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ABSTRACT

Urethral sphincter mechanism incompetence (USMI) is the most common cause of acquired urinary incontinence in dogs.

The pathogenesis of USMI is multifactorial and complex. Studies have shown variable results regarding the effects and

timing of sterilization on the incidence of USMI. Diagnosis of USMI is often based on history, physical examination,

and elimination of other differentials. Treatment options for USMI include medications, such as a-adrenergic agents

and estrogen products, minimally-invasive urethral bulking procedures, surgical procedures (e.g., indwelling urethral

occluders), or combination therapy. The overall prognosis for USMI is typically fair to good with long-term therapy.

(J Am Anim Hosp Assoc 2018; 54:22–29. DOI 10.5326/JAAHA-MS-6524)

Introduction
Urinary incontinence, with a prevalence in dogs ranging from 5.1 to

20%, is particularly important because of the impact it can have on

human-animal interactions and specifically on relinquishment or

euthanasia of a pet.1–4 A study evaluating causes of relinquishment of

pets presented to an animal shelter identified that, in dogs, soiling in

the house was the sole reason for 9.5% of relinquishments and a

primary contributor to a multifactorial set of causes in 18.5% of

cases.4 Urinary incontinence may be congenital or acquired. Ac-

quired etiologies may be neurogenic (e.g., lower-motor neuron,

upper-motor neuron, detrusor-urethral dyssynergy, primary bladder

atony) or non-neurogenic (e.g., urethral sphincter mechanism in-

competence [USMI], secondary bladder atony, detrusor instability

or urge incontinence, urovaginal fistula).5,6 The most common

cause of acquired urinary incontinence is USMI, which affects up to

60% of all dogs with acquired incontinence.6–8

Brief Review of Relevant Anatomy
Key anatomy of the lower urinary tract includes the detrusor muscle

of the urinary bladder, the smooth muscle of the internal urethral

sphincter, the skeletal muscle of the external urethral sphincter, and

the ureterovesicular junction. Urine retention is under sympathetic

nervous control through the hypogastric nerve and concurrent in-

hibition of the parasympathetic nervous system, whereas micturition

is under parasympathetic nervous control through the pelvic nerve.

Somatic sensory control is via the pudendal nerve (Figure 1).1,9–11

Urinary incontinence in patients with USMI is defined as the in-

voluntary leakage of urine during the storage phase.11

Pathophysiology/Etiology of USMI
Urethral sphincter mechanism incompetence has been associated

with sterilization given the higher prevalence among spayed female

dogs and responsiveness of some dogs to estrogen supplementa-

tion.2,3 The method of sterilization (ovariohysterectomy [OHE]

versus ovariectomy) does not alter the risk of developing USMI.12

Structural, functional, and hormonal differences are present within

a dog post-OHE as compared with pre-OHE, and may contribute to

abnormal urine storage. However, the etiology is complex. A cohort

study of 269 dogs found no difference in long-term (2-yr) urinary

continence rates between spayed and intact dogs.13 Additionally,

USMI can occur in male dogs and has been reported in both male

and female intact animals.14,15
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The exact pathophysiology of USMI is unknown, but it appears

to be multifactorial. Proposed mechanisms include hormonal (e.g.,

decreased estrogen levels altering urethral tone, increased gonado-

tropin levels, decreased local cyclooxygenase-2 expression), structural

(e.g., altered collagen and smooth muscle, shortened urethra,

intrapelvic bladder), and functional (e.g., altered urethral pressure

profiles) abnormalities.11,16

Timing of Sterilization

There is conflicting evidence for USMI development andOHE in relation

to the time of the first heat. There are numerous reports of decreased

incontinence in dogs sterilized prior to the first heat cycle as compared

with those sterilized later in life.17,18 In contrast, dogs undergoing OHE at

less than 3 mo of age in one study had greater incontinence compared

with dogs undergoing the procedure after the first heat cycle.3 Several

studies found no association with USMI and timing of OHE.3,19 A recent

systematic review of 1853 records included only 3 articles on this topic

and concluded that there was neither consistent nor strong enough

evidence to make recommendations on the effect of OHE or age at the

time of OHE for the development of USMI.20

Hormonal Abnormalities: Estrogen Deficiency and Gonadotropins

One of the most strongly hypothesized contributors to USMI is that

estrogen deficiency impacts sphincter competence. Estrogen receptors

are prominent in the urethra and increase the sensitivity of a-receptors

to catecholamines, which improves urethral tone.21 Alterations in

urethral tone are observed both with normal estrus and iatrogenically-

induced alterations in estrogen levels. However, intact female dogs only

have elevated estrogen levels twice per yr; at other times, plasma es-

trogen levels are similar to those in sterilized female dogs.22–24 Addi-

tionally, clinical experience supports that not all incontinent dogs

improve with estrogen supplementation. Therefore, it is unlikely that

estrogen alone is the sole factor for the development of USMI.

Elevations in luteinizing hormone (LH) and follicle-stimulating

hormone (FSH) following OHE have been hypothesized to play a role

in the development of USMI. Administration of gonadotropin an-

alogues (GnRH) to down-regulate pituitary expression of gonado-

tropin receptors and subsequently suppress LH and FSH production

has been effective in some dogs.25 However, a relationship between

gonadotropin expression and changes in urethral pressure profile

changes has not been appreciated, and the impact of OHE on urinary

tract receptor expression is controversial.21,25,26 Gonadotropin analogues

may have direct effects on the lower urinary tract to improve bladder

capacity, which may explain why some dogs with USMI benefit.27

Gonadotropins may also induce prostaglandin synthesis.

Prostaglandins play a role in regulating bladder tone and modulating

micturition reflexes, and are cytoprotective for uroepithelium.28

Decreased cyclooxygenase-2 expression in the lower urinary tract of

sterilized dogs may impair normal function and contribute to de-

velopment of USMI.28

Structural Abnormalities

Post-OHE, dogs develop increased collagen to muscle ratio in the

bladder and urethra.29 Different collagen composition of pelvic floor

soft tissues results in altered tensile strength, contractility, and neuronal

transmission.30 Shorter urethral lengths found in sterilized dogs com-

pared with their intact counterparts may contribute to an intrapelvic

bladder and modified urethral pressure profiles.18,21,31,32 Anatomical

changes associated with tail docking, and obesity with intra-abdominal

fat deposition have also been associated with USMI.17,33

Functional Abnormalities

There is decreased urethral closure pressure within 1 yr of OHE even

in dogs that remain continent. If the urethral closure pressure drops

below a certain threshold, the sphincter becomes incompetent and

incontinence develops.21,22,32

Clinical Features
Signalment
Affected dogs are typically young to middle-aged spayed female dogs.

Medium to large-breed dogs (.15 kg) are commonly affected, with

FIGURE 1 Graphic representation of nervous control of micturition

with innervation, receptors, and associated muscles denoted. Nervous

control (Green) Sympathetic innervation via hypogastric nerve. Targets

b receptors of detrusor muscle and a of the internal sphincter.

(Orange) Parasympathetic innervation via pelvic nerve. Targets Ach

receptors of detrusor muscle. (Yellow) Somatic nervous system via

pudendal nerve. Targets skeletal muscle of the external urethral

sphincter under conscious control. Musculature (Pink) Detrusor muscle.

(Brown Stippled) Internal urethral sphincter. (Solid Brown) External

urethral sphincter.
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one study showing that of a population of spayed female dogs (n ¼
566), 9.12% of the dogs .15 kg were incontinent, whereas 1.37%

of those ,15 kg were incontinent.3,34 Predisposed breeds include

Doberman pinschers, Old English sheepdogs, springer spaniels,

boxers, rottweilers, Weimaraners, giant schnauzers, and Irish set-

ters.11,26,35 Of the small-breed dogs, miniature poodles are the most

common breed affected.17 Most dogs develop incontinence within

3 yr of OHE or neuter, but clinical signs may be seen immediately or

delayed up to 10 yr.11,26 Males may also develop incontinence sec-

ondary to USMI. A retrospective analysis identified 54 cases of USMI

out of 121 incontinent male dogs and showed that the condition

follows a similar pattern of presentation and signalment to females,

with larger, middle-aged, and castrated dogs most affected.14

History and Physical Exam
Animals with USMI may have intermittent or continuous urinary

incontinence of varying degrees of severity. Generally, incontinence

is worse when recumbent or during periods of increased abdominal

pressure (e.g., barking, coughing, excitement).17 There are no physical

exam findings specific to USMI, but particular attention should be

given to bladder size, tone, and location; urethral and prostatic pal-

pation on rectal examination; neurologic assessment; and examination

of the external genitalia.11,17

Diagnosis
The diagnosis of USMI is based on signalment as described, history of

intermittent incontinence (particularly while relaxed or resting), and

exclusion of other causes of incontinence.11 Complete blood count

and chemistry panel are generally unremarkable, but should be

performed to rule out underlying systemic disease. Urinalysis with

urine specific gravity and urine culture with antimicrobial sensitivity

via cystocentesis are recommended as part of the minimum data-

base for urinary incontinence to screen for concurrent polyuria/

polydipsia or urinary tract infections that may be contributing to

the severity of the urinary incontinence. Abdominal radiographs

and ultrasound are typically normal in dogs with USMI. However,

abdominal imaging is very important in helping to rule out con-

current urinary tract calculi or neoplasia and should be included in

the minimum database for the diagnostic workup of urinary in-

continence. If a strong clinical suspicion for USMI remains after the

minimum database is collected, then a trial of medical therapy is an

acceptable diagnostic and therapeutic step.

Definitive diagnosis of USMI requires urodynamic studies.

However, these tests require specialized equipment and are generally

not widely available except at some universities and referral centers,

including University of California Davis School of Veterinary

Medicine and The Ohio State University College of Veterinary

Medicine.36 Urethral pressure profiles measuring pressure along the

length of the urethra are required to document decreased urethral

tone.36 There is wide interindividual variation, and the test is af-

fected by sedation, movement, and muscle activity. Briefly, a tran-

surethral urethra pressure profile catheter is placed and connected

to a transducer. The transducer then records pressures within the

urethra as fluid is slowly infused and the catheter slowly withdrawn.

The maximal urethral pressure recorded in this procedure is com-

pared with baseline as well as the normal for the patient demo-

graphic. Cystometrogram is also helpful in evaluating bladder

storage function and determining if there are concurrent detrusor

abnormalities.36

Treatment
Medical Management
Medical management is always recommended prior to considering

more invasive surgical options. Medical therapies include a-adrenergic

agonists, estrogens or testosterone, GnRH analogues and immuni-

zation, and, uncommonly, anticholinergic drugs.

Alpha-adrenergic Agonists

Alpha-adrenergic drugs, such as the nonselective a-agonist phen-

ylpropanolamine (PPA), are the frontline treatment for USMI.

These drugs are effective because of their sympathomimetic effects

on the bladder neck and urethra.37 Response rates in female dogs

range from 86 to 97%, although efficacy may decrease over

time.22,26,38,39 The cause for decreased efficacy in some dogs with

prolonged treatment is unknown; desensitization of the a-receptors

has been hypothesized, but remains controversial.40 The response

rate in male dogs to PPA is lower: approximately 44%.14

Based on FDA recommendations in the United States, the

starting dose of PPA is 2 mg/kg twice daily.41 A study evaluating once-

daily PPA in which continence was achieved in 8/9 dogs suggests

that once-daily therapy at 1.5 mg/kg can also be considered.40

Clinical improvement is expected within the first 3–4 wk after

starting therapy; maximal urodynamic effects of PPA are observed

by 7–14 days.15,42 Generally, PPA is well tolerated at prescribed

doses. Potential side effects, especially with overdose, include cardio-

vascular (e.g., arterial hypertension, tachycardia), neurologic (e.g.,

seizures, muscle tremors, ataxia, behavioral changes), gastrointestinal

(e.g., vomiting, nausea), generalized anxiety, and malaise.40,43 Most

dogs with PPA toxicosis develop clinical signs within 2–8 hr, al-

though some dogs show signs as early as 30 min. Most dogs recover

within 24 hr with supportive care, but fatalities have been report-

ed.43 Ephedrine (1–2 mg/kg per os [PO] q 12 hr) is an alternative

a-adrenergic and pseudoephedrine is a stereoisomer of ephedrine.26

Phenylpropanolamine is considered superior because dogs treated
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with ephedrine and pseudoephedrine tend to develop more adverse

effects (in particular, nervousness and excitability), with decreased

efficacy. Reported response rates to ephedrine and pseudoephedrine

are only 25–75%.44

Estrogens and Testosterone

Estrogen supplementation may improve continence for female dogs

who do not respond fully to PPA because estrogen and a-adrenergic

drugs are synergistic and estrogens increase the number of and

sensitivity of a-receptors.14 Estrogen supplementation is not rec-

ommended for administration to cats or male dogs regardless of

the underlying disease being treated because of potential side effects

of pancreatic, hepatic, and cardiac lesions; and feminization,

respectively.45

Diethylstilbestrol (DES) has historically been one of the most

commonly used drugs in this class, with 60–80% of dogs showing

improvement in their incontinence when DES is administered as a

sole therapy.11 There are, however, several considerations with DES.

Diethylstilbestrol is a long-acting synthetic estrogen. Estrogens can

cause bone marrow suppression through a poorly understood

mechanism.45,46 Bone marrow suppression specific to DES has been

cautioned historically,47 and data on estrogen-induced myelosup-

pression in general makes it a reasonable concern.48 However, de-

spite the association of estrogens with myelosuppression, there is

not literature to support myelosuppression as a common side effect

of DES at the recommended dose and dosing schedule in dogs.

Long-acting estrogens can also increase the potential risk of mam-

mary and reproductive neoplasia in rodent models, but the risk in

dogs with long-term use has not been established.49–52 Diethylstil-

bestrol is no longer commercially available because of carcinogenic

and teratogenic effects in humans, but can be acquired through

veterinary compounding pharmacies. A recommended dose is

0.1 mg/kg PO q 24 hr for 3–5 days, then a weekly dose of up to 1 mg

per dog.45

In 2011, the FDA approved estriola for the treatment of USMI

in dogs within the United States; estriol has been used in Europe for

much longer. Compared with longer-acting estrogens, estriol is

theorized to be less likely to cause bone marrow suppression due to

altered metabolism53,54 Dose-related vulvar hyperplasia, as noted

with estrogens in general, is possible.45 The FDA-recommended

dose is 2 mg/dog PO q 24 hr with subsequent dose titration to

the lowest effective dose based on clinical efficiency, often reaching

doses as low as 0.5 mg/every other day.55 Estriol should be used

cautiously in intact bitches because of increased risk of pyometra.46

A pilot study using a dosing regimen starting at 0.5 mg/dog once

daily, increasing to 1.0 mg/dog if no response within 1 wk, and, after

2 wk, increasing to 2.0 mg/dog if no response revealed complete

continence in 65% (13/20) of dogs using estriol, but response rates

including partial responses were up to 93%.54 Another study in

which 129 intact bitches received an initial dose of 2 mg estriol per

day for 1 wk followed by weekly reduction in dose to the lowest-

tolerated dose and transition to every other day dosing as tolerated

showed an 83% improvement in incontinence, with 61% being fully

continent and the remaining 22% showing improvement in conti-

nence. Of the 129 dogs, 12 were classified as nonresponders. The

final dose of estriol ranged from 0.25 mg/dog to 3 mg/dog, and 65%

of these dogs received their dose daily with the remainder every

other day.46

Testosterone supplementation may be considered in male dogs

who do not respond favorably to PPA. Response rates tend to be poor,

with one report showing that 4 of 5 dogs who were administered

testosterone for USMI did not have a clinical response.14 Additionally,

testosterone is administered via an injection and is associated with

infrequent but significant side effects, including aggression, peri-

anal adenomas, perineal hernias, and prostatic disorders.56

GnRH Analogues and Immunization

Suppression of FSH and LH with GnRH analogues or vaccination

against GnRHmay improve continence in some dogs.25,57 No adverse

effects have been reported. Unfortunately, a major limitation of

these therapies is decreased availability in the United States. Human-

approved GnRH are often cost prohibitive, and an approved drug

for domestic animals, deslorelin acetate, is strictly reserved for use in

ferrets.57 Additionally, commercial GnRH immunizations are cur-

rently off the market.57

Other Therapies

Detrusor instability and bladder hyperactivity may contribute to

USMI in some dogs and should be considered when the disease is

difficult to manage traditionally.2,58 Anticholinergic drugs, such

as oxybutynin, may be helpful in reducing detrusor muscle

spasm.59

Minimally Invasive Urethral Bulking
Urethral bulking improves continence because injection of bulking

agents into the urethral submucosa increases muscle fiber length and

subsequently increases urethral closure pressure.60 This procedure is

well tolerated and minimally invasive, and dogs are generally con-

tinent within 2–3 days.61 Reported response rates with bulking alone

are approximately 60–70%, and an additional 15% of dogs will

become continent with the addition of an a-agonist.61,62 One of the

biggest disadvantages to urethral bulking is the poor long-term re-

sponse. Efficacy decreases over the first 12 mo, and repeated in-

jections are often required in up to 40% of cases.61
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Another major disadvantage at this time is the decreased

availability of an acceptable bulking agent. Bovine collagen has been

considered the historical gold standard product for this procedure.63

Various other bulking agents, including polyethylene glycol car-

boxymethyl cellulose hydrogel, teflon, carbon-coated zirconium

oxide beads, ethylene vinyl, calcium hydroxyapatite, and hyaluronic

acid/dextrantomer copolymer have been investigated, but none

have replaced the gold standard.62,64 The most promising is poly-

dimethylsiloxaneb, which performed well in a recent clinical trial in

which 21/22 dogs became continent after bulking.63

Intraurethral injection of autologous muscle stem cells has

shown promise both in direct application in human stress-induced

incontinence as well as in a canine model of incontinence currently

being translated to human medicine.65,66 The objective of the in-

jection is to restore urethral sphincter function, as well as restore the

adnexal structures including blood supply and innervation to the

urethral sphincter.65 A clinical trial was recently completed at North

Carolina State University.

All bulking agents are placed similarly via cystoscopy. While

the cystoscope is positioned at the proximal urethra, an injection

needle containing the bulking agent is passed through the operating

channel and visualized at the end of the cystoscope. The agent is

injected submucosally at the 2-, 6-, and 10-o’clock positions until a

bleb extending to the midline of the urethra is created. The goal at

the end of the procedure is for the blebs to just close the urethral

lumen when at rest (Figures 2A, B).64 However, there is evidence

to suggest that this level of apposition may not be necessary to

achieve continence.61 Urine retention is the most concerning

short-term complication, but this is typically transient and self-

limiting. Acute allergic reaction has been associated with some

bulking agents.63

Surgical Management
The goals of surgery for USMI are to increase urethral pressure, either

by creating mid-urethral tension or cranial repositioning of the

bladder neck, or to increase urethral length.67 Over the last decade,

surgical placement of urethral occluders has gained popularity and

is an excellent option for dogs who fail medical management. Tradi-

tional surgical techniques including colposuspension, urethropexy,

and cystourethropexy generally result in fair short-term, but poor

long-term, continence.68

Urethral Occluders
Patient-controlled artificial urethral sphincters have been used for

the treatment of refractory incontinence in human medicine for

decades. In 1989, the first veterinary artificial urethral sphincter-

like device used was a Dacron-impregnated Silastic band placed

to encircle the proximal urethra and mechanically increase urethral

resistance with subsequent continence.69 Since that time, percu-

taneously adjustable urethral hydraulic occluders (HO) have be-

come popular, and high continence rates (.90%) have been

reported with their use in dogs.67,70 Additionally, unlike other

treatment options, response appears durable long-term; dogs from

the initial pilot studies (n ¼ 4 dogs) were continent at their last

follow-up at .2 years.67

Urethral occluders are placed surgically via a ventral caudal

median celiotomy. An in-depth surgical discussion is beyond the

scope of this paper and has been published elsewhere.67,70 Briefly, an

inflatable silicone cuff is placed around the urethra and connected

via tubing to a subcutaneous access port (Figures 3A–C). Approx-

imately 30–45% of dogs may be continent following placement of

the HO device alone because of passively increased urethral tone

from the implant.67,70,71 The addition of a-agonist or estrogen is

recommended for animals who remain incontinent 2 wk postop-

eratively.70 In the largest clinical study, 61% (n ¼ 11/18) of dogs

were continent after the placement of the HO in combination with

medical management.70 If refractory incontinence persists at 6–8 wk

postoperatively, then saline may be injected in 0.1–0.2 mL incre-

ments into the subcutaneous access port using a noncoring Huber

needle to inflate the silicone cuff.70,71 Continence scores increased

with HO placement for all cases in the literature.67,70,71 Minor

reported complications of HO include urinary tract infections (.4

mo after HO placement), temporary (,5 day) dysuria following

HO placement and inflation, transient pain at the site of the sub-

cutaneous port, and prolonged duration of urination.67,70,71 Urinary

obstruction is a major complication, which likely requires HO re-

moval, and has been reported 1.5–23 mo postoperatively. Two dogs

required urethral stenting to treat extraluminal urethral strictures in

one report.70 Although not yet reported in dogs, urethral atrophy

secondary to chronic pressure on the pelvic urethra has been

reported in humans with HO.67,71

FIGURE 2 (A) Cystoscopic view of injecting bulking agent at 3-,

6-, and 9-o’clock positions in the urethra. (B) Cystoscopic view after

injection of bulking agent at completion of procedure. Red arrows

identify collagen blebs and black arrow identifies the urethral lumen.
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Colposuspension
Colposuspension has historically been one of the most commonly

performed surgical procedures for USMI.72 In this surgery, the va-

gina is attached to the ventral abdominal wall with sutures that

travel through the prepubic tendon to entrap the urethra.72 In ad-

dition to advancing the bladder neck and proximal urethra cranially,

the vagina cradles the urethra in a position over the pelvic brim to

apply external compression. This procedure achieves short-term

continence in 50–60% of dogs, but unfortunately, long-term con-

tinence is poor, with only 14% of dogs continent at 1 yr.72,73

Transient dysuria may occur postoperatively, but complete urinary

obstruction is uncommon. However, removal of the colposus-

pension sutures may be required if there is persistent obstruction

that does not improve with conservative treatment.72,73

Urethral sling procedures have been combined with colpo-

suspension to provide external urethral compression. Slings are

created with either seromuscular bladder wall flaps or synthetic mesh

material. However, combining these procedures with colposus-

pension does not improve outcome.72 Colposuspension cannot be

easily performed in dogs with intrapelvic bladders. Urethral

lengthening has been performed in a small number of dogs with

severe urethral hypoplasia and an intrapelvic bladder. Good results

were reported in 7/8 dogs.72

Surgical techniques for male dogs that move the bladder neck

cranially include vas deferens pexy and prostatopexy. Vas deferens pexy

requires castration, which may worsen incontinence, and the pexy may

become unstable over time.74 Therefore, prostatopexy, suturing the

prostatic capsule to the prepubic tendon, has been attempted to

provide more stability. Unfortunately, results have been fairly disap-

pointing. In a small study with nine male dogs undergoing prosta-

topexy, five dogs had improvement, but only one dog had complete

resolution of incontinence; four dogs had no improvement.74

Urethropexy and Cystourethropexy
Similar to colposuspension, urethropexy or cystourethropexy move

the bladder neck and proximal urethra to an intraabdominal posi-

tion.72 These procedures involve tacking the urethra or urethra and

bladder neck, respectively, to the ventral abdominal wall. Unlike

colposuspension, however, these pexy procedures reduce urethral

luminal diameter and subsequently increase resistance to urine

flow.72,75 In a prospective study of 100 dogs, 87% of dogs improved

after urethropexy. However, similar to other surgical techniques, the

incontinence worsened with time, and long-term continence

dropped to 56%.35 Postoperative complications, including dysuria

and anuria, were seen in approximately 20% of dogs.35 Cystour-

ethropexy was evaluated in a small 10-dog study and continence

with surgery alone was only 20%.75

Conclusion
Incontinence, specifically USMI, is a relevant veterinary concern that

impacts long-term well-being of both owners and pets. Etiology of

USMI is multifactorial and complicated. Treatment options include

medical and surgical management, or combination therapy. Medical

management including a-adrenergic agents 6 estrogen therapy is

recommended for most cases of urinary incontinence. Minimally

invasive urethral bulking and/or surgical urethral occluder place-

ment may be considered for cases that are refractory to these

medications. Some degree of lifelong medication is likely required

even after urethral bulking is performed. Single-therapy surgical

approaches, such as colposuspension, are currently out of favor.

The authors thank Joe Bartges, India Lane, and Karen Tobias for pro-

duction of photographs.

FOOTNOTES
a Incurin; Merck Animal Health, Summit, New Jersey
b Macroplastique; Uroplasty Cogentix Medical, Minnetonka, Minnesota

FIGURE 3 (A) Intraoperative urethral occluder placement in a

14 mo old female spayed rottweiler with urethral hypoplasia. The cuff

(black star) is in place around the urethra (red arrow) and tubing is

exiting the body wall. (B) Intraoperative view of the subcutaneous port

attached to the urethral occluder. (C) Postoperative radiograph showing

placement of the subcutaneous port.
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