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Case Summary

Mr. Y of 73 yrs. Gentleman nondiabetic, normotensive, smoker presented to us with

v H/O Recurrent UTI
v Urinary Incontinence &
v Weakness of the both lower limb for the last 2 months

On Examination :
G/E-NAD
Neurologic Examination-Muscle power was 4/5 in both Upper and lower limb

All jerks of both U & LL normal except right sided Hoffman’s was positive and
planter was extensor in rt.side

Joint position & vibration was impaired in both LL (R>L)
Gait - Ataxic



Investigations

e CBC-Neutrophilic leukocytosis with high ESR (90 mm in 15t hr.)

Urine R/M/E-plenty of pus cell with growth of E. Coli/ Enterobacterciaceae/

Pseudomonas in different time period

S. Cr.-1.3 mg/dl

USG OF W/A-Thickened bladder wall with significant (130ml) PVR, with normal

size prostate

MRI of the brain-Normal

MRI of the Spine-Significant compression at the cervical C5/C6 level






Compressive cervical myelopathy with neurogenic

bladder (Detrusor sphincter dyssynergia)



* The term neurogenic bladder refers to dysfunction of the urinary
bladder due to disease of the central nervous system or peripheral

nerves involved in the control of micturition.



Afferent innervation :-

*  PNS(S 2,3,4) --Pudendal nerve —enter
through posterior rami and terminate in
anterolateral column

* Sympathetic (T10- L2)-- Hypogastric
plexus:enter through posterior rami and
terminate in anteromediolateral coulmn

Efferent innervation:-
Parasympathetic: S2-S4 —> pelvic plexus
(Pelvic nerve=nervi erigentes) —>

cholinergic postganglionic fi bers —>
bladder + sphincter

« Sympathetic: T10-L2 —> hypogastric/ pelvic
plexus —> noradrenergic postganglionic
fibers —> smooth muscle of bladder base,

internal sphincter, proximal urethra

» Somatic: (AHC S2,S3,4) —> pudendal nerve
(ventral rami)—> external sphincter
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ACTION

Detrusor muscle
contraction
Internal sphincter
relaxation

Detrusor muscle
relaxation
Internal sphincter
Contraction

Voluntary innervations
initiate or inhibits
micturition through
cortical control

Sensation of pain and
distension conveyed
from bladder wall and
internal capsule

Sensation of painful
distension conveyed
from bladder wall

FUNCTION

Voiding

Storage

Voluntary control

Carried normal
sensation

Carried painful
sensation



Peripheral Nervous System
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FUNCTION OF BLADDER
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Control of micturition

1.Cortical micturition centre

2.Pontine micturition centre

Sympathetic
— . P //
3.Spinal micturition™ (T11-12)

centre \Parasympathetlc

(52,3,4)

4. Peripheral nerv&

(52,3,4)




Cerebral cortex

Pons
Pelvic nerve
parasympathetic fibers __
Stretch receptor
Detrusor muscle Sensory
Motor
Internal sphincter
P Urethra
Somatic motor fiber

External sphincter of pudendal nerve



MICTURITION(VOIDING) REFLEX

Sensation of bladder fullness via
POIVE: andsp)gdgr;dal Lol g l Frontal lobe decides social appropriateness

Vv

Medial Pontine micturition center
N\

Y
Detrussor center (S 2,3.4) to pelvic nerves Onuf's nucleus to pudendal nerves

RECIPROCAL ACTIVITY BETWEEN SPHINCTER & DETRUSSOR

Micturition




Symptoms
Urinary symptoms may be related to either phase of bladder activity (i.e.

storage or voiding)

Phase of bladder activity Symptom of bladder dysfunction
Urine storage Frequency, Urgency, Urge incontinence
Urine voiding Hesitancy, Intermittency, poor stream,

terminal dribbling, incomplete emptying

(+/- frequency and urgency), R. UTI.



Classifications of a Neurogenic Bladder

(Dorsher & Mcintosh 2012; Mauk 2012)



Lesions above the pontine micturition centre

These are seen commonly in patients with or without dementia
v’ Strokes, brain tumors etc.
v Produce an uninhibited bladder/ cortical bladder
v’ These sorts of pt. will experience sensation but lack of voluntary control & have
v Urgency
v’ Frequency and

v’ Urge incontinence



Lesions between the PMC and sacral spinal cord

This is commonly seen in

v'Traumatic spinal cord injury, Tumor, Compressive disc disease, MS,

Myelitis, etc.
v'Produces an Spastic bladder

v'The potential high pressures within the bladder have the capacity to

produce renal damage.

v'These patients will often lack of sensation to void, which can also result in

urinary retention.



Sacral cord lesions that damage the detrusor nucleus but spare
the pudendal nucleus

v'Produce a mixed, type A bladder in which patients may experience

urinary retention without incontinence



Sacral cord lesions that spare the detrusor nucleus but damage
the pudendal nucleus

v'Produce a mixed, type B bladder in which the patient may

experience episodes of incontinence.



Lower motor neuron bladder

v From sacral cord or sacral nerve root injuries in which the patient

will experience an areflexic bladder.



Complications

The most common complications following NBD are

v" Urinary tract infection (UTI)
v’ Bladder or renal stones

v Hydronephrosis

v'CKD

v Autonomic dysreflexia

v’ Disturbed quality of life- depression



Approach



History

* Onset of symptoms

Sense of bladder filling & urine passing

Is possible of voluntary stop urine during midstream?

Does bladder leak continually or sudden pass of large volume of urine ?

H/O spinal cord injury, surgery, menigomyelocele, LBP, Headache, Convulsion, Stroke,
drugs ( like anticholinergic etc.), paresis, sensory symptoms, PD, Bowel or Sexual

dysfunction, other urinary symptoms like- features of UTI.

* Obstetric history- No. of delivery, Uterine prolapse.



Examinations
 General
* Neurologic

 Abdominal (including Digital Rectal Examination)



Investigations

* Urine analysis including C/S, RFT, RBS, CBC
* USG of KUB and measurement of PVR

* Urodynamic study

» Cystometry/Video-Cystometry

* Uroflometry

* Cystoscopy

e Sphincter EMG

* Neuroimaging (CT/MRI) to see Cauda equna/ Spinal cord/ Brain



Goal is to prevent the damage of upper Urinary tract, UTI &

improve the quality of life



Treatment Option

Physical ( Kegel exercise)-Psychological

Catheter-like CISC,IDC

Drugs-Cholinergics, Anti Cholinergics, Alpha blocker, TCA, Desmopressin

Nerve Root stimulation

Spincterotomy

Botulinum Toxin injection

e Surgery-TVT, TOT, Augmentation cystoplasty, Artificial sphincter, Urinary diversion,

Detrusor myectomy etc.

* Treatment of the underlying cause



* Stem Cell Transplantation

* Gene Therapy



Take Home Message

" NBD is one of the common neurologic problem

= Proper history and good neurologic examination is important for

diagnosis & treatment

= Appropriate investigations and judicious treatment is essential for

maintain a healthy life
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Thank You
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