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Abstract

Case summary A 10-month-old female spayed domestic shorthair cat was presented for urinary incontinence. The
cat was azotaemic, and ultrasound examination identified hydroureter and hydronephrosis. Subsequent computed
tomography (CT) contrast pyelography allowed a diagnosis of urinary bladder torsion. Surgical findings and
treatment are described. Postoperatively, incontinence and azotaemia resolved, and marked improvements were
documented with ultrasound and CT in urinary tract structural abnormalities.

Relevance and novel information To our knowledge, urinary bladder torsion has not been previously reported in
the cat. This case most probably occurred as a complication of ovariohysterectomy, as has been reported in the
dog; however, the presenting sign of chronic urinary incontinence is unique. Response to surgical correction was

favourable.
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Case description
A 10-month-old female spayed domestic shorthair cat
was referred for urinary incontinence of 3 months’ dura-
tion. The cat was dribbling urine, and damp bedding
was noticed following sleep. The cat had been spayed
122 days prior with no complications reported. Sixty-
four days after ovariohysterectomy (OHE), pollakiuria
with stranguria and haematuria was observed over a
2 day period. Treatment was provided with oral amoxi-
cillin—clavulanic acid (Clavulox; Pfizer) 12.5 mg/kg PO
q12h for 1 week. Haematuria had resolved at a recheck
3 weeks later but pollakiuria remained. At 1 week prior
to referral serum biochemical analysis revealed azotae-
mia (Table 1), urine specific gravity was 1.028 and urine
dipstick findings included 2+ red blood cells and a pH of
6.5. No crystals were identified on microscopy and cul-
ture was not performed. Oral marbofloxacin (Zeniquin;
Pfizer) 3.3 mg/kg q24h was prescribed for 14 days and
proprietary renal diet initiated (k/d, Hill’s Pet Nutrition).
At presentation the cat had lost 0.66 kg, down from
3.94 kg 2 months earlier. No abnormalities were identi-
fied on physical examination. Abnormal laboratory find-
ings included a packed cell volume of 28% (reference
interval [RI] 30-45%) and azotaemia (Table 1). Abdominal
ultrasound showed bilateral hydronephrosis and hydro-
ureter (Table 2). The urinary bladder appeared normal.

The urethral lumen was variably distended measuring
between 4.5 mm and 6.0 mm along its length. Computer
tomographic (CT) contrast pyelography was recom-
mended to investigate the cause of urinary tract disten-
sion, with ureteral ectopia the primary differential;
however, this was declined by the owner. Urine culture
was not performed owing to antibiotic use. The cat was
discharged with advice to continue antibiotic therapy for
possible associated pyelonephritis.

At 245 days post-spay the cat represented to the
original referring practice with pollakiuria and stran-
guria. A large bladder was palpated. Clinical signs
resolved after 2 days on oral diazepam (Valium; Roche)
0.25 mg/kg q12h and prazosin (Minipress; Pfizer) 0.125
mg/kg q12h.
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Table 1 Serum renal parameters before and after correction of urinary bladder torsion at time intervals from the possible
instigating event of ovariohysterectomy (OHE)

*Surgery
RI = reference interval

Table 2 Ultrasound measurements of upper urinary tract
structures before and after surgical correction of urinary
bladder torsion

= reference interval

The cat was presented for further investigation at
18 months of age, 298 days post-spay. Voluntary urina-
tion appeared normal; however, there were episodes of
apparent incontinence immediately after urinating and
occasional stranguria. Diazepam and prazosin were
ongoing. Blood testing was performed (Table 1).

A CT study was performed to evaluate the urinary
tract. The cat was imaged in sternal recumbency and a sur-
vey scan in a soft tissue algorithm (WL 30 and WW 350)
with 2.00 mm slice thickness was performed. Iodinated
contrast agent (Omnipaque 240 mg/ml; GE Healthcare
Australia Pty) was administered intravenously at a
reduced dose of 240 mg/kg. A second scan was obtained
after a delay of 3 mins with a soft tissue algorithm (WL 30
and WW 350) and a slice thickness of 1.50 mm.

This examination identified moderate bilateral hydro-
nephrosis and diffuse mild-to-moderate hydroureter
(Table 3; Figure 1a,b). On the postcontrast images there
was a normal parenchymal phase; however, the excre-
tory phase was delayed.

The apex of the urinary bladder had a moderately dis-
tended lumen apically; however, it tapered sharply just

Table 3 Computed tomographic measurements of upper
urinary tract structures before and after surgical correction
of urinary bladder torsion

Reference intervals for computed tomographic intravenous
pyelography have not been established in the cat but renal pelvis and
ureter are generally considered dilated when >3 mm in diameter

prior to the trigone region and was clearly torsed at this
level (Figure 2a—c). In the region of the trigone the lumen
became distended again before tapering towards
the urethral sphincter at the level of the pelvic brim
(Figure 3). The distal ureters could be observed extend-
ing to the level of the trigone but their terminations
could not be determined.

Aerobic urine culture was performed with no bacteria
isolated after 48 h. The reversibility of renal compromise
was unknown; however, surgery was advised to docu-
ment and correct the suspect bladder torsion.

At 315 days postspay midline laparotomy was per-
formed and marked adhesions of the greater omentum
to thebladder apex were identified (Figure 4a). Dissection
allowed identification of torsion of the bladder neck of
approximately 150° such that the left ureter passed over
the dorsal surface of the bladder neck to insert on the
right side, and the right ureter inserted on the ventral
bladder neck (Figure 4b). The bladder was de-rotated;
however, the omental adhesions caused the bladder to
return to a torsed state so the adhesions were broken
down. A right paramedian incisional cystopexy was
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Figure 1 (a) Transverse computed tomographic (CT) images
showing bilateral hydronephrosis in a cat with urinary tract
obstruction due to bladder torsion. (b) Transverse CT images
showing bilateral hydroureter (arrows) in a cat with urinary
tract obstruction due to bladder torsion

performed with 4-0 glyconate (Monosyn; B Braun). The
abdomen was closed routinely.

Postoperative analgesia was provided with 0.02 mg/kg
buprenorphine g8h (Temgesic; Reckitt Benckiser) sublin-
gually. The cat was maintained on intravenous compound
sodium lactate solution (Hartman’s solution; Baxter) at
2.5 ml/kg/h. In hospital, urination was regularly
observed in the litter tray but not on bedding. Azotaemia
improved through the period of hospitalisation (Table 1).

Ten days postoperatively all clinical signs were
reported to have resolved. Ten weeks postoperatively (449
days after spay) the cat was reported to be active and eat-
ing well, although still polydipsic. Laboratory findings
were recorded (Table 1). Urine dipstick was negative for
proteinuria and testing of systolic blood pressure revealed
normotension on repeated assessments. During ultra-
sound examination both kidneys exhibited much reduced
pylectasia and the ureters could not be identified (Table
2). The urinary bladder appeared within normal limits.

At this visit a recheck CT examination was performed
in sternal recumbency with a plain survey study fol-
lowed by sequential postcontrast studies acquired 3, 5
and 11 mins postadministration of iodinated contrast

Figure 2 (a) Transverse plane computed tomographic (CT)
image of a torsed urinary bladder (arrows mark torsion).

(b) Dorsal plane CT image of a torsed urinary bladder. Arrow
marks the site of torsion. (c) Sagittal CT image of a torsed
urinary bladder (arrow marks the site of torsion)

agent (240 mg/kg). There was evidence of reduced
hydronephrosis and the kidneys had reduced in size
(Table 3). The cortical margins were undulating, giving
the kidneys a slightly lobulated structure. In the postcon-
trast series there was a homogeneous parenchymal phase
and normal progression to the excretory phase. The
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Figure 3 Postintravenous contrast sagittal computed
tomographic image of a torsed urinary bladder showing
contrast pooling (arrowhead) caudal to the site of torsion
(arrow)

ureters had a reduction in diameter and demonstrated
evidence of peristalsis (Table 3). There was normal ure-
teral insertion into the trigone. There was some residual
narrowing of the trigonal lumen at the site of the previ-
ous torsion. The cat was assessed as having near com-
plete resolution of structural urinary tract changes as a
result of surgery so no subsequent deterioration in renal
function due to obstruction was anticipated. The cat was
deemed to have stage 2 chronic kidney disease according
to the IRIS guidelines, and was discharged with advice to
feed a proprietary renal diet and seek repeat assessment
of renal parameters every 3 months.

At day 469 after OHE serum creatinine was within the RI
and urine specific gravity was measured at 1.034 (Table 1).

At day 603 after OHE (8 months postcorrective sur-
gery) all serum biochemical parameters were within the
RI (Table 1). The cat was receiving a renal diet and no
clinical concerns were noted.

Discussion
In this case report the presenting clinical problem was uri-
nary incontinence, which, in juvenile cats, is most com-
monly caused by ureteral ectopia or congenital urethral
sphincter mechanism incompetence.! In one study, within
a cohort of 19 feline cases presenting for urinary inconti-
nence, 10 had ureteral ectopia and nine congenital ure-
thral sphincter mechanism incompetence.? Isolated
reports of other congenital abnormalities of the urinary
system exist but are considered rare.® The most common
acquired form of urinary incontinence in the cat is trauma-
induced neurogenic incontinence.! Acquired incontinence
has also been described secondarily to caesarean section
and OHE in the cat, and is associated with iatrogenic ure-
terovaginal fistulation due to suture entrapment.*>
Urinary bladder torsion has been reported in dogs and
in one human patient. Urinary bladder torsion occurred
after caudal abdominal surgery in both published canine
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Figure 4 (a) Intraoperative image of a torsed urinary bladder
(UB) showing marked omental adhesions. (b) Intraoperative
photographs of torsed urinary bladder showing abnormal,
ventral insertion of the right ureter into the bladder (arrow)

cases with one case following surgery for pelvic trauma
and the other following OHE.®” Despite an apparently
similar degree of torsion and associated adhesions to the
cat in this case, both dogs had marked necrosis of the uri-
nary bladder wall and the onset of signs was acute and
severe, with anuria and marked abdominal pain.6”
Bladder necrosis in the post-OHE dog was attributed to
strangulation of the vesicular arteries and veins due to
the torsion.” We did not observe cystic necrosis in the cat,
possibly because of preservation of the cranial vesicular
vasculature. The lateral ligaments of the bladder were
observed to be torn, and considered to be the cause of
bladder torsion after OHE in the dog.” These ligaments
house the small umbilical vessels that supply the cranial
vesicular vasculature and appeared to be intact at sur-
gery in this cat. This may have facilitated ongoing blad-
der vascularisation; however, the chronic course could
have altered the anatomic appearance by the time of sur-
gery. In humans, urinary bladder torsion is also extremely
rare with only one isolated case described. In that case
there was a chronic course and torsion was associated
with scrotal herniation of the bladder apex.?



James et al

In the case presented here, ventral midline OHE had
been performed 10 weeks prior to the first reported clini-
cal signs. No surgical complications were reported; how-
ever, this remains the most probable causative event given
the close proximity of the uterine stump and urinary blad-
der. It has been hypothesised that omental adhesion to the
bladder after trauma caused bladder torsion as a result of
movement of the omentum within the abdomen in a dog.”
A similar aetiology appears probable in this case.
Adhesions to the site of proposed bladder trauma would
occur rapidly; however, the resultant torsion could pro-
gress slowly or with a sporadic course due to the rela-
tively mobile mass of the omentum in the abdomen.

We performed incisional cystopexy to maintain the
bladder in an anatomically correct position after surgical
correction. Cystopexy has been performed and recom-
mended after reduction of bladder herniation in conjunc-
tion with perineal and inguinal herniorrhaphy in the cat,%10
and after reduction of a necrotic torsed canine bladder.” The
procedure was reported as being well tolerated.>!0

Inulin clearance is considered the gold standard for
quantification of glomerular filtration rate (GFR) and is
therefore the preferred method of assessing renal func-
tion; however, complexity in performing this technique
largely limits its use to the research environment.
Quantitative scintigraphy has been validated for assess-
ment of GFR in cats and, more recently, a methodology
has been established for plasma iohexol and creatinine
clearance testing in cats;!""'® however, GFR was not
assessed here. In this cat, however, serum renal biochemi-
cal parameters were normal 8 months after surgical cor-
rection of the bladder torsion and partial ureteral
obstruction. In a previous report, which followed renal
function after correction of near total unilateral ureteral
obstruction of 2 weeks’ duration, azotaemia remained,
with creatinine at 202.4 pmol /1 (R1 61.6-158.4 umol /1) and
a urea of 15.35 mmol/1 (RI 5.35-11.78 mmol/1); however,
8 months after correction contralateral renal disease was
suspected.> Experimental canine studies of ureteral liga-
tion have documented similar partial return of renal func-
tion when obstruction was relieved at 14 days.'* The
degree of ureteral obstruction was likely partial and vari-
able in our case due to dynamic torsion of the bladder
trigone so direct comparisons are not possible.

Intravenous use of iodinated contrast agents is known
to cause alterations in heart rate and systolic blood pres-
sure that could have undesirable renal outcomes in azo-
taemic cats.!> On this basis a reduced dose rate of iohexol
was used (240 mg/kg), which is markedly less than that
reported as being used for iohexol tolerance testing
(647 mg/kg) in similarly azotaemic cats.!3

Conclusions

To our knowledge, this is the first reported case of bladder
torsion as a cause of urinary incontinence in the cat. This
case is suspected to have occurred secondarily to OHE and

should be considered as a rare complication of caudal
abdominal surgery in both cats and dogs. In this case, sur-
gical correction resulted in resolution of the azotaemia and
incontinence; however, the prolonged period of obstruc-
tion means residual renal damage is likely to be present.
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