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Bladder management is life saving

86000 people are living in Canada with SCI

70-84% have neurogenic bladder

Mortality rate due to renal insufficiency in SCI patients was as high 
as 50% in the 1960s and has dropped to less than 3%
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From Hornykiewicz, Flattery: Autonomic Nervous System Neurotransmitters, in Principles of Medical Pharmacology, ed 3, University of 

Toronto Press, 1980, p 143
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Kidney and Bladder



Spastic/Reflexic vs Flaccid/Areflexic 

bladder

Spastic bladder

 UMN injury

 Injuries above T12

 Voiding reflex is intact between 

bladder and spinal cord

 Increased bladder muscle and 

sphincter tone

 Sphincter muscle may not open 

when bladder squeezes to empty

Flaccid bladder

 LMN injury

 Injuries below T12

 Voiding reflex not intact

 Decreased or loss of bladder 

muscle and sphincter tone

 Bladder will continue to fill and 

may leak

 Unable to empty bladder 

voluntarily



History

 New or remote SCI?

 Current bladder management

 I/O

 Signs and symptoms of 

complications

 Functional hx: ADLs, hand function

Assessment

◼ Motor exam (hand function)

◼ ISNCSCI exam (AIS score)

Discuss current use of no longer recommended techniques:

• Overflow condom cath

• Crede maneuver

• Straining to void



Investigations

 Renal US – recommended baseline and 

yearly to look for hydronephrosis or 

stones

 UA and U Culture (if UTI suspected)

 Cystoscopy (hematuria, recurrent UTIs, 

stones)

 Urodynamic study or “UDS”



Bladder 

Management

Goals

 Goals of bladder management:

 Regular bladder emptying (q4-6h)

 avoid stasis (6h max)

 Avoid high volumes (500mL max) = keep fill 

pressures low

 Avoid high voiding pressures 

 Prevent complications of stasis or failure to 

empty: 

 Acute: autonomic dysreflexia

 Chronic: UTI, reflux, stones, strictures

 Prevent unplanned voids/overflow

 Promote max independence



How to manage neurogenic bladder

 Most will need some level 

of adaptive bladder 

evacuation Clinically Preferred

Bladder 
Evacuation 
Modalities

Intermittent 
Catheters

Indwelling 
Catheter - 
Urethral

Indwelling 
Catheter - 
Suprapubic

Conservative management 

(behavior only) 
Timed voids, double 

voids, limit fluid intake / 

caffeine



Clinical best practice is not the only 

factor to consider…



Bladder 
Evacuation 
Modalities

Intermittent 
Catheters

Indwelling 
Catheter - 
Urethral

Indwelling 
Catheter - 
Suprapubic

• Output ~2L/day

• < 500 mL q 4-6h

• Hand function or 

adaptive devices

• Or person to 

perform





How to perform an IC (for providers)



Lippincott Resources for Nurses



Teaching patients to self-cath in acute 

care or rehab



Catheters

TipLength No-touch

All-in-

one 

(closed 

system)

CompactGauge

Uncoated 

Catheters

Hydrophilic 

Catheters

Pre-

Lubricated 

Catheters



LengthGauge Tip



No-touch



Compact

All-in-

one 

(closed 

system)



Bladder 
Evacuation 
Modalities

Intermittent 
Catheters
• +/- voiding

Indwelling 
Catheter - 
Urethral

Indwelling 
Catheter - 
Suprapubic

• Independence

• Don’t need great hand 

function

• Intake isn’t a factor



Bladder 
Evacuation 
Modalities

Intermittent 
Catheters
• +/- voiding

Indwelling 
Catheter - 
Urethral

Indwelling 
Catheter - 
Suprapubic

• Minor surgical (IR)

• Improved sexual 

function/experience & 

body image

• Bypasses any urethral 

damage or obstruction  

(stricture, erosion, 

prostatitis/urethritis/ 

epididymitis)



Bladder 
Evacuation 
Modalities

Intermittent 
Catheters
• +/- voiding

Indwelling 
Catheter - 
Urethral

Indwelling 
Catheter - 
Suprapubic

• Risk of leakage

• Meatal erosion, 

scrotal fistula, 

epididymitis



Bladder 
Evacuation 
Modalities

Intermittent 
Catheters
• +/- voiding

Indwelling 
Catheter - 
Urethral

Indwelling 
Catheter - 
Suprapubic

• Disadvantages: 

• Bladder stones

• Hematuria

• Bacteremia

• Risk of cystoscopy

• Increased bladder cancer 

risk if catheter x10+ 

years and hx smoking



PT OT 

Nursing tools 



Pharmacologic

 Anticholinergics

 oxybutynin (Ditropan) cheapest 
but most side effects

 solifenacin (Vesicare)

 Beta agonists

 mirabegron (Myrbetriq): well 
tolerated

 Alpha-adrenergic antagonist

 tamsulosin (Flomax),

 Botox detrusor – relaxation of 
detrusor



Bladder Treatment

 Surgical

 Increase Storage: 

 Augmentation cystoplasty

 Electrical stimulation

 Mitrofanoff: Continent urinary diversion – pouch with ileocecal junction

 Artificial sphincter (requires sensation of fullness)

 Improved emptying

 TURP, prostatectomy, sphincterotomy, sphincteric stent

Braddom, R. L. (1996). Physical medicine & 
rehabilitation. Philadelphia: Saunders.



Complications 

of neurogenic 

bladder 

 UTI

 Hydronephrosis

 Urinary Lithiasis (Stones)

 Autonomic dysreflexia

 Renal failure



UTI
 Caution between diagnosing UTI versus bacteriuria/colonization

 Symptoms of UTI

 New incontinence – UTI OR overactive bladder OR overflow incontinence 

 Foul smelling urine, cloudy urine, hematuria, fever, increased spasticity, bladder 
pain, AD

 Prevention

 single use hydrophilic catheters, 

 hand hygiene, 

 drink 2L/day, 

 if doing CIC – keep each catheterization BELOW 500cc, 

 prevent constipation, 

 ensure no stones on ultrasound, 

 medications/botox to keep bladder “quiet”





UTI prevention methods with limited 

evidence

 Evidence is NOT sufficient for:

 Antimicrobial prophylaxis

 Silver or antimicrobial catheters

 Cranberry

 Probiotics

 Methenamine salts

 Urine acidification

 D-Mannose

 Routine irrigation with normal saline



Stones
 Increased risk of stones after SCI

 Bladder stones more common 

with indwelling catheters 

(urethral AND SP)

 Hydration is key but needs to be 

balanced 

 if using CIC limit to 2L per day.

 If indwelling target to 3L per day 

of fluids.



Hydronephrosis

 Renal Failure



Autonomic Dysreflexia



Autonomic 

Dysreflexia

 AHS resources

 Include bladder, bowel, AD, pain, 

skin, spasticity, transitions

 Search “spinal cord injury” on 

AHS.ca



Thank you
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