CONTINENCE

1  Physiology of Urinary Continence
1.1 Requirements to maintain continence
· Integrity of urinary tract
· pelvic and pudendal nerves

· lumbosacral sensory neurons

· the mesencephalic periaqueductal gray 

· the pontine micturition and continence centers

· the sacral inhibitory interneurons, and

· bladder and urethral sphincter motor neurons.
· Adequate cognition

· Motivation (care about remaining continent)

· Mobility (to get to toilet)

· Manual dexterity
1.2 Voiding Physiology [1, 2]
Complex neural co-ordination to alter from storage to voiding at socially acceptable times.
The timing of micturition is controlled by suprapontine structures, including the hypothalamus, and the cingulate and prefrontal cortices. In general, the cerebral cortex inhibits urination and the brainstem facilitates urination. The main pathway involved in micturition is considered to act as an on–off switch. This switch is active 5 to 7 times per day in healthy humans and interrupts the pelvic floor contraction during urinary continence. Neural structures responsible for the switch to micturition and for the pelvic floor contraction during continence are located in the pons, which is part of the caudal brainstem. The relaxation of the urethral sphincter during micturition is caused by a direct pontine micturition center projection to sacral inhibitory interneurons in the dorsal gray commissure, also known as the intermediomedial cell column.

Normal urination thus a very complex process; a simplified description:
The bladder fills with urine

· The detrusor muscle is able to stretch significantly without any raise in tension eg so can fill up to 500ml and pressure is only 8 cm H2O (the height of urine in the bladder)

· Sympathetic tone (S234)  

· keeps the bladder neck closed and dome relaxed

· inhibits parasympathetic activity
· keeps involuntary urethral sphincter closed
· Somatic tone (pudendal nerve) maintains tone in pelvic floor (which also forms voluntary sphincter)

For urination:
· Parasympathetic outflow increases sharply

· Sympathetic and somatic tone decrease

· The bladder contracts, the sphincters open, the urethra widens
a-Adrenergic receptors in the bladder base and vesical neck may be important in closing the vesical neck in response to input from the sympathetic nervous system. 
1.3 Degrees of continence

	Dependent continence
	Dry with assistance (eg regular toileting, assistance to transfer)

	Social continence

	Dry with pads, IDC or other aids

	Independent continence
	Dry independently


1.4 Age-related changes in urinary tract function

Decrease in: 

· Bladder contractility
(so not so good at emptying.  May be due to detrusor muscle changes seen at cellular level: “dense band pattern” and dysjunction pattern”)

· Bladder capacity (so can’t go as long without urinating)

· Ability to delay voiding

· Maximal closure pressure of urethra  (so can’t cope with the higher pressure in bladder either as fills up or when involuntarily contacts (see below)

Increase in:

· Prostate size


· Involuntary detrusor contractions

· Post void residual (“normal” in elderly up to 100ml)

· Nocturia

2 Urinary Incontinence - Introduction
2.1 Prevalence and importance of urinary incontinence

· 5 % young adults

· 15-30% elderly at home

· 35% elderly in hospital

· 60% elderly in nursing homes

· Women > Men in population < 80y; > 80y equally affected
Being incontinent can make a previously independent elderly person housebound, miserable, delirious, ill or injured and put them into a nursing home rather than a hostel.

Incontinence can predispose to 

· Cellulitis

· pressure ulcers

· UTIs

· Falls

· Sleep deprivation

· Social withdrawal,

· Depression

· Sexual dysfunction

· Caregiver stress

2.2 Risk factors for incontinence
· Medical problems

· UTI, urosepsis

· Perineal rash

· Pressure ulcers
· Associated with falls and therefore fracture

· Psychological factors

· embarrassment

· Stigmatization

· Isolation

· Depression

· Institutionalization

2.3 Causes of Incontinence

In any one elderly patient, the cause of incontinence is usually an interplay between age-related changes to the urinary tract (+/- its innervations), damage to or dysfunction of the urinary tract, and external conditions that impact on the function of the urinary tract.

Therefore the CLINICAL approach reflects the likely multifactorial nature of the problem

This tutorial will however first examine:

Dysfunction of the urinary tract

External conditions that impact on the urinary tract (often called “transient” causes)

3 Urinary Tract Dysfunction

1. Detrusor overactivity

2. Pelvic floor dysfunction

3. outflow obstruction

4. detrusor underactivity

5. nocturnal enuresis

3.1 Detrusor overactivity

The detrusor has sudden random contractions. If the pressure generated overcomes that of the urethra, the patient is incontinent. Patients usually report a sudden “urge” to go.

In addition the bladder may actually be weak causing retention and poor flow rates

Often the patient’s attempts to manage the problem include fluid restriction, restricting social outings and voiding as often as possible. This results in a “paediatric” bladder that cannot stretch past a low functional capacity.

There are two categories:

· detrusor hyperreflexia. DO associated with a CNS lesion. In the elderly, common causes include cerebrovascular disease, Parkinson’s, Cx spondylosis. Also occurs with any supra-sacral cord pathology

· detrusor instability. DO due to aging OR as a secondary response to a urethral problem such as obstruction or incompetence

3.2 Pelvic floor dysfunction

In women this is usually due to childbirth and ‘outrageously’ common.  In men usually due to prostate surgery. On the background of gradual deterioration of the pelvic floor musculature with age, worsened in women by oestrogen deficiency following menopause.

Classically results in “stress” incontinence, when abdominal pressure is raised by coughing, sneezing, jumping, laughing etc. In normal physiology the pelvic floor contract and raises to counter the raised intra-abdominal pressure at these times. 

Patients cope by avoiding certain activities and by anticipatory toileting etc, resulting again in paediatric bladder.

3.3 Outflow obstruction

In men it is usually due to prostatism. In women it is rare, and usually due to a cystocoele, pelvic repair or other surgery. It causes problems when the bladder’s functional capacity is exceeded resulting in overflow incontinence. In the hospital setting, you will far more commonly diagnose this problem from screening with a bladder scanner. There is often secondary detrusor instability so the patient’s complaint is likely to be of urgency.

3.4 Detrusor underactivity

· Chronic. Occurs in severe outflow obstruction, diabetes (prevalence debated), spinal anaesethesia, pelvic surgery/trauma/infiltration. The bladder becomes a big floppy bag with high post-void residuals, poor emptying, poor flow rates, and eventually overflow incontinence.

· Acute. Delirium, infection, drugs, post-op. Also difficult environment/mobility – patient doesn’t go. Common after long lie. Usually diagnosed from abdo exam or bladder scan. If the bladder has got well above 500ml, the muscle fibres will probably have been overstretched. This may take 6 weeks or longer to recover (IDC in the meantime)

3.5 Nocturnal enuresis

Common pattern is that s/he is dry with infrequent voids by day, and wet and up and down to the loo by night. Causes include:

a. aging: there is a decrease in nocturnal; ADH secretion. 

b. fluid overload/ incipient fluid overload/ poor renal perfusion. 

At night when recumbent, more fluid is distributed to the trunk, more easily circulated through the kidneys and excreted off. Seen in: CHF, renal failure, liver failure, venous insufficiency, HT with borderline LV function, oedema due NSAIDS, CaChB.

Symptoms vs pathology

In most elderly women, both detrusor overactivity and pelvic floor dysfunction exist to some degree, so you would expect them to have symptoms of both stress and urge. 

In reality, almost all complain of urge, and few of stress. Many cannot distinguish and some can’t give a history at all. 

It’s thought a raise in abdo pressure may bring on involuntary contractions in those prone to detrusor overactivity, so “stress” symptoms are not a good guide to pathology.

The final barrier to incontinence anatomically is the voluntary urethral sphincter, which is part of the pelvic floor. If this is dysfunctional, it will contribute to incontinence whenever there are involuntary detrusor contractions with “urge”.

Only urodynamics can give (arguably) a reliable diagnosis of the pathological process. 

4 External conditions contributing to urinary incontinence

If incontinence is sudden and new, it is likely at least one of these is operating.

1. delirium

2. UTI

3. other psychological illness

4. restricted mobility

5. faecal impaction

6. Excess urine output:
 
i. fluid overload any cause

ii. diuretics: prescribed, alcohol, lithium, caffeine, glucose or Ca excess

7. Caffeine: a bladder irritant as well as diuretic

8. Medications
5 Clinical Approach to patient with Urinary Incontinence
Take a history:

· Symptoms: Urge, stress, haematuria, dysuria, postmenopausal/prostatism
· Daytime/ nighttime. 

· Pelvic/obstetric hx in female, urologic hx
· Other medical conditions and medications (eg diuretics)/non-prescribed drugs
· Alcohol, caffeine and fluid intake. 

· How managing now: mobility, toilet facilities, what kind of pads, impact on activity etc
· 3 day chart results

Examine:


· MSU then post-void scan

· Fluid status

· Abdomen

· Neuro if relevant. Appraise mental state.

· Vagina: pale or red and sore? (atrophy) Prolapse? (ask her to bear down and feel for bulging of vaginal wall

· Pelvic tone: vagina, then anus. Resting then squeeze.

· Perineal sensation.

· Rectum: faeces, prostate, tumour.

Investigations :  MSU, renal function, glucose, calcium. 3-day chart
From these you can usually get an appreciation of 

a. the urinary tract’s functioning

b. any added conditions

c. the patient’s management and if it’s worsening things

d. the degree of continence to aim for (dependant, social, independent)

Urodynamic studies for: 
· complex patients

· cases where diagnostic certainty essential (eg some young patients)

· anyone who might need surgery

· patients with previous pelvic surgery or irradiation

· patients not responding to treatment
Treatment:

1. Treat delirium. Infection, fluid  overload, faecal impaction, depression.

2. modify the environment so the patient can toilet independently

3. target caffeine and alcohol

4. address fluid intake (volume, timing, type)

5. sort pads and appliances (continence advisor)

6. Treat vaginal atrophy: vaginal oestrogen

7. Treat chronic fluid overload

8. “Urge” : 

a. bladder retraining

b. anticholinergics (monitor residuals, not in dementia) oxybutinin, imipramine. Not if cognitively impaired. Trial first.

c. vaginal oestrogen

9. “Stress”: reduce weight, cough, sneeze

a. pelvic floor exercises

b. vaginal oestrogen

10. outflow obstruction

a. double voiding

b. alpha-blocker for BPH (prazosin 0.5mg daily, increase slowly checking residuals and BP)

c. 5a-reductase inhibitor for BPH (finasteride)

d. surgery

11. chronic detrusor underactivity

a. double voiding

b. supra-pubic pressure

c. self-catheterization

d. permanent IDC

12. nocturnal enuresis

a. late pm dose of frusemide to excrete off fluid in daytime

b. trial of DDAVP 

13. Dementia

a. Regular toileting

b. Appropriate appliances

c. IDC: debate over urinary vs. suprapubic. Inappropriate if unstable detrusor
6 Faecal Incontinence   [3]
6.1 Aetiology
Background factors

· External anal sphincter weakness (squeeze pressure falls; eg pudendal neuropathy due to childbirth stretch injury)

· Loss of anal sensation

· Immobility ((loss of gastrocolic reflex, dependency upon others)

· Loose stools (eg clostridium difficile)

· Loss of cognitive awareness

· Unconsciousness

· Dementia (loss of awareness of call to stool)

· Behavioural 
Specific factors
Faecal loading, especially with soft faeces = most common cause in elderly (less than 10% have rectum loaded with hard stool!)

6.2 Management
To produce stools of ideal consistency which are not too hard or too soft

· Stool too hard

· increase dietary fibre intake; but for elderly people -> adds to loading; increases risk of incontinence; flatulence

· osmotic laxatives (eg Lactulose; small bowel, acts within 2 days)
· Stool too soft ( search for cause; consider loperamide
To achieve bowel emptying to occur at a predictable time

· if incontinence consider enema/ suppositories each day to empty and prevent soiling
· if loaded but not incontinent, no discomfort consider trial of stimulant oral laxatives at night (10-14 hours till effect; eg Senna)
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