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Neurogenic Underactive Bladder

« Definition and pathophysiology

Definition of Underactive Bladder (UAB)

* Clinical concept : UAB # UAD (likewise OAB # OAD)

+ Underactive bladder: a voiding disorder (difficulty with bladder emptying )

« Definition of UB => inability to produce an effective voiding contraction sufficient to empty the
bladder

« Various symptoms : weak stream, straining, feeling of incomplete emptying, hesitancy to start the
stream, intermittency. Sometimes : poor sensation of bladder filling, infrequent voiding, frequency.

« Patients may have a high post void residual (PVR)
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Definition of Detrusor underactivity (DUA)

« In contrary, DUA is Urodynamic concept (UD diagnostic tool for DUA) |

N/
« Defined (ICS) as “a contraction of reduced strength and/or duration, resulting in "
prolonged bladder emptying and/or failure to achieve complete bladder emptying within a oy

normal time span”

« There are no recognized diagnostic criteria. Definition of “normal” strength of
contraction and contraction duration are not specified.

« DUA can be secondary to[ BOO| / decrease contractility (clear definitions)
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L Neurogenic Underactive Bladder: a voiding Seprasonat Foramson
&F disorder observed in neurogenic conditions

Neurogenic underactive bladder

.

Apart from neurological causes, many other etiologies: rtasacd yu gg:ﬂﬂ;;
« chronic bladder outlet obstruction (BPH, prolapse, female surgery) S

« metabolic diseases (diabetes) R -

« adverse effects of medi ticholinergic drugs, anti treatment, = J R
smooth muscle relaxants, spasmolytics S

+ « lazy bladder » i —

« forced detrusor: overdistension following important retention > 11 ?
« age-related changes (affecting both detrusor muscle and central/peripheral innervation)

« myogenic changes: primary (« visceral myopathy ») or secondary to BOO (BPH ...) /
fibrosis/collagen deposition

« idiopathic impaired detrusor contractile function




The different mechanisms of DUA Pathophysiology: neurogenic alterations leading to UAB/UAD
can be observed at different levels .
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Nervous system splitted in centrall levels

« Etiologies Cerebeltum

pons { %

indbrain | Medulla
Hindbs { oblongata \

spmatcora | /] e
sacral [ - Coccygeal —

Includes : plexus, roots, sacral spinal cord,
peripheral nerve (pudendal nerve)

Cerebrum Central nervous system
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Prevalence and Impact of Urinary Symptoms Among
Community-Dwelling Stroke Survivors
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+OAB : urge / frequency / urge incontinence/ nycturia

« voiding dysfunction 40% : slow stream / urinary retention
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Review Article

'VOIDING AND SEXUAL DYSFUNCTION AFTER CEREBROVASCULAR
ACCIDENTS

SERGE PETER MARINKOVIC,* o GOPAL BADLANI
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Stroke and LUTS : risk factors :
- importance of lesion
- bilateral lesion
- importance of motor deficit
- aphasia
- age > 75/ female / previous incontinence

| Problem of associated lesion (BPH) observed in this population |

Table 2: Changes in Etiology of SCI

Etiology of SCI 1973-1979 2000-Present
Motor vehicle crashes 487 504
Falls 165 28
Sports 14.4 9
Violence 133 1.2

NOTE. Values are percetages. Data from National Spinal Cord
Injury Statistical Center."

!
Traumatic Spinal Cord Injury ‘ '.Cg.ip.*
"

Epidemiology:
80% of SCI patients have urinary disorders

Characteristics of urinary symptoms :
OAB : 80%
Voiding dysfunction-retention (complete or incomplete) : 80% |

Impacts : —
Quality of life ...
Urological complications : stones, infections, renal failure

(more than 50% .. without specific management)

Table 1 Cinical presentation of VUD in M5 ooty aysrametor
Prevalence of Prevalence of
Author, level Number  Mean dumtion Time since onset| Prevalence of  Prevalence of  incontinence/ | [ Prevlence of urirar
of oo (17) o paients o MS (years)  of VD years) | urgency (%) polakiura ()  urgency (%) || cysuria (3 retention (%)
Amarerco, 1995, 191 225 133 78 7 ) 3] i 2
Andersen, 1976, 15P2 62 122 9 7 385 50 2 327
Awad, 1984, 1572 47 16 u 8 65 72 36
Bemelmans, 1991, 1572 40 54 u 2 175
Betts, 1993, LSP1 170 2 6 85 82 6 9
Bradley, 1978, LsP4 u v 8 60 » 2
de Ridder, 1998, 15P2 30 v v 366 366 8
Eardiy, 1991, L5P2 2 n U a6 16 2 83
Gallen, 199, LSP1 149 3 6 9.1 67.7 9.1
Gannantoni, 1998, LSP1 116 145 71 99 s 52
Goldsten, 1983, LSP4 86 v u 32 32 49
85, 1572 64 3 46 70 @ 56 30
Hennessey, 1999, LsP1 221 u U 7 76 19 ® 78
Kasabian, 1995, (52 32 18 v “ 66 66 6
Koldewifn, 1995, 1591 211 65 u B 2% 27
Phip, 1981, L5P2 52 10 s 6 59 a7
Pomu, 1997, L5P1 120 019 1 3 9 9

VUD, vesicourethral disorder; LSP, ANAES fevel of scientiic proaf [1]; U, Unknown;

LUTS are observed in 320 97 %
(Onset : 6 years (5 to 10 years))

LUTS can reveal the onset of MS in 10%

LUTS typology
OAB = 37% to 99%
Urinary retention = 34% to 79%

Correlations LUTS and
« pyramidal signs — OAB
+EDSS - OAB

‘Typical appearance of Parkinson's disease
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w Problem of associated lesion (BPH) observed in this population

Other spinal lesions

Syringomyelia
Spinal tumoi
th myelopathy

.. can lead to UAB/UAD

”"ZQ”ML""L R — = Q

m— g QO =

Dysautonomia Alterations of Autonomic Nervous System




Etiologies of underactive

bladder in peripheral nervous 4 Disk herniation J Cauda equina and conus tumors
system lesions 7
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underactive bladder is more often
4 secondary to a lesion of the peripheral
J nervous system (than central lesion)
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* Impact

Underactive Bladder

* Evaluation
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SYMPTOMS OF

DIABETES

UAB : various impacts :
urological alterations, quality of life
bothersome symptoms , renal
impairment, chronic Valsalva voiding
hernia, vaginal prolapse, haemorrhoids

Neurologic examination : in order to track down neurogenic etiology

Loss of touch sensation Anal tone

Sensory function is evaluated by Motor function is evaluated by
testing the lumbar-sacral testing the muscle strenght and tone i A
dermatomes 152
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/ i BC reflex Muscle strenght (plantar
flexion), tendinous reflexes ...




Underactive bladder:

inical arguments for a neurogenic etiology

« association of urinary AND anorectal AND sexual disorders (same levels of motor/sensory integration-innervation)

« urological causes elimil in case of i \, prolapse)

« urinary disorders typology:

Voiding dysfunction Voiding dysfunction

neurogenic obstruction neurogenic obstruction

Abdominal pushing
Normal bladder fillng sensation
Progressive symptoms.
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Uro-gynecological evaluation: associated lesions ?

Urethral stenosis

Prostate
cancer

Digitial rectal

BPH Prostate cancer

~Abdominal pushing Acute: Acute myelo-meningo radicults;
Loss o badder ling sensaton raumate srcra it son
- Loss of urethral sensory perception —
oy
Cystometry
« to affirm DUA o m
« to precise pathophysiology
« evaluation of the prognosis [ A
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Bulbocavernous Reflex

BCR tests the integrity of the sacral
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Motor E.P.

MEP tests the integrity of the motor
pathways

Underactive Bladder
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« Treatments
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Underactive Bladder Treatment
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Alpha-blockers, BTX sphincter

| ¢
bedsore
Incarnated nail -

First : eliminate and treat Irritative lesions

‘Sacral neuromodulation
Fecal impaction

paraosteoarthropathy

Self cath

To imil ic and ive lesions: Urethral
stent inserted within urethra

Neuromodulation

Underactive
bladder
Underactive
detrusor

Urinary retention

Urethral stent

Micturition + Micturition -

Neurological

Reappearance of micturition =
voiding dysfunction

obstruction obstruction !
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Sacral Neuromodulation in Diabetic Patients: Success and
Complications in the Treatment of Voiding Dysfunction

David H. Daniels, Charles R. Powell, Matthew R. Braasch, and Karl J. Kreder"
Department o Uralogy, Universiy of owo, Tows ity Tows




Neurourology and Urodynamics 25246-251 (2054

Posterior Tibial Nerve Stimulation in the Treatment
of Voiding Dysfunction: Urodynamic Data

ichael R.van Balken,' Enrico Finazzi Agro,

ins M. Debruyne, Lambertus AL M. Kiemeney,*
and Bart LH. Bemelmans™*

Vera Vandoninck,"
John PEA. Heesakkers,'

“Band-Aid" Antenna for Tibial Nerve

... few data

Self Intermittent catheterization

« the gold standard in case of urinary retention

« safe and effective (specially with new devices)

« improve quality of life (decrease Ul, allows specific treatment of OAB/OAD)
« CISC avoids urological complications : decrease renal risk, UTI
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Parasympathomimetic drugs
(cholinomimetic drugs)

Direct-acting befhonechal
These act by stimulating the nicotinic or muscarinic receptors.
Choline esters
Acetyicholine (all acetyicholine receptors)
Bethanechol (M3 receptors)

Carbachol (all muscarinic receptors and some nicotinic receptor) ﬂdmeeﬂc
Methacholine (all muscarinic receptors) blodger

glaucoma

)
perard edrophoniun
Plant alkaloids neoghgpn

Nicotine Y
Muscarine 8 gjrogens
Pilocarpine (M3 receptors) post operahive Tkvs P"W'Pﬂclsnxiw"‘f
Indirect-acting
cholinesterase inhibitors, or drugs that promote ACh release.

Reversible cholinesterase inhibitors

Donepezil, i igmi igmi igmi igmine, Tacrine, Caffeine (non-
competitive) —

Huperzine A

Irreversible cholinesterase inhibitors
Echothiophate, Isoflurophate, Malathion, ACh release promoters, Cisapride, Droperidol, Domperidone

But : no evidence based medicine / poor efficacy / important side effects => not used / recommended in clinical practice

Specific surgery can help CIC !

Reconstructive hand surgery

Continent cystostomy

Devce withroducer

) ‘ To void, the patient

remote cont v
her pelvis and pushes
the button.

Urethral device with inside a
turbine activated by magnetic
remote control

The remote control
then activates

~inflow™ i I ve
inFlow™ is normally replaced every 29 days a small magnetic pump

Activator : 2 hand-held magnetic remote

control required to operate the internal valve-
pump mechanism in the nFlow device

today, no available in many countries in
Europe.

1
Releasing the button §
_ engages oV
M‘mt after activation, turbine, hatiocks 1

= (pump) empties the bladder

To treat and PREVENT complications ...
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( ATB : only symptomatic UTI +++)




« Cross-talk »

Necessary to take in
account
anorectal disorders

Before irrigation After irrigation

Diet and fluid / lifestyle alteration / laxatives or constipating drugs

A
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Nerve rerouting:
to reinnervate the
neurogenic bladder

Concept: to join
healthy nerves to
injured nerves to
improve function
(to restore
micturition)

Regenerative Medicine
Cellular Therapy for UAB

Therapy

Jsvnar

Autologous.

Injection G

La Hulpe 2018, Belgiam Association of

Opioid antagonism
Dopamine recsptor agonism

nicion 0 |

center

There are several potential options for - Drygs
pharmacological intervention:

Basal
- centrally-acting agents such as opioid g | etqudled

antagonists, dopamine agonists

- locally-acting agents such as nitric

> Medial
odide donors e
- agents targeting neurogenic deficits, parasympathetic
such as cholinergic agonists, transient
i i Sympathetic
receptor potential agonists Hypothalamus ntermediolateral
- agents targeting ic deficits, Hypogastric
including M1 agonists and potassium | oirect & indirect cholinergic agonist nerve e

Neurotrophin analogues
TRPV1,4,TRPA1, TRPMS agonist
P2Y1 & CB1 antagonist

channel blockers

nerve

M1 agonists
Ampyra

Striated urethral
KCNQ & HCN blockers h

sphinctor [
NO donors, botox.

Hyperpolarization-activated cyclic
- i nucleotide-gated (HCN) channels are

intermembrane proteins that serve as
nonselective ligand-gated cation channels
in the plasma membranes of heart and
brain cells

it e (1) e 16 ] b w HCN channels are sometimes referred to
" as “pacemaker channels” because they
help to generate rhythmic activity within
Broups of heart and brain cells.




