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KEY POINTS

� Urinary incontinence (the involuntary passage of urine) may result from primary disorders
of the lower urinary tract (urinary bladder and urethra) or from neurologic diseases either of
the nerve supply to the bladder/urethra or within the central nervous system.

� Congenital causes of urinary incontinence include patent urachus and ectopic ureter.

� Incontinence is typically diagnosed by the observation of constant or periodic dribbling of
urine from the vulva or penis.

� Well-recognized neurologic causes of incontinence include equine herpes virus 1 mye-
loencephalopathy, polyneuritis equi (neuritis of the cauda equina), and sacral/coccygeal
trauma.

� Idiopathic bladder paralysis is characterized by bladder paralysis and sabulous cystitis in
the absence of overt neurologic deficits.
Urinary incontinence (the involuntary passage of urine) may result from primary disor-
ders of the lower urinary tract (urinary bladder and urethra) or from neurologic diseases
either of the nerve supply to the bladder/urethra or within the central nervous system
(CNS). Functionally, micturition occurs in 3 phases:

� Bladder filling
� Postponement, comprising perception of the need to void urine, movement to a
suitable place to urinate, adoption of voiding posture

� Voiding urine

Thus, micturition may be disturbed by intrinsic disease of the bladder or urethra, dis-
orders of afferent or efferent nerve supply to the bladder/urethra, intracranial disease,
or locomotor disturbance.
Although uncommon in horses, there are several different conditions that can pre-

sent with incontinence.1–3 However, distinguishing between them, as well as treating
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them, can be very challenging.4 Potential causes include congenital abnormalities, in-
fectious diseases, traumatic injuries, and toxic insults (Box 1).3 Urinary calculi have
also been associated with incontinence in horses, especially mares, but will not be
covered in this article (see “Surgery of the Equine Urinary Tract” in this issue).

CONGENITAL DISEASES
Patent Urachus

The urachus is the tubular structure that joins the fetal bladder to the allantois, and that
allows fetal urine to drain into the allantoic cavity; it normally closes at birth, but failure
to close at the time of parturition allows urine to leak from the urachus. The urachus
remains persistently moist, and urine leaks as a drip or as a stream during micturition
(Fig. 1). In some cases, urine leakage is not observed immediately after birth but be-
comes apparent within a few hours or days.5–7 An excessively long or partially twisted
umbilical cord has been proposed as a potential cause of patent urachus due to
increased tension on the attachment of the umbilical cord to the body wall with sub-
sequent dilation and failure to close at birth.8 Septic omphalitis/omphalophlebitis can
also predispose to a patent urachus within a few hours or days after birth; ultrasono-
graphic examination can be helpful to distinguish between congenital patent urachus
and acquired patent urachus associated with septic omphalitis.
Box 1

Causes of urinary incontinence in horses

Congenital causes
Patent urachus and septic omphalitis/omphalophlebitis
Ectopic ureter

Neurologic causes
Sacral or coccygeal trauma
Equine herpesvirus-1 myeloencephalopathy
Equine protozoal myeloencephalopathy
Equine degenerative myelopathy
Equine motor neuron disease
Cauda equina neuritis (polyneuritis equi)
Neoplasia of the lumbosacral spinal cord
Vertebral osteomyletitis and epidural empyema
Parasitic myelitis

Idiopathic bladder paralysis
Trauma

Foaling injuries and damage to the urethral sphincter

Cystolithiasis

Cystitis and urethritis

Hormonal
Estrogen-responsive incontinence

Polyuria

Toxicities
Sudan grass toxicity
Sorghum cystitis ataxia

Iatrogenic
Epidural administration of alcohol
Iatrogenic damage to the urethral sphincter

Neoplasia



Fig. 1. Patent urachus. Urine flow from the urachus in a 3-day old foal.
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A congenital patent urachus will normally close spontaneously within a few days in
the absence of infection. Thus, no specific treatment is required. However, it is pru-
dent to apply disinfectant solutions to the urachus to prevent secondary bacterial
infection. Dilute chlorhexidine solution (0.5%) is more effective than 1% or 2% iodine
solutions and is less irritant to the tissues.9 The use of chemical cauterization, such as
the application of phenol, 7% iodine, or silver nitrate is unnecessary and risks causing
tissue necrosis, which may then predispose to bacterial infection.9 Monitoring of the
umbilicus using ultrasonography every 24 to 48 hours can be helpful in ensuring
that the umbilicus is healing appropriately.10 Although some clinicians advocate the
routine use of antibiotics in foals with congenital patent urachus, this is likely unnec-
essary so long as the umbilicus is kept clean and monitored appropriately. If antibi-
otics are to be used, drugs that are eliminated in the urine (such as potentiated
sulfonamides, aminoglycosides, or penicillins) are appropriate choices. Cephalospo-
rins should be avoided unless indicated by culture and sensitivity results (due to their
importance in human medicine).
In cases of acquired patent urachus associated with septic omphalitis/omphalo-

phlebitis, broad-spectrum antibiotic therapy is indicated. Wherever possible, the
choice of antibiotics should be based on the results of culture and sensitivity testing.
Chemical cauterization is contraindicated because it increases the risk of urachal
rupture and uroperitoneum.11 In cases in which there is no improvement in urine
leakage or where the ultrasonographic appearance shows no improvement after 5
to 7 days of medical treatment, then surgical resection of the urachus and umbilical
vessels may be indicated.12 A retrospective report of 33 foals with umbilical remnant
infection found no differences in survival between foals treated with antibiotics and
those treated with both antibiotics and surgery.12 The decision to proceed to surgery
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should be made on a case-by-case basis, taking into account the risk of urachal
rupture and development of uroperitoneum, or urachal leakage leading to cellulitis
of the ventral abdominal wall and prepuce.13
ECTOPIC URETER

Ectopic ureter is rare but remains the commonest developmental abnormality of the
equine urinary tract.14 Although no breed predisposition has been identified, some in-
vestigators consider the Quarter Horse to be at greater risk.15 The causes of ectopic
ureter include failure of the ureteric bud to be incorporated into the urogenital sinus or
failure to migrate cranial to the bladder neck, or failure of the mesonephric duct to
regress. In the former, the ectopic ureter opens near the urethral papilla in females
or into the pelvic urethra in males. In the latter, which only occurs in females, the ureter
may open anywhere along the vagina, cervix, or uterus.15 Most case reports (89%) of
ectopic ureter in horses have been in females; however, this apparent sex predilection
may reflect easier recognition of urinary incontinence in females (urine entering the
urethra in males may pass retrograde into the bladder and therefore not result in
consistent inappropriate voiding of urine).15

Urinary incontinence is often apparent from birth, and affected foals present with
moisture and scalding on the hind limbs (Fig. 2). However, in some cases the condition
may not be recognized for several months or years.16 In cases of unilateral ectopia,
affected foals will also void normal streams of urine because the other ureter opens
normally into the bladder. Ultrasonography may show dilation of the affected ureter.
Diagnosis can be achieved by endoscopic examination of the vagina and vestibule
in females (while inflating the vagina with air and manually occluding the vulva) or
the urethra in males. For the procedure, an endoscope is passed into the bladder
and the ureteral ostia are identified. If one or both are absent, the endoscope is slowly
withdrawn through the urethra so that the operator can look for the missing ostia.
Intermittent urine flow is observed originating from the ectopic ureteral opening (usu-
ally from the area of the urethral papilla in females). Intravenous (IV) administration of
dyes, such as sodium fluorescein (10 mg/kg IV), indigotindisulfonate (0.25 mg/kg IV),
azosulfamide (2.0 mg/kg IV), or phenolsulfonphthalein (1.0 mg/kg IV), can help to iden-
tify the ectopic ureteral openings by discoloring the urine.15 IV contrast urography,
computed tomography, and scintigraphy can also be used for diagnosis.17–19

The only treatment options are surgical, including ureteral transposition and ureter-
ocystostomy (surgical reimplantation of the ectopic ureter into the bladder) or unilat-
eral nephrectomy. Before any surgical treatment, it must be established whether
one or both ureters are ectopic and whether there are any other concurrent develop-
mental abnormalities of the urogenital system.20 Any preexisting urinary tract infection
should be treated before surgical intervention. In the case of bilateral ectopic ureters
(which were recorded in 8 of 20 cases by one investigator), the bladder volume and
competency of the urethral sphincter should be assessed before surgery.15 This
assessment can be achieved by measuring the intravesicular pressure response to
progressive distension until the infused fluid is voided. In 14 cases treated by ureter-
ocystostomy , a successful outcome was reported in 10 cases, with 4 dying of post-
operative complications.15 In contrast, all 4 horses with unilateral ectopic ureters and
treated by unilateral nephrectomy survived, so this treatment has been considered be
more appropriate for such cases.15 However, both ureteral transposition and ureter-
ocystostomy , as well as unilateral nephrectomy, need to be performed under general
anesthesia, and carry significant risks of morbidity. Recently, a minimally invasive
technique of ureteral ostioplasty has been described in 2 fillies with unilateral ectopic



Fig. 2. Urine scalding of the perineum and hind legs in a 3-month-old filly with an ectopic
ureter. (Courtesy of Dr T J Divers.)
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ureter.21 This procedure was possible in these 2 horses because the distended ureters
could be seen cystoscopically coursing through the bladder wall, indicating that they
were intramural rather than extramural. It is uncertain whether all ectopic ureters in
horses are intramural, and this should be established before determining whether ure-
teral ostioplasty is feasible.
In dogs with ectopic ureter, urodynamic procedures including cystometrography to

evaluate bladder capacity and detrusor function and urethral pressure profilometry to
assess the urethral sphincter are routinely recommended before surgery because the
most common postoperative complication is persistent incontinence.16 Cystometrog-
raphy has been reported before surgery in a few foals to document detrusor function
and is appropriate to consider in future cases.22,23

EVALUATION OF URINARY INCONTINENCE IN ADULT HORSES

The diagnostic workup of a horse with urinary incontinence should include some or all
the following:

� Clinical history (including any history of injury or musculoskeletal trauma, lame-
ness, reproductive history in mares, etc)

� Musculoskeletal/lameness evaluation
� Neurologic evaluation
� Rectal palpation: assess the size and filling of the bladder, tone, and pain
� Transabdominal ultrasonography: assess the contents of the bladder (fluid/sedi-
ment), bladder wall, calculi, pelvic soft tissues

� Urethral catheterization
� Urethral and bladder endoscopy
� Blood analysis: hematology, fibrinogen, and serum amyloid A (SAA) concentra-
tions, urea, creatinine

� Urinalysis and bacterial culture

Further examinations may be indicated, depending on the results of the history and
previous examinations, such as viral polymerase chain reaction and serology, cere-
brospinal fluid analysis, vitamin E analysis, and so forth. Radiographic and ultrasono-
graphic examinations of the pelvis and lumbosacral spine may be helpful in cases of
known or suspected trauma. Likewise, nuclear scintigraphy could be considered in
selected cases.
Urodynamic tests can be used to assess how well the bladder and urethral sphinc-

ters function; these include cystometrography, urethral pressure profilometry, and
simultaneous cystometry and uroflowmetry.24,25 Urinary pressure profiling has been
reported in horses, but it has rarely been described in the evaluation of incontinent
horses.

NEUROLOGIC CONTROL OF MICTURITION

The bladder has 2 main functions: to store and to expel urine. Normal urination (main-
tenance of continence) requires a complex interaction between detrusor muscle activ-
ity (contractions) and urethral sphincter closure pressure controlled by the nervous
system. This coordination of the lower urinary tract function depends on the interac-
tion of both the sympathetic and parasympathetic system as well as somatic branches
of the CNS (Fig. 3).26–28 In bladder storage, the urethral closure pressure needs to
exceed the pressure from detrusor (bladder) muscle contractions (ie, outflow resis-
tance is high and detrusor tone is low). Normal voiding is achieved when urethral pres-
sure decreases and bladder pressure increases. Problems with this mechanism and



Fig. 3. Neuroanatomy of bladder function. Lesion at X: UMN lesion: Spinal cord reflex
bladder. 1.No voluntary control: loss of bladder sensation. 2.Retention (brief)-distension-
overflow. 3.Reflex micturition occurs with frequent voiding anywhere, initiated by abdom-
inal pressure; slight residual remains. Lesion at Y: LMN lesion: Denervated bladder. 1.No
voluntary control: loss of bladder sensation. 2.Retention-distension-overflow incontinence.
3.In time small, brief contractions of bladder muscle occur via an intramural reflex activity-
incomplete-large residual remains. DF, dorsal funiculus; GSE, general somatic efferent; GVA,
general visceral afferent; GVE, general visceral efferent; LF, lateral funiculus; TL, thoracolum-
bar; VF, ventral funiculus. (From De Lahunta A, Glass E, Kent M. Control of micturition. In: de
Lahunta’s Veterinary Neuroanatomy and Clinical Neurology. Philadelphia: Elsevier; 2021. p.
221–5; with permission.)
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the coordination between urethral muscles and detrusor muscle can lead to
incontinence.
Somatic innervation is primarily to the striated muscle of the urethra via a branch of

the pudendal nerve, originating from the sacral spinal cord (S1-S4).26–28 The sympa-
thetic nerve supply comes from the hypogastric nerve, which originates from lumbar
segments of the spinal cord (L1-L4), with the preganglionic fibers synapsing in the
caudal mesenteric ganglion and postganglionic fibers supplying the bladder (primarily
b2 receptors) and urethra (primarily a1 and some a2 adrenergic receptors). Parasym-
pathetic innervation originates from the sacral cord (S2-S4) forming the pelvic nerve
(these same segments also innervate the external genitalia and urethra).
During the storage (filling) phase, there is an increase in the tone of the smooth and

striated muscles that form the external and internal urethral sphincters, which maintain
continence; the pudendal nerve and sympathetic nerves innervate these muscles.
During this phase, the smooth muscle of the bladder (the detrusor muscle) remains
relaxed due to the influence of the pelvic nerve afferents and the sympathetic nerves
innervating the muscle. The coordination of these actions is maintained by a reflex arc
including bladder stretch and pressure receptors, afferent pelvic nerve, spinal cord in-
terneurons, and sympathetic tone in hypogastric nerve efferents. The reflex allows the
bladder to accumulate large volumes of urine with only small increases in intravesic-
ular pressure. The tone of the urethral sphincters can also bemediated by upper motor
neurons. Therefore, neurologic lesions anywhere in the spinal cord can result in
bladder dysfunction.3

Intravesicular pressure increases once detrusor muscle fibers are fully stretched.
Bladder wall receptors will detect this increase, stimulating sensory impulses to be



Mair80
sent via the pelvic nerve to the pons, cerebrum, and cerebellum, resulting in the sensa-
tion of bladder fullness. Voluntary micturition and emptying of the bladder are initiated
by signals from the cerebrum and brainstem, which stimulate descending upper motor
neurons (UMNs) in the reticulospinal tract to the sacral parasympathetic nuclei. Pelvic
nerve impulses then stimulate detrusor muscle contraction, whereas stimulation of the
pudendal and hypogastric sympathetic nerves results in relaxation of the urethral
sphincters. The emptying phase ends when the bladder stretch receptors sense
that the bladder is empty and afferent parasympathetic (pelvic nerve) impulses cease.
Pelvic nerve efferent activity also ceases, and pudendal motor and sympathetic nerve
activity resume, resulting in detrusor muscle relaxation.
Neurologic causes of urinary incontinence can result from 1 of 2 general forms:

either dysfunction of UMN or lower motor neurons (LMN).26–28 Disinhibition of the ure-
thral sphincters resulting in increased urethral resistance can be caused by UMN dis-
ease, usually deep spinal cord lesions anterior to the pelvic ganglion. Damage to the
LMN, on the other hand, results in paralysis of the detrusor muscle and an atonic
bladder. LMN damage may arise in the sacral spinal cord segments, sacral spinal
nerves, pelvic nerves and sacral plexus, or pudendal nerves.27 The collection of nerves
at the end of the spinal cord is known as the cauda equina, due to its resemblance to a
horse’s tail (Fig. 4). Damage to this region is a common cause of LMN damage result-
ing in urinary incontinence. Although distinguishing between UMN and LMN causes of
incontinence may seem important, in reality the treatment and management of
affected horses is often the same, regardless of the underlying cause.
CLINICAL SIGNS OF NEUROLOGIC BLADDER DYSFUNCTION

Incontinence is typically diagnosed by the observation of constant or periodic drib-
bling of urine from the vulva or penis.28 In many cases, bladder dysfunction may
have been present for a variable period of months to years before these signs are
noticed by owners. Scalding of the skin and associated alopecia and accumulation
of calcium carbonate deposits of the hind limbs (Fig. 5), perineum (in mares), and
ventral abdomen (in males) often occurs in chronic cases. Urine may also be involun-
tarily voided in association with exercise and coughing or other activities that result in
an increase in intra-abdominal pressure.
UMN bladder dysfunction results from lesions cranial to the sacral segments that

interrupt the cranially projecting sensory and caudally projecting motor pathways.27

UMN disease is characterized by increased urethral pressure, whichmaymake urinary
catheterization difficult, but horses affected by UMN disease often present with other
severe neurologic signs, such as recumbency, which dominate the clinical
Fig. 4. The cauda equina.



Fig. 5. Urine scalding of the skin of the hind limbs secondary to urinary incontinence.
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management of the case. If these other clinical problems associated with UMN dis-
ease are manageable then the affected horse may develop the ability to urinate reflex-
ively7; this is characterized by frequent urination, especially when there is an increase
in intra-abdominal pressure, for example, during exercise. The bladder is often not
completely emptied, which may result in deposits of sabulous material, similar (but
not usually as severe) to horses affected by LMN bladder paralysis. Urine dribbling
often occurs intermittently as well. Potential treatments for UMN bladder dysfunction
could include sympatholytic drugs such as phenoxybenzamine, acepromazine, or
prazosin to block the sympathetic alpha-1 receptors in the smooth muscle of the in-
ternal sphincter; parasympathomimetic drugs like bethanechol to stimulate the detru-
sor muscle; and skeletal muscle relaxants like benzodiazepines or dantrolene to block
the striated urethralis muscle.27

LMN disease causes bladder paralysis and is often accompanied by other signs of
sacral or lumbosacral dysfunction, such as loss of external anal sphincter tone (Fig. 6),
reduced or absent perineal reflex, tail paralysis, analgesia or hypalgesia of the peri-
neum, atrophy of the muscles of the hip and hind limb, and paresis of the hind limbs.
Occasionally, the penis or vulva may also appear paralyzed (Fig. 7). The bladder dis-
tends with urine, and urine continually overflows and dribbles from the urethral orifice.
The bladder can usually be evacuated by putting pressure on it per rectum; the only
resistance to this will be at the internal urethral sphincter.



Fig. 6. Loss of external anal sphincter associated with sacrocaudal dysfunction.
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NEUROLOGIC CAUSES OF URINARY INCONTINENCE

Well-recognized neurologic causes of incontinence include equine herpes virus 1
myeloencephalopathy,3,29–32 polyneuritis equi (neuritis of the cauda equina),33–35

and sacral/coccygeal trauma.36 Lumbosacral intervertebral disk protrusion has also
been reported as a cause of urinary incontinence.37
Fig. 7. Urine scalding of the hind limbs and paraphimosis in a gelding.
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Equine herpesvirus-1 (EHV-1) infection is ubiquitous in most horse populations
throughout the world and causes disease in horses and extensive economic losses
through frequent outbreaks of respiratory disease, abortion, neonatal foal death,
and myeloencephalopathy.38 Myeloencephalopathy is an uncommon manifestation
of EHV-1 infection; occasionally it has also been associated with EHV-4 infection.
The clinical signs are the result of multifocal vasculitis, hemorrhage, thrombosis,
and ischemia in the spinal cord.39 Clinical signs, which commonly follow an episode
of fever or coughing in the affected horse or in its in-contact herd mates, include sud-
den onset and stabilization of signs of ataxia, paresis, and urinary incontinence. Single
or multiple cases may occur on the premises, and infection may be spread by horses
attending external shows and events.39–41 Most EHV-1 infections that cause neuro-
logic disease represent reinfection rather than recrudescence of a chronic infection,
and infection is usually in horses with significant preexisting serum antibody titers.
Those horses that develop myeloencephalopathy are usually the ones that show the
most rapid increases in antibody titers after infection. The onset of neurologic signs
may or may not have been preceded by signs of upper respiratory tract disease, fever,
or hind limb edema during the previous 2 weeks.42 The diagnosis and management of
equine herpes myeloencephalopathy are beyond the scope of this article, and readers
are referred to other sources of information on these topics.43

The cause of polyneuritis equi is unknown, although both primary immunologic re-
action and viral inflammatory disease have been suggested. The pathologic lesions
resemble Guillain-Barre syndrome in man and experimental allergic neuritis in rodents
(Fig. 8).44 Initial clinical signs may include perineal hyperesthesia (presenting as tail
and perineal pruritus) and hypalgesia/analgesia (Fig. 9), followed by progressive paral-
ysis of the tail (Fig. 10), rectum, anus, and bladder (Fig. 11). Penile prolapse and urine
dribbling may be seen in males.33–35 Muscle atrophy of the gluteals and hind leg mus-
cles (frequently asymmetric) may occur (Fig. 12). Asymmetric cranial nerve signs,
including paralysis of the masticatory and facial muscles, head tilt, nystagmus, tongue
paralysis, and dysphagia, may be observed.26 There is no specific diagnostic test
currently available. Cerebrospinal fluid analysis may show xanthochromia with mildly
increased cell counts and total protein concentrations.34 Definitive diagnosis is made
by postmortem examination. There is currently no effective treatment, although corti-
costeroids may result in some temporary improvement.
The spectrum of neurologic diseases accompanied by incontinence may also

include horses afflicted with equine protozoal myeloencephalitis, cervical stenotic
Fig. 8. Cauda equina neuritis (polyneurits equi). Postmortem appearance of the cauda
equina showing chronic inflammatory changes.



Fig. 9. Cauda equina neuritis (polyneurits equi). Analgesia of the perineum.
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myelopathy, and equine degenerative myelopathy.3 Although the latter 2 diseases do
not directly affect the sacral segments, bladder paralysis, overflow incontinence, and
sabulous urolithiasis have been recognized in some affected horses.
Neoplastic infiltration of the lumbosacral spine is an infrequent cause of urinary in-

continence, usually associated with other clinical signs such as fecal incontinence,
reduced tail tone, weakness, lameness, andmuscle atrophy. Melanoma in gray horses
is the commonest neoplasm that can present in this fashion, but other rarer tumors
and other nonneoplastic infiltrative lesions (such as pyogranulomatous lesions) can
also cause similar signs.45–47
Fig. 10. Cauda equina neuritis (polyneurits equi). Paralysis of the tail.



Fig. 11. Cauda equina neuritis (polyneurits equi). Urine and fecal scalding of the perineal
skin due to urinary and fecal incontinence.

Fig. 12. Cauda equina neuritis (polyneurits equi). Asymmetric muscle atrophy.
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IDIOPATHIC BLADDER PARALYSIS

Idiopathic bladder paralysis is characterized by bladder paralysis and sabulous
cystitis in the absence of overt neurologic deficits.3,48–50 It seems probable that a pro-
portion of cases diagnosed with idiopathic bladder paralysis have an underlying
neurologic initiating cause, but there are no other identifiable signs of neurologic
dysfunction; in other words, prior neurologic disease cannot be ruled out with confi-
dence.3 Over time, the chronic distension of the bladder and the accumulation of
heavy deposits of sabulous material likely cause myogenic detrusor damage, which
perpetuates the bladder dysfunction (Fig. 13). Sabulous urolithiasis is the term used
to describe accumulation of urine sediment, primarily calcium carbonate crystals, in
the ventral aspect of the bladder (Fig. 14).3,48–50 The accumulated urine sediment
can develop into a large, inspissated mass (Fig. 15), which on initial palpation per
rectum may be mistaken for a cystolith; however, the concurrent finding of a large,
atonic bladder should alert the clinician to consider bladder paralysis and sabulous
urolithiasis.49,50 In contrast, cystoliths are usually found in small bladders, and incon-
tinence is often accompanied by stranguria, which is absent in cases of bladder paral-
ysis. Despite recognition for several centuries, the syndrome of bladder paralysis,
complicated by urinary incontinence and sabulous urolithiasis, remains poorly under-
stood.12 A major reason for this lack of understanding is the fact that affected horses
may not present for months to years after onset of the problem that eventually leads to
incontinence. Therefore, the clinician is often faced with the end stage of the syndrome
when horses are initially presented for evaluation of incontinence.49,50
Fig. 13. Heavy deposit of calcium carbonate in the urine drained from the bladder of a
horse with sabulous urolithiasis.



Fig. 14. Postmortem appearance of accumulation of sabulous material in the bladder of a
horse with idiopathic bladder paralysis.
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In some cases, urinary incontinence may arise secondary to mild neurologic dis-
ease or musculoskeletal problems that prevent the normal posturing for urination.
The identification of mild neurologic causes of bladder dysfunction may be difficult
in the absence of the more overt clinical signs associated with polyneuritis equi.
However, 50% of cases of sabulous urolithiasis in one report had a variety of neuro-
logic deficits, including perineal hypalgesia, various degrees of ataxia, and impaired
proprioception.49 In another review of urinary incontinence, 11 of 37 cases had
either neurologic disease or detectable neurologic lesions at postmortem
examination.3

Chronic accumulation of urine and sabulous deposits of calcium carbonate crystals
in the bladder lead to detrusor muscle atony. The weight of the accumulated urine and
sabulous deposits leads to stretching of the detrusor muscle and inability to contract.
Eventually the ability to maintain sphincter function is lost and incontinence develops.
Fig. 15. Postmortem appearance of a mass of sabulous material in the bladder of a horse
with idiopathic bladder paralysis. (Courtesy of Dr T J Divers.)
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The accumulation of sediment and retention of urine with production of ammonia irri-
tate the mucosa of the bladder and cause secondary cystitis, which further damage
the bladder musculature.
Treatment of bladder paralysis should aim to assist urine evacuation to avoid detru-

sor atony from chronic overdistension of the bladder.27 Bladder lavage is often suc-
cessful at removing the accumulated sediment, although in some cases sediment
may be firmly adherent to areas of bladder mucosal ulceration. Repeated lavage will
be required to remove the sabulous material as it continues to be deposited over
time. An indwelling urinary or Foley catheter can accomplish this but is often imprac-
tical in the long term due to ascending infection resulting in bacterial cystitis. Pharma-
cologic treatments may include bethanechol, a direct-acting parasympathomimetic
drug, to stimulate the muscarinic receptors in the detrusor muscle.27,51 In dogs, phe-
noxybenzamine or prazosin, alpha-adrenergic blockers, are used to block the sympa-
thetic alpha-1 receptors in the smooth muscle of the internal urethral sphincter, but
these have not been described in the horse. It is likely that any pharmacologic treat-
ment would need to be instituted early in the disease process to be effective to avoid
permanent detrusor dysfunction.
Bacterial cystitis and ascending urinary tract infection resulting in uretitis, pyelone-

phritis, and interstitial nephritis with renal failure can occur secondary to idiopathic
bladder paralysis or cauda equina neuritis.52,53 Clinical signs may include chronic
weight loss, anorexia, apathy, and depression. Complementary laboratory and sono-
graphic assessment can be helpful to confirm renal involvement. The prognosis is
poor.
There have been few reports of the long-term outcomes of horses affected by idio-

pathic bladder paralysis; most horses require euthanasia due to problems associated
with chronic/recurrent cystitis and/or ascending urinary tract infection. Rendle and
colleagues51 reported the outcomes of 5 horses with sabulous cystitis that were
managed for up to 3 years. The horses were treated by emptying the bladder through
a urinary catheter and saline lavage with cystoscopic guidance to remove residual
sabulous material. The cystitis was treated with antimicrobial and anti-inflammatory
medications, and bethanechol chloride was also administered. Frequent catheteriza-
tion and emptying of the bladder were an alternative to regular cystoscopic examina-
tion with saline lavage, but this resulted in the development of a urethral stricture in one
case. Four of the horses returned to work, and one was retired owing to persistent
incontinence.
TRAUMA: DAMAGE TO THE URETHRAL SPHINCTER

Damage to the urethral sphincter can occur in mares secondary to foaling or breeding
injuries. It is possible that pregnancy and parturition may be an underrecognized
cause of urinary incontinence in multiparous mares. A history of dystocia, even several
years previously, should be considered a potential inciting cause in mares presenting
for evaluation of incontinence.16,54 Iatrogenic damage can also occur as a result of
surgical procedures, such as removal of cystic calculi or accidental damage caused
by a vaginal speculum.55,56 Surgical repair of the damaged sphincter by apposition
of the ends of the ruptured or transected urethralis muscle and tunica muscularis
may be possible in some cases.55 Urethral rupture in males can rarely occur second-
ary to urethral calculus obstruction or direct trauma (eg, a kick); urinary incontinence
can follow, associated with urine leakage into the periurethral soft tissues and tissue
necrosis (Fig. 16). Paraphimosis in males can also present with urinary incontinence,
depending on the underlying cause.



Fig. 16. Extensive skin necrosis secondary to urethral rupture in a gelding.
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CYSTITIS AND URETHRITIS

Cystitis and chronic urethritis can result in urinary incontinence due to irritation of
stretch receptors in the bladder wall resulting in stimulation of parasympathetic affer-
ents and stimulation of detrusor contractions, which cannot be inhibited voluntarily27;
this results in an apparent increase in the frequency of urination (pollakiuria) and an
inability to control when the urination occurs. This condition is sometimes called
“urge incontinence” due to detrusor overactivity. This situation may also arise in cases
of unilateral ectopic ureter where the bladder is smaller than normal (due to disuse)
and therefore incapable of storing normal volumes of urine.
Cystitis in horses is often secondary to other diseases of the lower urinary tract such

as cystic calculi and UMN or LMN bladder dysfunction. Frequent catheterization to
relieve bladder distension (for example, in cases of equine herpes myeloencephalop-
athy or atypical myopathy) can predispose to cystitis. Neoplasia is rare in the urinary
bladder but can also result in secondary cystitis. Ulcerative cystitis has also been re-
ported in horses receiving long-term phenylbutazone therapy.57 Diagnosis and inves-
tigation of cystitis should include cystoscopy (Fig. 17) and urinalysis midstream voided
or catheterized sample submitted for cytology and quantitative culture; generally the
colony count of the offending organisms will be�104 colony-forming units/mL of urine
or greater. Antibiotic therapy should be based on culture and sensitivity results, and
the ability of the antibiotic to concentrate in the urine, as well as practical consider-
ations, such as cost, ease of administration, and toxicity.



Fig. 17. Cystoscopy showing inflamed/hemorrhagic bladder mucosa in cystitis.
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ESTROGEN-RESPONSIVE URINARY INCONTINENCE

Estrogen-responsive urinary incontinence (“hypoestrogenism”) has been reported as
a cause of urinary incontinence in a small number of mares.3,58,59 Estrogen may in-
crease the sensitivity of urethral alpha receptors to increase internal sphincter tone.
In one case, an 18-year-old Shetland Pony mare responded to small doses (2 mg
intramuscularly every 48 hours) of estradiol cypionate.58 Another 2 mares were re-
ported to have estrogen-responsive urinary incontinence.59 The dose of estradiol ben-
zoate administered to one of these mares (6 mg intramuscularly for 3 days and then
alternate day treatments) was 3 to 6 times in excess of that expected to produce phys-
iologic estrous levels. In contrast, the second mare responded to very low exogenous
levels of estradiol, which corresponded to physiologic estrous concentrations (5 mg
intramuscularly for 4 days, then every third day, and was subsequently maintained
on 2.5 mg intramuscularly every third day).59

POLYURIA

Conditions resulting in severe polydipsia and polyuria (such as diabetes insipidus)
have been reported to cause urinary incontinence as a result of chronic bladder dila-
tation, enuresis, and bladder overflow.60

TOXICITIES

Cystitis and caudal limb ataxia can occur in horses grazing pastures containing spe-
cies of sorghum, especially hybrid crosses of sorghum (Sorghum vulgare) and Sudan
grass (S vulgare var sudanense), and Johnson grass (Sorghum halepense).61 The toxic
principle is believed to be associated with the development of cyanide in the plant dur-
ing periods of rapid growth; well-cured hay does not appear to be toxic. Cases have
been reported in the western and southwestern states of the United States and
Australia.61–63 The clinical signs include symmetric ataxia, hind limb weakness, flaccid
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paralysis of the tail, and urinary incontinence. On rectal examination, hard concretions
of sabulous material may be identified in the bladder. A bunny-hopping gait is some-
times seen. Treatment is supportive with removal from the source of the toxin.
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