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Neuropathic Bladder Disorders

The Micturition Reflex
Intact reflex pathways via the spinal cord and the pons are required for normal micturition.
Afferents from the bladder are essential for the activation of the sacral center, which then
causes detrusor contraction, bladder neck opening, and sphincteric relaxation

CLASSIFICATION OF NEUROPATHIC BLADDER
The traditional classification was according to neurologic deficit. Thus, the terms motor,
spastic, upper motor neuron, reflexic, and uninhibited were used to describe dysfunction
found with injury above the spinal cord micturition center. Coordination between the
bladder and the sphincter was considered either balanced or unbalanced.
The terms flaccid, atonic, areflexic, and sensory were used to describe loss of ability of the
bladder to contract owing to injury of the pelvic nerves or the spinal micturition center.
Dysfunction with both types of features was described as mixed

1. Spastic Neuropathic Bladder
Spastic neuropathic bladder results from partial or extensive neural damage above the
spinal cord micturition center (S2–4). The bladder works without efficient regulation from
higher brain centers.

Clinical Findings
A. SYMPTOMS AND SIGNS
Symptoms include involuntary urination, which is often frequent, spontaneous, scant, and
triggered by spasms in the lower extremities. A true sensation of fullness is lacking.
The major nonurologic symptoms are those of spastic paralysis and objective sensory
deficits.
There is marked decease in the bladder volumes in established lesions. A trabeculated
bladder of small capacity is typical of this type of neuropathic dysfunction.
With high thoracic and cervical lesions, distention of the bladder (due to a plugged catheter
or during cystometry or cystoscopy) can trigger a series of responses, including
hypertension, bradycardia, headache, and sweating. This phenomenon is known as
autonomic dysreflexia. The headache can be severe and the hypertension life-threatening.
Treatment must be immediate. Inserting a catheter and leaving the catheter on open
drainage usually quickly reverses the dysreflexia.

B. LABORATORY FINDINGS
Virtually all patients experience one or more urinary tract infections.
Renal function may be normal or impaired.
C. X-RAY FINDINGS
Periodic excretory urograms and retrograde cystograms are essential because
complications are common. The kidneys may show evidence of pyelonephritic scarring,
hydronephrosis, or stone disease. The ureters may be dilated from obstruction or reflux.



D. INSTRUMENTAL EXAMINATION
Cystoscopy will show variable degrees of trabeculation, occasionally with diverticula.
Bladder capacity, stones, and the integrity of the bladder neck and external urethral
sphincter can be assessed.

2. Flaccid (Atonic) Bladder
Direct injury to the peripheral innervation of the bladder or sacral cord segments S2–4
results in flaccid paralysis of the urinary bladder. Characteristically, the capacity is large,
intravesical pressure low, and involuntary contractions absent. Common causes of this type
of bladder behavior are trauma, tumors, tabes dorsalis, and congenital anomalies (eg, spina
bifida, meningomyelocele).

Clinical Findings
A. SYMPTOMS
The patient experiences flaccid paralysis and loss of sensation. The principal urinary
symptom is retention with overflow incontinence. Male patients lose their erections.

B. SIGNS
Neurologic changes are typically lower motor neuron. Extremity reflexes are hypoactive or
absent. Sensation is diminished or absent.

C. LABORATORY FINDINGS
Urinary infection with white blood cells (leukocytes) and bacteria may occur because of
the need for bladder catheterization. Advanced renal change is unusual.

D. X-RAY FINDINGS
A plain film of the abdomen may reveal urinary stone. Excretory urograms and cystogram
may detect morphologic changes in the detrusor and upper urinary tract; vesicoureteral
reflux may be present.

E. INSTRUMENTAL EXAMINATION
Cystoscopy and urethroscopy performed some months or weeks after the injury will
confirm the diagnosis.

Spinal shock and vesical function after spinal cord injury:
Immediately following severe injury to the spinal cord or conus medullaris, regardless of
level, there is a stage of flaccid paralysis.
The smooth muscle of the detrusor and rectum is affected. The result is detrusor overfilling
to the point of overflow incontinence and rectal impaction.
Spinal shock may last from a few weeks to 6 months (usually 2–3 months).
With time, the reflex excitability of striated muscle progresses until a spastic state is
achieved, Injuries to the sacral cord, if complete enough, may leave the bladder
permanently flaccid



DIFFERENTIAL DIAGNOSIS OF NEUROPATHIC BLADDER
Some disorders with which neuropathic bladder may be confused are cystitis, chronic
urethritis, vesical irritation secondary to psychic disturbance, myogenic damage, interstitial
cystitis, cystocele, and outflow obstruction.

TREATMENT OF NEUROPATHIC BLADDER

1. Spinal Shock
During the spinal shock stage, some type of bladder drainage must be instituted
immediately and maintained.
Chronic overdistention can damage the detrusor smooth muscle and limit functional
recovery of the bladder. Intermittent catheterization using strict aseptic technique
has proved to be the best form of management but in some patients , a Foley catheter
becomes necessary.
Other measures including control of infection by fluid intake of at least 2–3 L/ day should
be maintained in addition to prophylaxis for calculus formation (eg, reduction of intake of
calcium and oxalate and elimination of vitamin D in the diet).

2. Spastic Neuropathic Bladder
One of the following treatment regimens can be administered:
1. A permanent indwelling catheter or a condom catheter and a leg bag in males
2. Anticholinergic drugs
Commonly used drugs are: oxybutynin chloride, dicyclomine hydrochloride; methantheline
bromide; propantheline bromide and Tolterodine. These drugs can cause several side
effects.
3. Botulinum-A toxin : Several centers have investigated injection of botulinum-A toxin
into the detrusor muscle in patients who have detrusor hyperreflexia.
4. Capsaicin and resiniferatoxin are specific neurotoxins.
5. Neurostimulation (bladder pacemaker) of the sacral nerve roots to accomplish bladder
evacuation.
6. Urinary diversion (surgery) for irreversible, progressive upper urinary tract
deterioration.

3. Flaccid Neuropathic Bladder
Treatment regimens can include:

1. Bladder evacuation can be accomplished by straining, using the abdominal muscles to
raise intra-abdominal pressures.

2. Bladder training: voiding should be tried every 2 hours by the clock to protect the
bladder from over distention due to residual urine.

3. Intermittent catheterization: Patients can benefit from regular intermittent catheter
drainage every 3–6 hours. This technique eliminates residual urine, helps prevent infection,
avoids incontinence, and protects against damage to the upper urinary tract. A clean
technique is used and a prophylactic antibiotic can be given once daily.



4. Parasympathomimetic drugs
The stable derivatives of acetylcholine are at times of value in assisting the evacuation of
the bladder. Bethanechol chloride is the drug of choice. It is given orally, and may be
given subcutaneously.
5. Surgery
Transurethral resection is indicated for hypertrophy of the bladder neck or an enlarged
prostate, either of which may cause obstruction of the bladder outlet and increased residual
urine.

COMPLICATIONS OF NEUROPATHIC BLADDER
The principal complications of the neuropathic bladder are recurrent urinary tract infection,
hydronephrosis secondary to ureteral reflux or obstruction, and stone formation

PROGNOSIS
The greater threat to the patient with a neuropathic bladder is progressive renal damage
(pyelonephritis, calculosis, and hydronephrosis).

Congenital abnormalities of the bladder
During the process of the bladder embryological evolution, the fetal hindgut, the cloaca,
undergo several changes,its tip becomes the urachus, and the urogenital septum comes
down to separate the future bladder from the rectum. It brings with it the mesonephric
ducts which will form the ureters. There are a variety of congenital abnormalities that may
occur:

1.  Agenesis: The cloaca may not form at all; both ureters are obstructed, and the condition
is not compatible with survival.
2.  Duplication: Very rarely the bladder is divided by a septum either in the midline or
lying transversely.
3. Urachal abnormalities: There are at least 4 types of urachal abnormalities seen:

Patent urachus: occurs when the urachus did not closed and there is a connection between
the bladder and the umbilicus.  A patent urachus can cause varying amounts of clear urine
to leak at the umbilicus. Urachal Cyst occur when the urachal lumen incompletely
obliterates, there exists the potential for cystic development within this epithelial lined
space. Urachal sinus occurs when the urachus did not seal close to the umbilicus and leads
to a blind ending tract from the umbilicus into the urachus called a sinus. Diverticulum
occurs when the urachus did not seal close to the bladder .

4.  Exstrophy: it exposes tissue below the umbilicus which varying in extent from a dorsal
cleft in the penis (epispadias) to the entire cloaca. In the most common variety, the bladder
opens like a flat red patch on the abdomen onto which the ureters discharge urine. This is
often accompanied by a prolapse of the rectum, undescended testes, and wide separation of
the symphysis pubis.


