosa failing to open into the bladder lumen.7

EUs are the most common cause of urinary incontinence
in juvenile female dogs.8 Breeds with a high incidence of
EUs include Newfoundlands, Labrador retrievers, Golden
retrievers, Siberian huskies, terriers, miniature poodles,
and toy poodles.1,3,4,7,9 Clinical signs consist of intermit-
tent or continuous urinary incontinence since birth/
weaning or can rarely develop later in life. Other urinary
conditions seen in dogs with EUs include urinary tract
infections (UTI), ureteral stenosis, ureterocele, hydro-
ureter, hydronephrosis, urinary tract anatomical abnor-
malities (such as short urethras/ pelvic bladder, renal
agenesis/dysgenesis, vaginal septum, and others), or
suspected urethral sphincter mechanism incompetence
(USMI).1,3–7,9–15

Surgical correction has been historically described for
both types of EU and remains the only treatment
for extramural EUs (eEUs).1,4–6,13 Persistent or recurrent
incontinence after correction is reported in 22% to 78% of
patients with iEU and eEU treated surgically.1,2,4–9,13,16–18

Adjunctive medical treatment (phenylpropanolamine
[PPA] or estrogens) may improve continence. A noninva-
sive method of treatment of iEU consists of resection/abla-
tion of the intraurethral ureteric wall under cystoscopic
guidance. The resection/ablation has been described using
endoscopic scissors or laser. A prospective study docu-
mented the short- and long-term outcomes (median:
32.4 months) of 32 incontinent female dogs with iEUs
treated with laser ablation7: 4 of 30 patients (47%) required
no additional postoperative treatment to manage their uri-
nary incontinence. A further 9 patients were improved with
the addition of medical management, transurethral bulking
agent injection, or placement of a hydraulic occluder.7

These results were more favorable than those of an earlier
study reporting a continence rate of 25% (median follow-up
time: 10.5 months).19 The discrepancies regarding the out-
come of female dogs treated for iEUs with CLA justifies fur-
ther evaluation, especially longer term assessment. Indeed,
continence scores have been found to decline with time.
For example, Noel et al.9 found that incontinence recurred
in 15 dogs after a mean period of 4.7 months. They also
found a decline in continence after discharge (from
43/47 continent dogs after procedure to 32/43 long
term). Finally, as CLA is still considered a relatively

new method of treatment of EU, the potential benefits
of this technique over open procedures are not formally
established. Very few complications seem described in
reports of CLA7,11,19 while studies on open procedures
repeatedly report minor (dysuria, hematuria) and major
(uroabdomen) complications.5,9,17,20

Early neutering is known to increase the risk of uri-
nary incontinence in female dogs,21–29 especially in large
breed dogs, who also tend to be more commonly affected
by EU.1,3,4,7,9,23,29 Conflicting results have been published
regarding the impact of neutering on continence score
after correction of EU. Ho et al.20 reported persistent
incontinence in 4/33 female dogs that were spayed after
the surgical treatment of EUs while Noel et al.9 did not
report an impact of pre- or per- procedural neutering on
continence score of 24 female and 8 male dogs treated
surgically.

The primary aim of this study was to evaluate the
complications and long-term outcomes of female dogs
undergoing CLA of their iEU by comparing postoperative
urinary continence scores prior to CLA, immediately
after, and at least 12 months after CLA. The secondary
aim was to compare continence scores in dogs neutered
after the procedure or left intact. We hypothesized that
CLA would have a sustained positive effect on continence
score and that post-CLA neutering would not affect conti-
nence score.

2 | MATERIALS AND METHODS

Female dogs with iEU treated by CLA at the Langford
Vets Veterinary Teaching Hospital of the University of
Bristol, between December 2009 and March 2019 were
eligible for inclusion. The study was approved by the
University of Bristol Ethical Committee (VIN 19-014).
History, physical examination, age, and weight at inter-
vention, estimated age of start of incontinence, previous
medical management, neuter status, anatomical abnor-
malities (including the position of the bladder) noted
from imaging diagnostics and whether the EUs were uni-
lateral or bilateral and which side, were searched for each
patient. Patients were excluded if they had any previous
surgical intervention of their urinary tract, if medical
records indicated that one EU was extramural or if
owners were not contactable for follow-up.

Preoperative diagnosis was established after a combi-
nation of computed tomography, abdominal ultrasonog-
raphy, retrograde vaginourethrogram, and/or cystoscopy.
CLA was then performed by a boarded veterinary sur-
geon. If cystoscopy was performed for diagnostic pur-
poses, CLA was either conducted immediately after
confirming the diagnosis or rescheduled, at the discretion
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of the surgeon. Anesthetic protocols varied depending on
the anesthetist and were tailored to each dog. Dogs were
placed in dorsal recumbency, the vulva was clipped of
hair and aseptically cleaned. Patients that were receiving
antimicrobial therapy at presentation for underlying or
suspected urinary tract infections were treated peri-
operatively with intravenous antibiotics. A rigid cystoscope
(4 mm, 2.7 mm or 9.5 Fr 30! lens telescope, Karl Storz) was
advanced retrograde into the vestibule and then urethral
orifice alongside manual or pressurized irrigation with 0.9%
saline solution. The vagina, urethra, and ureterovesicular
junctions were identified and evaluated. A guidewire was
advanced up into the iEUs alongside the cystoscope under
cystoscopic guidance. An open-ended urinary catheter was
advanced over the guidewire into the distal iEU through
the ureteral orifice, which was then secured in place (to a
drape with a hemostat). The laser fiber (300-μm diode laser)
was inserted into the working channel of the cystoscope to
be directed at the medial aspect of the ectopic ureteral wall.
The lateral aspect of the ureteral wall and urinary catheter
were avoided. The medial aspect of the iEU wall was then
dissected in a continuous or pulsed manner with the laser
(power set up: 14–20 J). Dissection was stopped once the
neoureteral orifice was within the bladder lumen, to a simi-
lar position to the contralateral ureter in dogs with unilat-
eral EUs or if further dissection was deemed unsafe when
the ureter seemed to transition from an intramural to extra-
mural course. For dogs with bilateral iEUs, the procedure
was repeated on the contralateral side. Postoperative anal-
gesia and antibiotics were determined on a case basis. Anti-
biotics for positive urine culture results were selected from
antimicrobial sensitivity panels. Patients were discharged
the following day once they had urinated without
complication.

Owners were contacted between September 2019 and
March 2020 and asked to complete a telephone question-
naire assessing postoperative progress of their dog (Appen-
dix S1; adapted from Gomes et al.30). This involved
continence scoring before the interventional procedure,
after the procedure (within 1 month) and the current dog's
continence score (or prior to euthanasia/death). Conti-
nence was scored on an ordinal scale ranging from 1 (con-
stant leaking) to 10 (complete continence). In addition,
owners were asked to comment and score any urinary
complications including straining, hematuria, infection,
dysuria, longer urination time, or “other.” Urinary compli-
cations were scored from 0 (normal) to 3 (constant/
increasing frequency). Episodes occurring ≤1 per year
(intermittent) were given a score of 1. A score of 2 was
given if episodes occurred twice per year and a score of 3 if
>2 episodes occurred per year. Complications were
recorded as major if they necessitated intervention(s)
under sedation or general anesthesia and minor if they

were either self-resolving or resolving with medical man-
agement alone.

Medications given after CLA, current medications,
and subsequent surgical procedures were recorded.
Finally, owners were asked to state if they were living in
a more rural or urban area and if they had access to a
garden—they were also asked to score their satisfaction
with the outcome (visual scale) from 1 (very unsatisfied)
to 10 (very satisfied) and whether they would have the
surgical procedure performed again if they had another
dog with the same problem.

2.1 | Statistical analysis

Statistical analysis was performed by use of commercial
software (Systat, Version 10.0; SPSS Inc, Chicago, IL). Con-
tinuous data were tested for normality using Kolmogorov–
Smirnov tests; body weight and time to follow-up were
normally distributed and were reported as the mean (SD);
age, duration of hospitalization, duration of incontinence
(prior to procedure), and owner satisfaction scores were not
normally distributed and reported as median (range). Conti-
nence scores were ordinal data and were therefore reported
as median (range). A Friedman test for repeated measures
was performed to assess any difference between the conti-
nence scores on each subject, preoperatively with those at
last follow-up. Mann Whitney U test was used to compare
the effect of neutering after the procedure on the conti-
nence scores. p value <.05 was considered significant.

3 | RESULTS

3.1 | Demographics

Thirty-eight female dogs with iEU were treated by CLA
but four were excluded as owners were not contactable
for follow-up. At the time of the procedure, 5 (15%) of the
34 dogs were neutered females and 29 were entire (85%).
Fifteen of the 29 entire females were neutered after the
procedure (52%). In two of these dogs, neutering occurred
during additional surgery for persistent urinary inconti-
nence (repeat laser ablation in one and placement of a
urethral cuff in the other). Fourteen (41%) female dogs
remained entire at time of last follow-up (time of proce-
dure ranging from December 2009 to September 2018).
One of the non-neutered dogs was reported to have not
had a heat cycle (procedure date November 2016).

Breeds consisted of 4 (12%) crossbreeds and 30 (88%)
pure breeds; 11 golden retrievers, 7 labrador retrievers, 2
cocker spaniels, 2 border collies, 2 English bulldogs, 1
Bedlington terrier, 1 cockerpoo, 1 Hungarian visla, 1
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soft-coated wheaton terrier, 1 jack russell terrier and 1
husky. Median age at time of procedure was 7 (3–76)
months. The median duration of incontinence prior to
procedure was 4 (1–62) months. Body weight at the time
of procedure was recorded in 33/34 cases ranging from
4.6 to 43.5 kg (15.5 ± 8.56 kg). Physical examination was
reported in all cases; abnormalities included perineal
urine soiling (12 cases), perineal dermatitis (6), hindlimb
urine soiling (5), vaginitis (5), urine dribbling (5), and a
recessed or hooded vulva (2). All owners reported to live
in a more rural location with access to gardens.

3.2 | Preprocedural medical
management

A history prior to intervention of positive bacteriologic
urine culture results was reported in 25 dogs (74%; specific
bacterial infection not available for review in the majority
of cases). Thirty-two (94%) dogs had prior treatment with
antimicrobials for identified or suspected urinary tract
infection(s) with amoxicillin–clavulanate in 25 dogs (78%),
cephalexin in four dogs (13%) or the antimicrobial informa-
tion not available in three dogs (9%). Other medical man-
agement consisted of PPA in nine dogs (26%), meloxicam in
four dogs (12%) and estriol in two dogs (6%), with some
dogs having a combination of medical management. Two
dogs (6%) did not have medical management prior to
procedure.

3.3 | Laboratory data

Serum biochemistry was available in 21 dogs (62%).
Serum creatinine and urea were within the reference
interval in 21 and 18 cases, respectively. Serum urea was
increased in three cases (14%); 18.6 mmol/L (reference
[ref.] 2–7 mmol/L), 8.7 mmol/L (ref. 1.7–8.5) and
8.6 mmol/L (ref. 2–7 mmol/L). Urinalysis was not avail-
able for these cases. Hematology was available for review
in 20 dogs (59%) and was within the reference interval in
all. Urinalysis was performed in 16 dogs (47%) and was
normal in 9 dogs (56%). Seven dogs had hematuria (six
mild hematuria, one moderate). Urine specific gravity
(USG) was recorded in 11 dogs. Median USG was 1.015
(range 1.005–1.040).

Twenty-two (65%) dogs had urine culture and sensitivity
performed at the time of procedure (most commonly collec-
tion method consisted in ultrasound-guided cystocentesis or
via the cystoscope but was not specified in all cases).
Escherichia coli was cultured in seven, Proteus mirabilis in
four, Staphylococcus pseudointermedius in two, beta-hemolytic
Streptococcus spp. in two, Staphylococcus aureus in one,

Staphylococcus spp. in one (with no further differentiation),
Streptococcus faecalis in one, gram-negative Bacillus in one,
Enterococci spp. in one and Corynebacterium urealyticum in
one. Four dogs had negative urine culture and four dogs
had urine culture performed but the results were missing
from our data base. One dog that had a negative urine cul-
ture had positive bacterial growth from bladder tissue
(necrotic tissue within the bladder lumen retrieved
cystoscopically) with an alpha-hemolytic Streptococcus spp.
and Staphylococcus pseudointermedius.

3.4 | Results of imaging studies

Cystoscopy was used to localize each ureteral orifice. Five
dogs (15%) had bilateral iEUs and 29 had unilateral
(85%): 16 right (55%) iEUs, 12 left (41%), and in 1 case
the side was not mentioned in the record (Table 1).

Other diagnostic imaging modalities were used in
32 cases, some combining computed tomography
(CT) intravenous urogram (IVU) in 22 dogs, retrograde
vaginourethrogram in 15 dogs, and abdominal ultraso-
nography in 12 dogs.

Additional urogenital tract abnormalities were identi-
fied in 27 dogs (79%), with some dogs having more than
one abnormality (Table 1).

3.5 | Postoperative management

After CLA, 23 dogs (68%) were discharged with antibi-
otics prior to urine culture and sensitivity results. The
duration of antibiotics administration varied. At dis-
charge, 16 dogs (70%) were treated with amoxicillin–
clavulanate, 3 (13%) with cephalexin, 2 (9%) with
amoxicillin, 1 (4%) with enrofloxacin, and 1 (4%) with
trimethoprim–sulfonamide.

Eighteen dogs (53%) were discharged with oral anal-
gesia: meloxicam (12 dogs [67%]; 0.1 mg/kg once daily
[SID] for 2–7 days), paracetamol (4 dogs [22%]; "10 mg/
kg two times daily [BID] for 2–5 days), tramadol (1 dog
[5.5%]; 2.75 mg/kg BID for 5 days), and carprofen
(1 dog [5.5%]; 4 mg/kg SID for 5 days). One dog was dis-
charged with PPA which had been started prior to inter-
vention (1.2 mg/kg BID for 7 days) (Table 1).

Thirty dogs (88%) were discharged the day after
CLA. Two dogs (6%) were discharged 2 days after the
procedure (owing to owners' commitments unable to
collect the day after the procedure). One dog (3%)
was discharged 4 days after the procedure and
another 8 days after the procedure (3%). Both of these
dogs had major complications requiring additional
hospitalization.
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3.6 | Major complications

Two dogs (6%) developed urine leakage from a defect in
the urethra (Table 1). One was suspected during the pro-
cedure and confirmed with a vaginourethrogram. This
dog was hospitalized with an indwelling urinary catheter.
Daily serum biochemistry analysis was within normal
limits. Repeat vaginourethrogram 7 days after procedure
was normal. This dog had an initial continence score of
1/10 prior to the procedure, 4/10 in the short term after
the procedure, then 10/10 at 12 months, and at the time
of last follow-up without any further medical or surgical
intervention.

The other dog had mild abdominal distension identified
postoperatively suspected to be due to a urinary tract tear.
Free abdominal fluid was confirmed with an abdominal
ultrasound and a minor tear at the trigone/proximal ure-
thral region was identified with a retrograde
vaginourethrogram. The dog was managed with an indwell-
ing urinary catheter. Daily serum biochemistry analysis was
within normal limits. Repeat vaginourethrogram 4 days
after procedure was normal. The dog had persistent urinary
incontinence (no improvement on PPA [1.2 mg/kg BID])
and occasional stranguria. Repeat cystoscopy after 1 month
revealed significant hematuria and urothelial hemorrhage.
Repeat CT IVU 2 months after the initial CLA documented
persistence of an intraurethral portion of the EUs. Due to
lack of visualization from hematuria, CLA was not
repeated. Both ureters were surgically reimplanted
(ureteroneocystostomy) into the urinary bladder. The dog
represented 3 months later for persistent urinary inconti-
nence. A laparotomy was performed for artificial urethral
sphincter implantation for suspected USMI. The dog was
subsequently identified to have a multiresistant UTI with a
gram-positive Bacillus only sensitive to gentamycin which
was started as no other antibiotic choice was deemed appro-
priate. Despite careful monitoring (urine cytology for pres-
ence of casts, daily measurements of serum creatinine
concentration) and appropriate fluid therapy support, the
dog developed azotemia and died from suspected acute kid-
ney injury. A follow-up continence questionnaire was not
performed for this patient.

One dog developed stranguria 11 days after right-
sided CLA. Serum biochemistry and urinalysis were
within the reference interval. Urine culture revealed no
bacterial growth. Retrograde vaginourethrogram revealed
a urethral irregularity at the bladder neck with no appar-
ent obstruction. Repeat cystoscopy revealed marked post-
surgical scarring and stenosis of the proximal urethra at
the bladder neck, the bladder was unremarkable. This
region of stenosis was distended with a Foley catheter on
two occasions 5 days apart, achieving a marked increase
in urethral diameter on the second occasion. The dogT
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was hospitalized for 14 days with intermittent indwelling
urinary catheter placement. The dog was discharged with
meloxicam and had an initial improvement with resolved
stranguria and occasional incontinence (occurring less
than daily), however, redeveloped stranguria 1 week after
discharge and was euthanized 2 weeks after this. A post-
mortem examination was not performed. A follow-up
continence questionnaire was not performed for this
patient.

3.7 | Minor complications

Two dogs (6%) had mild hematuria after laser ablation
procedure that lasted <48 h. Six of 34 dogs (18%) had
postoperative urinary tract infection(s) scored 1/3 for
severity and frequency in 4 (67%), and 2/3 for severity
and frequency in 2 dogs (33%, Table 1).

3.8 | Follow-up

Twenty-six dogs (76%) were alive at the time of ques-
tionnaire completion. Two deaths (6%) were related to
urinary tract complications (one was euthanized due
to persistent stranguria and the other died due to
acute kidney injury) and six (18%) to non-urinary
complications (two unknown reasons but not related
to urinary tract pathology, one following diagnosis of
polyradicular neuritis, one for meningoencephalitis of
unknown origin, one for cruciate disease, and one dog
died due to brachycephalic obstructive airway
disease).

Mean time between CLA and follow-up questionnaire
was 63.9 months (SD 35.7). Both dogs who were euthanized
or died <12 months after CLA related to urinary clinical
signs were included in the descriptive analysis, but their
median continence scores could not be ascertained and
were therefore excluded.

The median urinary continence score prior to CLA
was 2 (range 1–6) and 10 (range 2–10) post-CLA. At the
time of last follow-up, it was also 10 (range 2–10). There
was a difference between continence scores prior to CLA
and at time of last follow-up (p < .0001).

All dogs had an improvement in their urinary conti-
nence score. Complete urinary continence (score 10/10)
was achieved in 20/32 dogs (63%) with CLA alone. With
the addition of medical or surgical intervention(s), a fur-
ther 3 dogs (23/32 dogs [72%]) had complete urinary con-
tinence (2 dogs with the addition of PPA and 1 dog after
artificial urethral cuff placement and vulvoplasty). A
postprocedure continence score of ≥9/10 was achieved in
26/32 dogs (81%). These additional three dogs were not

receiving medical management nor had further surgical
intervention.

Of the dogs with a post-CLA continence score of
<9/10 (6/32; 19%), one had a score of 6 (receiving no
additional medical management), three had a score
5 which were all receiving medical management (two
with PPA and estriol and one with PPA alone), one had a
score of three and the other of two; neither of which were
receiving additional medical management or owners
were interested in additional surgical correction.

Median long-term post-CLA continence score of
dogs with caudally positioned or intrapelvic bladder
(5 dogs) was 9 (range 3–10). Most (27/32; 84%) of owners
graded their satisfaction for the procedure 10/10. Only
5/32 (16%) owners scored their satisfaction 5/10. Of the
less satisfied owners, three dogs had continued urinary
incontinence after the procedure with continence scores
of 2, 3, and 4. One had a urethral cuff placed for
suspected USMI and the other had a postprocedure con-
tinence score of 10, however, was euthanized due to
polyradicular neuritis 14 months after the CLA. Twenty-
eight (88%) owners felt if faced with the same clinical
situation they would undertake EU-CLA again whilst
two would not (6%; one that had urethral cuff place-
ment and the other with a post-CLA continence score of
2). Two owners (6%) were unsure; one of them com-
mented on costs of the procedure; these dogs had
postprocedure continence scores of 3 and 4. The two
cases that were euthanized or died <12 months after
CLA related to urinary clinical signs were not asked to
grade their satisfaction of the procedure.

3.9 | Effect of neutering

Fifteen dogs (15/34; 44%) were neutered at different time
points (range: 4 months to 5 years after procedure;
unknown for 4 dogs) after the CLA and 12 were still
entire (12/34; 38%). Thirteen dogs (87%) underwent
ovariohysterectomy, and two dogs (13%) underwent lapa-
roscopic ovariectomy. Five dogs (15%) were neutered
prior to the procedure and two of the entire dogs were
euthanized or died <12 months after CLA related to uri-
nary clinical signs and not included in continence score
analysis.

No difference was detected between continence
scores of dogs neutered after the procedure (10, range
3–10) and those remaining intact (10, range 5–10,
p = .45). One dog (1/15; 7%) with a postprocedure con-
tinence score of 10 redeveloped urinary incontinence
after neutering (continence score of 5) which
responded to PPA (continence score of 10 alongside
medical management).
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4 | DISCUSSION

Laser ablation of iEUs in female dogs was associated
with a good long-term outcome, as 72% (23/32) dogs
had a long-term postprocedure continence score of
≥9/10 (score 10—completely continent; score 9—
continent almost all the time with incontinent epi-
sodes only a few times in the year [seasonal]) with
laser ablation alone. With the inclusion of cases with
additional medical management or surgical interven-
tion, 26/32 (81%) dogs had a postprocedure continence
score of ≥9/10.

Only two third of dogs in this study received antibi-
otics after laser ablation of EUs unlike previous studies,
where all dogs received antibiotics following laser abla-
tion of EUs.7 Dogs received antibiotics only if clinical
signs were associated with a positive bacterial culture, as
per current clinical recommendations.31–33 We estimated
that, as previously reported, subclinical bacteriuria
should not be treated as it does not account for infection
and may play a protective role preventing colonization by
more pathogenic bacteria.34–36

The questionnaire used to assess urinary continence
in this study improved the scrutiny of improvement.
Although variable, continence improved in all dogs.
A total of 63% (20/32) of dogs in this study reached com-
plete urinary continence (score of 10/10) with CLA alone,
which compares well to previous studies (25%19 and
47%7). However, comparison warrants caution as scoring
methods differed, sample size was small and study design
varied (prospective for Berent et al.7 vs. retrospective for
Smith et al.19 and the present study). Our favorable
results could be partly explained by the demographics of
our population, all owners living in rather rural areas
with access to a garden. Such setting could allow under-
diagnosed episodes of urinary incontinence. Neverthe-
less, our results were similar to the long-term continence
of 77% in 30 dogs with the addition of medical, cysto-
scopic, or surgical interventions mentioned in Berent
et al.'s study7 but with a longer follow-up time (63 vs.
30 months). It could be noted, however, that our compli-
cation rate, especially procedure-related death is higher
than in that study. 7

Most owners (84%) were very satisfied with the pro-
cedure. However, the two cases that were euthanized
or died <12 months after CLA related to urinary clini-
cal signs were not asked to grade their satisfaction of
the procedure which would likely lessen the satisfac-
tion scoring. Owners satisfaction could be a reflection
of the geographical location of our population which
also explain why some dogs not optimal urinary

continence having had owners declining further medi-
cal or surgical management. It is important to assess
owner's satisfaction after this procedure as urinary
incontinence has been shown to cause disharmony in
10%–20% of affected households with owners feeling
anger or frustration.24 Therefore, although urinary
incontinence is only considered to have a minor
impact on affected dog's welfare related to risk of der-
matitis or recurrent urinary tract infections, the impact
it may have on the owner/animal bond should be con-
sidered an important factor.22

The median postprocedure continence score did not
vary between immediately postprocedure, 12 months
after and at the time of last follow-up. However, there
was an increase in median continence score over time.
This may reflect resolution of inflammation caused by
the procedure or further development of dog's urinary
continence mechanism. Persistent incontinence may
result from USMI or abnormal composition/anatomical
abnormalities of the urinary tract. Urethral pressure
profilometry was not available therefore not performed
on any dog's during this study period to identify USMI.
Even the presence of an intrapelvic bladder did not
appear to have affected dog's long-term post CLA conti-
nence scores, in accordance with some earlier studies,
although this has more recently been reported as a factor
contributing to urinary incontinence.7,24,37 Vaginal
defects or vaginal septum were not reported as commonly
as previous studies, however this may reflect the retro-
spective nature of our study if some findings were not
clearly reported.7,31,38

Due to its minimally invasive nature, CLA is typically
associated with short hospitalization times7 as confirmed
in most dogs of this study. Duration of hospitalization
time is uncommonly reported in studies documenting
outcome after surgical treatment of EUs. Only one study
reported indwelling catheter placement for 24–48 h post-
operatively, preventing comparisons.9 Other putative
advantages of the CLA over open procedures include
reduced need for analgesia and a lower incidence of
major complications. However, in our study, unlike other
reports of CLA, urobabdomen, and urethral tears were
documented in two dogs. Although not reported before,
the risk of urethral due to lasering has previously been
mentioned.11,19 In the present study, the lack of concomi-
tant fluoroscopy, used in other studies,7 may have
increased the risk of lasering portions of the iEUs that
were close to the serosal layer of the bladder. Therefore,
fluoroscopy may be recommended to correct abnormal
ureteral anatomical position and assess where the course
of the iEU diverges.
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One dog with postoperative stranguria and marked
postprocedural scarring and stenosis of the proximal ure-
thra and neoureterovesicular junction responded to
urethral dilation but was euthanized after recurrence of
signs. This complication has not been reported before
although inflammatory reaction at the neoureterovesicular
junction of the laser tract has been mentioned.19 Urothelial
tissue can develop a proliferative reaction which may result
in neoureterovesicular junction orifice obstruction. In this
case, it is possible that overzealous use of laser at the neck
of the bladder could have resulted in additional scarring
over the proximal urethra.

In our study, postprocedural neutering after CLA
did not impact urinary continence, although this result
was gathered on a small population of dogs. Most dogs
were entire before surgery, likely due to the age of
onset of clinical signs and reluctance to neuter due to
risks associated with incontinence.21–29 The effect of
age at neutering on urinary continence could not be
evaluated as the precise date of neutering was not
recorded. The very low number of dogs negatively
affected by post-procedural neutering (one dog) may
reflect the population studied and the inclusion of
breeds that are not predisposed to post- neutering uri-
nary incontinence.

Limitations of this study were related to its retro-
spective nature, unlike the other main study7 on this
topic, which was prospective. The diagnosis, medical
management, and procedure were not standardized
making comparison of this population difficult. Some
of the more historical cases might have increased risk
of misinterpretation due to owner's recollection of con-
tinence score and subjective nature of the owner
assessment. Some data points were also missing (such
as urinary culture results or collection method) in
some of our earliest cases as they may have been col-
lected at a time when our data system was changed
and further discussion with referring veterinarians did
not always allow us to gather more information. How-
ever, based on the reports, medications and communi-
cation log and recent discussion with the owners it
would be presumed these cases did not have UTIs.
Despite having a similar number of dogs as the previ-
ous largest case series, the total number of dogs for this
study population was still low, especially for dogs
undergoing analysis of the effect of neutering on conti-
nence score post CLA.

In conclusion, treatment of iEUs by CLA was asso-
ciated with a significant and sustained improvement in
urinary continence. Postprocedural neutering did not
affect the continence score. This minimally invasive
procedure included risks of scarring and proliferative
reaction that resulted in stranguria. Although very

rarely, some of these complications could lead to
death/euthanasia.
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