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10-9-08 Lower Urinary Tract Physiology & Pathophysiology

Bladder Functions 

· Storage – stores sufficient volume of urine at a low pressure (so doesn’t back up into kidneys)

· One-way transport – transports urine from ureters to bladder, can’t backflow

· Volitional Elimination – you choose when you want to piss

Bladder Anatomy  

· Body – the detrusor; the main portion of bladder responsible for storage & elimination, PNS (S2-S4)
· Trigone – region where ureters enter bladder, innervated by SNS (T10-L2) 
· Sphincter – proximal urethra & sphincteric region responsible for continence, innervated somatic (S2-S4)
· Innervation – SNS for retention, PNS for voiding, somatic to control

Innervation of Voiding 

· Sympathetic – signals to hold urine and keep sphincter contracted
· Parasympathetic – bladder contraction
· Somatic – sphincter relaxation when you are ready
1) Stretch receptors signal to brain that “I gotta go”

2) Somatic nerves allow release of bladder inhibition ( bladder neck relaxes, external sphincter relaxes

3) Somatic nerves allow bladder to contract
Reflex Infantile Voiding 

1) Detrusor is relaxed as pressure builds up, but at certain pressure reflex detrusor contraction
2) Bladder neck relaxes & opens, external sphincter relaxes completely ( voiding
3) Sphincter relaxes – suddenly and completely

4) Decrease in urethral pressure ( PEE

Normal Adult Voiding 
1) Voluntary relaxation of external sphincter

2) Decrease in urethral pressure 

3) Increase in detrusor pressure

4) Bladder neck opens ( voiding

Abnormal Micturition 

· Pump – problem related to bladder contraction:

· Poor detrusor contractility – caused by weakened detrusor muscle, often comes w/ aging

· Increased Bladder outlet resistance – BPH, urethral stricture ( detrusor must work harder

· Valve – problem related to sphincter relaxation:

· Incompetent Sphincter – loss of urethral tone, causing leakage

· Hyperactive Sphincter – unable to relax, can have sphincteric spasms

· Wiring – problem related to innervation of detrusor/sphincter/bladder neck

· Loss of afferent innervation – can’t sense bladder fullness, can’t suppress unwanted contractions

· Loss of efferent innervation – unable to initiate bladder contraction/sphincter relaxation

· Loss of both afferent/efferent – totally uncoordinated voiding

· QUIZ: DSD – detrusor-sphincter dyssynergia (uncoordinated) most dangerous problem

Urodynamics 

· Post Void Residual volume (PVR) – assesses if patient emptying bladder properly

· Ultrasound – non-invasive estimate of how full bladder remains after voiding

· Catheter – more invasive, drain the rest of bladder after void

· Uroflow – measures urine flow dynamically… abnormal = low plateau; but can’t assess source of problem

· Cystometrogram (CMG) – catheter in bladder w/ pressure transducer; information about:

· Sensation during filling – can patient sense a full bladder?

· Bladder compliance – does bladder pressure stay low during filling?

· Contractions – are patient’s bladder contractions uninhibited & forceful?

· Video Fluorourodynamics (FUDS) – fluoroscopy or urination ( gives all CMG info, plus:
· Shape – is bladder smooth or trabeculated?

· Sphincter function – is this effectively relaxing during urination?

· Vesicoureteral reflux – bladder contraction also pushes urine up into kidneys

· Coordination – are innervations & muscle contraction/relaxations coordinated?

Voiding Difficulty 
· Voiding (Obstructive) – hesitancy, slow/prolonged, straining, intermittence, incomplete void, dribbling

· Storage (Irritative) – frequency, urgency, urge incontinence, nocturia

· Differential Dx of Voiding Difficulties:
· UTI – cystitis (bladder), or pyelonephritis (ureters/kidneys) ( often have fever/pain

· Incontinence – urge (can’t hold long), stress (cough/sneeze), mixed (both), total (always)

Voiding Dysfunction Evaluation 

· H&P – always important, on physical look for palpable bladder, or CVA tenderness

· GU Exam – “WNL” = within normal limits ( examine penis/testes/prostate, etc.
· Urinalysis – look for pH, WBCs, RBCs, bacteria, proteinurea
BPH Case Study 

· CC – “Prostate acting up”
· PMH – STD in twenties, negative PSH

· Sx – slow stream, nocturia, urgency, incomplete emptying

· Physical – normal, non-tender abdomen, prostate enlarged on DRE

· Urinalysis – pH 5.5 (normal), dip negative

· PVR – 150 cc (not normal, < 60cc)

· Uroflow – 10 cc/sec, normal > 16 cc/sec ( outlet obstruction

· Cystoscopy – urethra looks okay, no stricture, prostate enlarged, bladder trabeculated

Neurogenic Bladder Case Study 
· CC – worsening urinary incontinence

· PMH – urge incontinence, no stress incontinence, takes lasix, aspirin; had a stroke, CHF

· Physical – L hemiparesis (diminished sensation of L lower extremity), edema

· PVR - low
· CMG – senses strong urge at low volume, urinary leak at very low volume

· FUDS – shows dyssynchrony btwn sphincter and bladder (both contract together)

· Tx – detrol, vesicare (anti muscarinics)
