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Lower Urinary: Tract Dysfunction

= Urinary Incontinence

Stress, urge, or mixed incontinence
= Ereguency urgency syndreme
= Spastic urethral sphincter syndrome
= PO relaxation of urethral sphincter
= Palyvic pain syndrome
= Chrenic elimnative syndreme
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Therapeutic modalities

Medical treatment
Surgical treatment
Behavioral therapy
Physiotherapy.
Electrical stimulation
Biofeedback PEMT
Neuremoedulation
Neurestimulation
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Eunctional
Electrical Stimulation

Restoration of normal physiolegical reflex
mechanisms In abnormal nerves and muscles

Black torpedo fish in 46 AD
Bors (1952) electrostimulation: ofi pelvic floor

Caldwell (1965) anal'and urnany Incontinence
Py electrical stimulator

Alexander & Roewan (1968) electrodes on
vVaginall pessary.

Suhel (1975) Integrated automatic vaginal
stimulaten
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Neuromuscular
Electrical stimulation

= EXxcitation oft peripheral nerves using short
pulses, adeguate intensity and duration

= Current amplitude (intensity)

" Pu
" Pu
" Pu

se width (duration)
Se rise time
Se repetition rate (freguency)
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Types ofi Wavetorm
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Muscle Eatigue

= Skeletal muscle is composed: ofi aerobic slow.
contracting motor units and anaerehic fast
contracting units

= Resistance to fatigue Is inversely correlated to
Aderopic exidative capacity

= At high freguency electrical stimulation the
muscle fatigues rapidly due te impaired
neuremuscular transmission and sarcolemmal
excitation
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Skeletal muscles

Motor striated muscles are composed of slow,
Intermediate, and fast contracting muscles, fast
muscle has 10-20 times more contraction force
than slow. fibers

Intramurall urethral sphincter — small slew
muscle filbers

Periurethral pelvic fleor muscles — all types of
muscles

Provocative situation — fast fibers off PEM action
10 close urethra
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Muscle Activity

= Plgsticity of metabolic and: functional
properties of muscles

= Eollowing denervation, muscles lose
enzymatic difference

= mmoebilization iInduced muscle atrophy

= Disuse atrophy. the muscle response IS
Weak andl rapid fatigue
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Chronic nerve stimulation

To modify physiologic and metabolic
characteristics of normal & atrophied muscles

Transform fast te slow myosin subunits that are
more fatigue resistance

Anaerobic fast muscle turns into slow muscle

With' a high capacity, fier energy. supply. by aerekic
oxidative pProcess

Increase myoglehin and mitochondra content
Increase in capillarn density.
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Muscle Tfranstormation arter
Nerve Stimulation

Transformation of fast to slow: twitch muscles Is
progressive with the duration: of: stimulation

TThe most extensive changes occur between 60
and 90 days

T he total number of fibers remains constant

Intermittent phasic highifreguency: stimulation
(401te 60 HZz) iInduces transfermation similar to
that after lew-freguency (10Hz) stimulation

IIhe reverse process ececurs: by inactivity: and
chrenic Immeoebilization
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Pelvic Eloor Muscle Stimulation

" |nduces a reflex contraction of striated
para- and periurethral muscles and a
simultaneous reflex inhibition of detrusor
contraction

= A sacral reflex arc and peripheral
Innervation must be: intact

= No effect can be expected in complete
lower meter neuren lesions
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Nerve Stimulation for
Urethral Closure

Direct stimulation of efferent pudendal nerves

Activation of efferent hypogastric fibers can
contract smooth urethral muscles

Efferent stimulation of pelvic nerves can

Increase intraluminal urethral pressure and
Increase urethral length

Stimulation ofi pelvic fleor afferents from
anogenital muscles and mucesa may: activate
pelvic floer muscles threugh reflex connection
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Nerve Stimulation fior:
Bladder Inhibition

A feedback system Is present in micturition
Process

Detrusor instability: may be caused by ineffective
iInhibitien by sphincter

Intravaginal or pudendal nerve stimulation of
sufficient intensity causes a complete bladder
ielaxation

TThe higher intensity the moere efficient bladder Is
iInnibited via spinal reflex mechanism
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Nerve Stimulation for
Bladder Relaxation

x Maximal bladder inhibition IS . obtained: at 2x to 3x
of threshold intensity.

= Relaxation ofi detrusor IS accompanied by,
tightening of bladder neck filbers

= Detrusor inhibition: after nerve stimulation may.

be caused by balance between cholinergic
(M2,3-receptors) and beta-adrenergic (B53-
leceptors) neurotransmission

= After maximal stimulation; high' beta-adrenergic
activity' andidecreased cholinergic activity in
[l detruser Strips
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Chronic
Pelvic Floor Stimulation

Chronic long-term: stimulation of anal and
urethral sphincters applies relatively weak
electrical impulses for 3 to 12 months

Fast motor units are recruited first

Increase freguency: ofi slow-twitch filbers

Accelerated sprouting| of surviving meter Units of
partially’ denernvated pelvic floer muscles

High firequency (25-501 Hz) Is; advised i treating
stress incontinence
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Selection of
Electrical Parameters

Patient adapt te current intensity within a few
minutes

The stimulation Is constructed to Increase
curent intensity from 0 tor maximum: within:a few

minutes

A pulse length off 0.5 te 1.0 minutes Is eptimal te
muscle contraction

Biphasic pulsesi give 30% ) te 40% hetter
therapeutic response than menophasic pulses
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Selection ofi Erequency: of
Electrical Stimulation

Maximal detrusor inhibition IS, obtained with a
frequency ofi 5 Hz

No difference in MUCP change in the range of
10- 50 Hz

Gooed therapeutic results in stress and urge

Incontinence with a fixed freguency. of 25 Hz

Intermittent ES IS superior to continueus ES to
avold muscle fatigue during|leng-term
stimulation

The most effective rest perod IS Sitimes Ionger
than active pernod
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Eunctional ES ior
Stress urinary incontinence

Sucecessful pelvic floor stimulation was reported
In 50- 92 % women with incontinence

Patients without previous incontinence surgery.
have the best result

Urodynamic parameters change little after
functional ES for SUI

Patients with SUI may have a betier pelvic floor
muscle contractility after ES that results 1n
Increased urethral resistance durng| stress
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Long-term electrostimulation

At least 6 to 8 hours. dailly ES is needed either
anally or vaginally

A treatment period of 3 to 6 montns IS necessary.
to achieve success

Kegel exercises should be fellewed after

discontinuing FES to keep pelvic floor muscles
N optimal condition

Treatment combined with| estrogen;is
lecommended In menepause Women

Mechanical vaginal mucosal irrtation may oceur
I atrephIc Vaginitis
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Short-term
Maximal stimulation

Intact reflex arc must be present

Maximal ES cani inhibit everactive detrusor
muscle, can be an alternative in treating
detrusor everactivity and urge Incontinence

5 1010 HZ can give optimal inhibitery: effect

TThe current intensity Is successively increased
pelow pain level of patient

Duration off maximal ES'is 15 1625 minutes, 4' 1o
10 repetitions daily for 2 to) 3 days
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Therapeutic Results after Short-
term electrostimulation

Successiul maximal ES for pelvic floor in female
urge incontinence was reported to be 52 to 92%

A recurrence rate of 25% after discontinuing
maximal ES in urge Ul

Recurrence rate of 15% within 1 year

Success rate ofi 75% in recurrent urge urinary.
Incentinence

Repeat stimulation Is needed for recurrence
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Electrical Stimulation for SUI

= Transvaginal ES has been used for genuine SUI,
urge and mixed urinary Incontinence

= Reported efficacy ranges 35 10/0%

= A placebo-controlled study revealed after 15-
week treatment course, pad usage diminished
Py >50% In 62% wemen compared to 19% in
shiam| device, Incontinence episede reducea

>50% In 46% woemen compared tor 13%;1n sham
device
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Trransvaginaill electrical
stimulation

Low: frequency (20 Hz) was applied
Contrasting data of effects on genuine SUI
Transvaginall ES Is effective in urge Ul

Eirst line treatment for women with: pure urge
Incontinence

Eor the women with mixed! type Ullwho dees not
Wishi te undergo PME 6r surgeny.
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Transyvaginal electrical simulator




Trransvaginall electrical stimulation fier
Urge incontinence

Leach reported 6% . after long period of stimulation

McGuire observed improvement in 93% women with
urge incontinence

Plevnik found 52% improved (30% cured) in pure urge
Incontinence

Brubaker used 20 Hz frequency: current and cured 49%
withr uredynamic DI

Smith found ES reduced urine less by 50% In 20wemen
Sand reported 38% SuUccess rate In 20 women with DI
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Contraindication of ES

Heart pacemakers

Pregnancy wWomen

Urethral ebstruction and overflow incontinence
Complete peripheral denervation

Urinary: tract infection

Uterine prolapse or high grade cystocele

Low compliance and coeperation ofi patient
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Biofeedback

= Detectable or measurable response:
bladder pressure or pelvic floor muscle
activity.

= A detectable response

= A perceptible cue : sensation ofi Urge or
tightness

= Active Invoelvement ofi a motivated patient
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Bioteedback for LUTD

= ail to inhibit detrusor contraction

= 3l tor adequately contract striated urethral
sphincter of the pelvic floor

= Eailed to relax the urethral sphincter or
pelvic floer muscles during micturition

= Chrenic pelvic pain due te: hypertonicity. of
pPelvIC fleer muscles
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Cystometry biofeedback ol
urge incontinence

For women who failed electrical stimulation,
Were intolerant to antichelinergics,

Urodynamic detrusor overactivity: was proven
Performed several veluntary PEMC at episedes

oft DI while wateching CMG tracing and EMG
ACHIVILY

Iy te Inhibit Urge Incontinence as lenger
duration; as possible at home
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Bladder biofeedback

= Train patients to inhibit detrusoer contraction
voluntarily'and tor contract periurethral muscles
selectively

= Bladder pressure biefeedback to treat urge

Incontinence Py watching intravesical pressure
fise dunng CMG

= 819% Imprevement rate was reported and 6%
SUGEGESS late at'5 year fiellew-up
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[Detriiser everactivity: and
CMG bioteedback
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Pelvic Eloor Muscle
Biofeedback

= \/aginal manometry — by perineemetry
Kegel reported a 90% Improvement rate

= \/aginal electromyography — in 8 week

program 80% yeunger and 67% older
group reported ne moere iIncentinence

= Anal sphincter biofeedback — by perineal
surface EMG or rectal prehe
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Pelvic fleor hypertenicity
& OVeractivity.

Eticlogy

Persistence of a reaction phase to nexious
stimulus of LUTS (e.g. Inflammation, infection,
Irrtation;, pest-surgery)

learmed dysfunctional voiding hehavior

Persistent transitional phase inithe develepment
ofi micturtion; control

Sexual abuse
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Clinical presentation

Dysfunctional veiding

Increased pelvic floor activity during veiding

Urgency freguency, poor stream, intermittency,
nesitancy.

Urinary retention
Constipation

Pelvic or peranal pain

Certain pelvic pain (e.q. Interstitiall cystitis,, prostatodynia,
urethral syndrome)| IS assocliated with pelvie fleor
Ay PErtenicity.
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-diet regulation —> -incontinence
-drinking and voiding — -reflux
chart ___, -mucosal ischaemia

-pharmacotherapy
< Bladder
dysfunction

Pelvic floor Overtraining of the
dysfunction elvic floor muscle

Biofeedback S -milk-back of urine

electrical stimulation |—s -residual urine

manual technique . —— -P€lvic pain
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AImS of physical therapy

To iImprove dietary and micturition; reutine

To Improve proprioception and body:
awareness of PF: focus on relaxing the PE
and voluntary sphincter control

= 10 decrease any assoclated hypertonicity
Ol pain; inthe PE

=0 optimize functional use of PE

BEREBE S R0 REFTR




Evaluation

A complete history
=  FErequency /volume chart for 3 days

Neurological examination (lower guarter)
= proprioception, sensation
= Peripheral reflexes

Physicallexamination

PE function: Rectal /Vaginal tone, contractility,
endurance, ability te contract and relax PE
voluntarily, relation betweeni PE & adjacent pelvie
ViScera
= pelvic pain: trigger point, tenderness
= Sacreliac & coceygeal position /mokility
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Behavioral modification

" [nstruction onurinary system and PE
dysfunction

= Diet: avoid bladder stimulants, high fiber
adeguate daily intake of water

= General recommendations for changing
Wireng voiding behavior

take time for micturition, do not push

Instruct a proper toilet posture:
Sit fer veidingl every. time (men also)

Ao Straining
timed velding (3 72=4 heurs)
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Manual technigue

To restore sacrolliac & sacrococcygeal
alignment

o Improve proprioceptive awareness
= Muscle energy technigue

= Proprioceptive technigue: direct pressure, tapping,
use of stretch reflex

Jlo decrease tension and promote relaxation of
the musculature

- Viassage

= rigger point pressure

= Viyoeiascialirelease
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Clinical effectiveness

= Standford CA

Internal myofascial release, 18 sessions
Vhypertonus & vpain in type Il chronic prostatitis

= Jerome: VIV
myofascial release, 8-12 weeks
83% Ungency-iiequency: syndrome
symptom relief & vhypertonus
70% Interstitiall cystitis
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Pelvic fleor exercise (PME)
with EMG biofeedback

= Convert pelvic floor/urethral sphincter
activity intoe visual or auditery signal

" Goal:

= {0 help identify pelvic floer
musculature

= {0 perceive difference between
contraction, relaxation, and straining
= {0 Veluntany relax & controlipelvic: fleor
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EMG biofeedback: chilaren
with dysfunctional veiding

=_Anal plug or surface electrode on perineal
skin
= Protocol:

a short submaximal contraction (3 Sec)
~ a prolenged relaxation (30 sec)

for 30 times withl diaphragmatic breathing
Progress:

iIncrease hoelding time (10's) fellowed by
prolonged relaxation (80 s)
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PME with EMG biofeedback

= [ntravaginall intra-anal EMG sensor

= Glazer Protocol
One minute rest, pre baseline

Five rapid contraction (flicks) with 10-s rest
pPetween each

Five 10-s contractions with: 10-s rest between
each (tonic)

A single endurance contraction of 60-S
One minute rest, pest baseline
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Zlxx,40y/o for PME training first time
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Zlxx,40y/o for PME training 3month




IHOME program:
5-S contraction/10-s relaxation
60 repetitions twice daily
progress to 10-s contraction/10-s relaxation

Functionall application in corresponding
Situation during daily life

o practice in different posture
o practice relaxation during veiding
o anticipate urge situation by,
sulbmaximal PE contraction
EMG + ureflowmetry
Cystemetric biofeedback : eyeclic filling
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Clinical effect

= Eor dyfunctional voiding

51-83% improve for the long term follow up

= pormal flow cunve & good pelvic floor
relaxation

= no significant residual urine
= [Mprove censtipation
= decrease occurrences of UTl
= Eor pelvic pain
- 43-100% pain relief in; levator syndreme

- 83%) pain relief in vulvevaginaili pain
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Additional treatment fior
other urological symptoms

= Detrusor instability: anticholinergic drugs
= Recurrent UT: antibiotics
= Chrenic constipation

= regulation of diet
= pewel training
= drug| therapy:
*Neuman et al: UTls were largely:
iesolved alter treating ehstipation
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Important factors for success

= oetivation and cooperation
= Appropriate selection of patients
Intact nerveus system
Biofeedback training (Deindal et al):
= |mprovement in Woemen with
INapprepriate puknoceceygeal activity
= Not In these withr urethral sphincter

iepetitive dischange
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Other Nen-surgical Tfherapies
for Incontinence

\aginal cones are a method of biefeedback

70% (19/27) with mild SUI'had complete or
>50% Improvement after vaginal cone therapy,
7/50 with severe SUIl had similar success rate

Electrostimulation of pudendal nerve (prolenged
pudenadal nerve conduction velocity in 97%, SUI)
IS effiective In 62% with: SUI and 20%, were dry.

Electromagnetic stimulation
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Multiple purpeses
Electrostimulator and Biofeedback
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Patient visualization &
biofeedback
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Clinical effect

Magnus: et al:
Interstitial cystitis,
54% benefit from suprapubic TENS

Park et al:
Prostatodynia, 20Hz, anal plug,

v painiand ¥ muscle spasm: in 18 sessions
\Walshi et al:

Irrtative voeidingl syndreme, 1 week

U urinary symptom temporally.

100% relapse within 6 months

Effectiveness depend on frequent, engeing
treatment HRESEERPD RERRA




Electrogalvanic stimulation

for levator ani Spasm

= A high voltage direct current (80-120Hz)
= Ppessible mechanism

high frequency nerve stimulation

Induce tentanic and fatigue ofi levatoer ani
preak the spasm-pain
Clinical resuit:

= Rectal prebe, high veltage galvanic
stimulation;, 80ror 120 ¢ps; 1 h

= 90% relieve sympioms
= high relapse rate: i 6: montias
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Combination therapy.

" Behavioral modification
= Vanual technigue

=" Biofeedback

= Electrical stimulation

= Pharmacotherapy
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Electrostimulation and

electromodulation for N\VVD

= Petruser contractility reduces during
electrostimulation of pelvic floor
= Detrusor overactivity —

Sacral neuromodulation,

Surface sacral electromagnetic current
Stimulation

= Detrusor underactivity: — Sacral nenve o
Intravesical neurestimulation
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Electrical stimulation

m 5-20Hz, 210us, low level intensity
= |ntravaginal/ intranal electrode

transcutaneous electrodes: sacral
dermatome:

- sacral, suprapubic, common peroneal,
posterior tibial nerves

mechanism of action

= | arge skin arfierents SUppPress Spontaneeus
iefiex actvity Within the dermatome
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Implantation oF Sacral




Correct placement of electrede
on: Sacral nerves

Toe - plantarflexion Leg - rotation
Foot - plantarflexion




