Geriatric Urologic Disorders
Urinary Incontinence
· Urinary incontinence, both acute and chronic,
· Neurologic impairment, immobility, female gender, and history of hysterectomy are independent risk factors for incontinence, but neither advanced age nor chronic bacteriuria seem to be.
· Incontinence has economic costs, and medical (e.g., cystitis, urosepsis, pressure sores, perineal rashes, falls) and psychosocial (e.g., embarrassment, isolation, depression, predisposition to institutionalization) consequences
· It is a pathologic condition can be ameliorated or cured, often without invasive tests or surgery and almost invariably without an indwelling catheter.

	Causes of Incontinence


	 

Resnick's Mnemonic: DIAPPERS
D

Delirium and dementia

I

Infections

A

Atrophic vaginitis, atrophic urethritis, atonic bladder

P

Psychological causes, depression

P

Pharmacologic agents

E

Endocrine (diabetes, hypercalcemia, hypothyroidism)

R

Restricted mobility

S

Stool impaction




Neurophysiologic Considerations
· The bladder capacity is ~300 mL in the elderly and ~400 mL in young adults
· Figure 101-5 Neurologic bladder control. Three major components are involved in urine storage and release.

(1) Central nervous system:

 Inhibition from the frontal lobe (cortical) micturition center permits bladder relaxation and filling, and sphincter closure to prevent leakage of urine. When cortical inhibition ceases (i.e., the patient wants to urinate), the brainstem (pontine) micturition center sends impulses down the spinal cord to the detrusor muscle, resulting in muscle contraction.

(2) Bladder:

 Increase in bladder volume stimulates proprioception receptors in the bladder wall and sensory impulses are transmitted through the sacral nerves (S2-S4 roots) to trigger bladder contraction.

 This stimulus for bladder contraction is under inhibitory control by the central nervous system frontal lobe as described previously. Cholinergic stimulation results in bladder contraction.

(3) Bladder outlet: 

The two major factors in maintaining urethral pressure are the internal and external sphincters. 

Internal sphincter: α-Adrenergic stimulation causes muscle contraction, preventing flow of urine. Estrogen deficiency in women can result in decreased competence of the internal and external sphincters.

 External sphincter: It consists of striated muscle under voluntary control. Contraction prevents flow of urine. 

Cortical bladder control
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Age-Related Changes

· Structural and functional changes have been observed
· Bladder capacity, the ability to postpone voiding, urethral and  bladder compliance, maximal urethral closure pressure, and urinary flow rate all are reduced with normal aging

· For women, these changes are correlated with the postmenopausal decline of estrogen production
· For men, the age-related changes in the prostate gland are responsible for many of the changes in urination
· The most common age-related change, in both women and men, is involuntary bladder contractions (detrusor motor instability). These involuntary bladder contractions occur in up to 20% of asymptomatic, neurologically normal, continent elderly patients.
	Age-Related Changes in Urologic Function
	
↓ Bladder capacity

↑ Residual urine

↑ Uninhibited bladder contractions

↑ Nocturnal sodium and fluid excretion

↓ Urethral resistance in women

↑ Urethral resistance in men

Weakness of pelvic floor muscles in women




· Drug-Induced Urinary Incontinence

· female stress incontinence from α1-adrenergic receptor antagonists
· genuine stress incontinence was significantly higher in women taking prazosin
· switching from doxazosin to enalapril briefly reduced the female patient's stress incontinence; however, she developed a persistent dry cough (from the enalapril) that continued to cause episodic stress incontinence. Her cough and stress incontinence resolved when she was switched to amlodipine.
Classification

· basic types of urinary incontinence are acute (or transient) and reversible or chronic and persisten urinary incontinence
· Persistent urinary incontinence (PUI) can be classified further into four subgroups: (a) urge, (b) stress, (c) overflow, and (d) functional.

Acute Incontinence
· A review for reversible factors include the following: 
(a) cystitis, atrophic vaginitis, and urethritis;     (b) CHF;      (c) polyuria from diabetes;    (d) delirium and acute confusional states;   (e) immobility; and     (f) medication side effects.
· The following medications are associated with acute onset urinary incontinence: diuretics;   α-adrenergic agonists (e.g., pseudoephedrine);     α-adrenergic antagonists (e.g., terazosin);         cholinergics; and neuroleptics.
· For women with urethritis and atrophic vaginitis with irritative voiding symptoms, estrogen replacement can be very helpful. An intravaginal estrogen cream is administered nightly for 7 days, followed by at least once-a-week application
Persistent Urinary Incontinence

1-Urge Incontinence

· the most common form of incontinence affecting the elderly
· occurs when involuntary voiding is preceded by a warning of a few seconds to a few minutes
· It most often, but not always, is associated with detrusor motor instability (involuntary contraction of the bladder) or detrusor hyperreflexia (detrusor motor instability caused by a neurologic disorder
· common causes are local genitourinary conditions, such as cystitis, urethritis, tumors, stones, bladder diverticula, and outflow obstruction. Neurologic disorders, such as stroke, dementia, parkinsonism, and spinal cord injury,
2-Stress Incontinence

· Stress incontinence, the involuntary leakage that occurs only during stress,
·  is common in elderly women but uncommon in men (unless the sphincter has been damaged during a TURP or prostatectomy).
·  Stress incontinence occurs when an abrupt increase in intra-abdominal pressure (e.g., coughing, sneezing, laughing, lifting) overcomes urethral resistance. 
· Typical stress PUI is characterized by daytime loss of small to moderate amounts of urine, infrequent nocturnal incontinence, and a low postvoiding residual volume in the absence of a large cystocele. 
· The usual cause of stress PUI is urethral hypermobility , sphincter incompetence, urethral instability, or stress-induced detrusor instability, 
· Obesity or TURP in men also can predispose individuals to stress incontinence. 
· Many factors development of urinary stress incontinence in women, including estrogen deficiency and a genetic defect in the connective tissue in such patients. 
3-overflow incontenance

· Overflow incontinence occurs when the weight of urine in a distended bladder overcomes outlet resistance. Leakage of small amounts of urine is common throughout the day and night.
· patient may complain of hesitancy, diminished and interrupted flow, a need to strain to void, and a sense of incomplete emptying
· If the cause is neurologically mediated, control of the peri-anal sphincter may be impaired results from an anatomic outlet obstruction or an a contractile bladder.
·  Common causes are BPH, urethral stricture, bladder-sphincter dys synergia, diabetic neuropathy, fecal impaction, and anticholinergic medication use.
3-Functional Incontinence

· occurs when a continent individual is unable or unwilling to reach the toilet to urinate. 
· Common causes are musculoskeletal disorders, muscle weakness, impaired mental status, use of physical restraints, psychological impairment, environmental barriers, and medications (e.g., sedatives, neuroleptics).
Clinical Presentation and Evaluation

· Funneling of the bladder neck suggests stress incontinence,

·  palpation of the bladder suggests overflow  incontinence. 

· The presence of physical restraints or musculoskeletal disability would suggest functional incontinence.

· bladder should be catheterized immediately after urination to determine residual urine volume. Volumes >50 mL are abnormal and may indicate obstruction or an adynamic detrusor muscle.
· A urinalysis, blood chemistries, renal function, and glucose tolerance test should be performed. An abnormal urinalysis may suggest pathology (e.g., infection) that can be managed medically. Urinary tract infection is common in the incontinent patient.
Drug Therapy

· Drug therapy should be based on sound principles of neurophysiology, urology, and pharmacology.
·  Basically, drug therapy is directed at decreasing bladder contractility (detrusor instability) and increasing outlet obstruction (bladder neck and proximal urethra).
	Drug Therapy of Persistent Urinary Incontinence



	Type

Treatment With Initial Doses

Urge

Oxybutynin 2.5 mg QD–TID; 5–30 mg XL

 

Tolterodine 1–2 mg QD; 2–4 LA QD

 

Trospium 20 mg BID

 

Darifenacin 7.5 mg QD

 

Solifenacin 5 mg QD

Stress

Pseudoephedrine 15–30 mg BID–TID

 

Imipramine 25 mg QD

 

Vaginal estrogen cream 0.5–1.0 g two times/wk

Overflow

Terazosin 1–5 mg QD (usually at HS)

 

Doxazosin 1–8 mg QD

 

Tamsulosin 0.4–0.8 mg QD

 

Alfuzosin 10 mg QD

 

Bethanechol 10 mg TID

Functional

None

BID, twice daily; HS, at bedtime; LA, long acting; QD, every day; TID, three times daily; XL, extended release.




Anticholinergic Agents

· Neurohormonal stimulus for physiologic bladder muscle contraction is acetylcholine-induced stimulation of postganglionic parasympathetic cholinergic receptor sites on bladder smooth muscle.
Atropine and atropine like substances depress true involuntary bladder contractions of any etiology
·  local anesthetic and smooth muscle relaxant effects ( they are classified as antispasmodics).. These include tolterodine, flavoxate, oxybutynin, and dicyclomine.
·  All agents in this group should be prescribed for a 2-week trial period.

Oxybutynin Chloride    (Ditropan, Generic) 
· This agent has been used successfully to depress uninhibited detrusor contractions in patients with and without neurogenic bladder dysfunction.
·  Oxybutynin improves total bladder capacity, neuropathic voiding dysfunction, and bladder filling pressure.
·  The dosage of oxybutynin chloride suggested for the elderly is 2.5 mg up to three times a day; in some cases, the dosage may need to be increased to 5 mg three times a day the potential for CNS toxicity increases as the dose is increased.
· Once-daily, controlled-release oxybutynin at doses of 5 to 30 mg reduced the number of incontinence episodes.
·  Maximal benefit was demonstrated by maintenance week 4 and was sustained as long as the patient continued therapy.

Tolterodine Tartrate (Detrol, generic Detrol LA)
· Tolterodine is indicated for the treatment of overactive bladder symptoms of urinary frequency or urge incontinence.

·  At doses of 1 to 2 mg twice a day

· Dosage adjustment is recommended in the presence of hepatic impairment and during concurrent therapy with drugs that inhibit CYP 2D6 and CYP 3A4 isozymes
Trospium Chloride (Sanctura)
· Trospium is used for the management of overactive bladder and urge incontinence

· The incidence of dry mouth and gastrointestinal adverse events was significantly lower in the trospium group. 
· The medication should be administered at a dose of 20 mg twice daily and for those patients with severe renal insufficiency (creatinine clearance <30 mL/minute), the dose should be reduced to 20 mg daily.causing fewer CNS and cognitive adverse events
Darifenacin (Enablex)
· Darifenacin is a selective M3 muscarinic receptor antagonist indicated for the treatment of overactive bladder with symptoms of urinary incontinence, urgency, and frequency.

· Dry mouth and constipation were the most common reasons for discontinuation. 
· The recommended starting dose is 7.5 mg once daily. Based on the individual response, the dose may be increased to 15 mg daily after 2 weeks.
Solifenacin (Vesicare)

· Solifenacin is a competitive muscarinic receptor antagonist used for the treatment of overactive bladder with symptoms of urinary incontinence.

· The recommended dose of solifenacin is 5 mg once daily. If the 5-mg dose is well tolerated, it may be increased to 10 mg once daily.
Propantheline Bromide(Pro-Banthine, generics)
· Propantheline bromide is an oral agent prescribed to produce an anticholinergic effect in the lower urinary tract.

· The adult dose is 15 to 30 mg every 4 to 6 hours. Higher doses sometimes are necessary and are well tolerated
Dicyclomine Hydrochloride(Bentyl)
· Dicyclomine hydrochloride is a tertiary-amine and has dose-related CNS effects.

·  An oral dose of 20 mg three times a day will increase bladder capacity in patients with detrusor hyperreflexia.

Flavoxate Hydrochloride(Urispas)
· Evidence for the efficacy of flavoxate hydrochloride  is weak. 

· The recommended adult dose is 100 to 200 mg three to four times a day.

β-Adrenergic Agents: Terbutaline(Brethine)
· Terbutaline 5 mg orally three times a day reportedly benefits select patients with urge PUI and does not have significant effects on the bladders of healthy persons

Increasing Bladder Outlet Resistance

Imipramine Hydrochloride (Tofranil, generics)
· Imipramine hydrochloride  is useful for increasing bladder capacity and increasing bladder outlet resistance

· All the TCA have some degree of anticholinergic effect, both centrally and peripherally,
· These drugs block the active transport system in the presynaptic nerve ending and prevent the uptake of norepinephrine and serotonin; they produce varying degrees of CNS sedation.
· The initial dose for imipramine is 25 mg orally at bedtime. The dose can be increased every third day by 25 mg until the patient is continent, side effects occur, or a dose of 150 mg/day is reached.294 Most patients become continent within 7 to 10 days,
· Oral α-adrenergic agonist agents should be used cautiously in the elderly because of side effects, which include anxiety, insomnia, blood pressure elevation, headache, tremor, weakness, palpitations, cardiac arrhythmias, and respiratory difficulties.302
Estrogens

· Estrogens affect many aspects of uterine smooth muscle, including excitability, receptor density, and transmitter metabolism, especially adrenergic nerves
· Estrogen therapy, in the form of vaginal suppositories (1 mg/day), facilitates urinary storage in some postmenopausal patients by increasing urethral outlet resistance and it has an additive effect with α-adrenergic therapy (pseudoephedrine 20 mg three times daily).
Decreasing Bladder Outlet Resistance

· Overflow incontinence in female patients resulting from outlet obstruction or weak detrusor muscle is now being treated with α1A-blockers by many urologists.
· Traditional treatments include cholinergic agents (e.g., bethanechol), Foley catheter, surgical procedures, or urethral caps. 
· α1A–Blockers, such as prazosin, terazosin, or doxazosin, are certainly not the drugs of choice, but they can decrease outflow resistance by decreasing sphincter tone.
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