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Evaluation of Urinary Bladder
Symptoms in Multiple Sclerosis

The physiology of miuurition has re-
mained a semimystery in the minds of many
neurologists. Disturbances of bladder func-

tion occur only infrequently in most neuro-
logic diseases, with the important exceptions
of spinal cord injuries and multiple sclerosis.
Thus, few neurologists gain a great deal of

experience in dealing with them either diag-
nostically or therapeutically. The symptoms of

bladder dysfunction are, naturally. com-
pletely nonspecific and are determined by the
location of the lesion or lesions. In order to
understand the diagnostic significance of the
symptoms, it is necessary to obtain a reason-
ably clear understanding of the various ana-
tomic and physiologic components of normal
and abnormal excretory and storage func-
tions. The same background information is
required for initiating intelligent manage-
ment—a process that is not easily separable
from diagnosis.—CMP

Bladder function abnormalities occur at some
time during the course of multiple sclerosis
( MS) in approximately 50 to 80 percent of
patients.

t-9
-" In 10 to 12 percent of MS pa-

tients, they form pan of the initial symptom
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complex and comprise the sole initial com-
plaint in approximately I to 2 percent.'

Strict diagnostic criteria must be estab-
lished to evaluate the integrity of the neu-
rologic pathways innervating the lower uri-
nary tract. This is especially important
because bladder symptoms are so prevalent
in the general population. The mere pres-
ence of such symptoms is not sufficient evi-
dence of a neurologic lesion, however. A
detailed history and physical examination as
well as urodynamic and electrophysiologic
studies must substantiate the diagnosis of MS
in a patient suspected of having the disease.
Since the most common cause of urinary
bladder symptoms is urinary tract infection,
no patient should be subjected to more so-
phisticated testing until urinary tract infec-
tion has been excluded by urinalysis and ap-
propriate cultures.

SYMPTOM ANALYSIS

Although most textbooks classify urinary
bladder symptoms as being either obstruc-
tive or irritative in nature, we find it more
convenient to consider them as related to

TABLE 1.

Filling/Sturage Disorders
Bladder causes

Involuntary detmsor contractions
Vcirusur hyperrclkxia (due to suprasacral neuro-

logic lesions)
lkuusor instability

Due to nutlet obstruction
Due to Inflammation
Idiopathic

Pain during bladder filling
Cystitis
Neurologic disorders (hyperesthesia)
Idlopat hlc/psychologic

Small bladder capacity
Fibrosis of bladder wall (radiation, turberculosis.

Interstitial cystitis)
Id i o pa t h ic/ps ychologi c

Outl
e
t causes

Stress incontinence (due to poor transmission of in.
Ira-abdominal pr

e
ssure to the urethra)

Sphincter malfunction
Post operative damage
Neurologic (sympathetic and parasympathetic de-

nervation)

Emptying Disorders
Bladder causes

Neurogenic impairment (thoracolumbar or sacral Ie-
sions)

Myogenic impairment
Psychogenic

Outlet causes
Anatomic obstruciiotl

Vesical neck contracture
Pruslatic (bvulign prostalic hyperplasia, cancer)
Urethral valves or structure

Functional obstruction
Vesical nick dyssynergia
External sphincter dyssynergia

Filling/Slorage and Emptying Disorders
Detrusnr-external sphincler dyssynergia

Impaired detrusor contractility/sphincter dysfunction
Bladder outlet obstruciiutVinvoluntary detrusur ran-

tractions

Involuntary detrusor cutttractions/sphimtrr dysfunc-
tion

problems of urinary storage, to problems of
bladder emptying, or to problems of both
storage and emptying (Table 1) ° .10 Symp-
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toms that occur during the storage phase are
either irritative or due to incontinence. Irri-
tative symptoms include urinary frequency,
urgency, urge incontinence, dysuria, supra-
pubic pain, a constant awareness of the urge
to void, and urethral pain. The classic symp-
toms of bacterial cystitis also include dy-
suria, frequency, and urgency. Nevertheless,
as many as 60 percent of women with these
symptoms do not have bacterial Infec-
tions." 

t 
Conversely, many patients with

bacterial cystitis do not have dysuria or any
pain; their only symptom may be frequency,
urgency, or incontinence. Moreover, MS
patients who already have neurogenic lower
urinary tract symptoms may develop bacte-
rial cystitis without any significant change
in the symptoms. Progression to pyelone-
phritis may be insidious or may be heralded
by sudden fever, flank pain, and systemic
symptoms.

Urinary incontinence may be character-
ized in several ways. Patients may feel a se-
vere urge to void and, if unable to reach a
bathroom in time, void uncontrollably. This
is called urge incontinence and is most often
caused by detrusor hyperrellexia (involun-
Lary bladder contractions). Other patients
have no awareness of the urge to micturate,
but when an involuntary contraction oc-
curs, they suddenly and uncontrollably start
to void. Depending spun the precise neuro-
logic lesion, they may or may not be able to
interrupt the stream once it has begun. in
some patients imcrrupliun of the stream is
accomplished by voluntarily contracting the
external urethral sphincter which, on a re-
flex basis, abolishes the involuntary detru-
sor contraction and abort% micitit- ion. In
other patients this reflex is impaired, and even
though the stream can lit voluntarily inter-
rupted, the involuntary ik-Irusor contraction
persists and incontinent v vn,ut-s."

Stress incontincnrt
•
 is rharartrrized by the

involuntary loss ul unto dtuiug sudden in-
creases in intra-abtlttmin,tl (

p
ressure, such as

occur during coughing, mik
c ciing. and en-

gaging in physical is ivily. It is most often

ai &L -/-/ 7. 5_
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FIG. 1. Physiology of micturition. The primary continent mechanism in both sexes is the smooth
muscle of the proximal urethra (bladder neck). As the bladder fills with urine, detrusor pressure re-
mains fairly constant. Continence is preserved because urethral pressure remains greater than bladder
pressure and the bladder neck remains closed. There is a gradual increase in cicctrnmyographic activity
(EMG) of the striated external urethral sphincter. Voluntary micturition is heralded by the sudden and
complete relaxation of the external urethral sphincter accompanied by a fall In urethral pressure. The
detrusor contraction is marked by a rise In detrusor pressure. As voiding occurs the entire proximal
urethra becomes isobaric with the bladder. Voluntary interruption of the ,ircartm is accomplished by
contraction of the external urethral sphincter that occludes the urethra in its membranous portion.
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an anatomic defect due to relaxation of the
pelvic floor musculature with descent of the
urethra, but it may occasionally be caused
by extensive denervation of the bladder
neck."•14 Overflow incontinence is usually
described as a d ribbling loss of urine due to
severe bladder outlet obstruction. However,
many patients are unable accurately to de-
scribe their incontinence and merely report
that they find themselves wet. This not only
occurs in patients with neurologic disorders,
but also in neurologically normal persons.

Symptoms of impaired bladder emptying
include difficulty initiating the urinary stream
(hesitancy), diminished size and force of the
stream, double voiding, postvoid dribbling,
and total urina ry retention. These symptoms
are most often due to either bladder outlet
obstruction or impaired detrusor contractil-
ity.

It has been documented that the relation-
ship between urinary bladder symptoms and
the underlying pathophysiology is inexact.
In a series of 425 consecutive patients eval-
uated prospectively, only 45 percent of those
who complained of urinary storage symp-
toms were actually observed to have an un-
derlying pathophysiology consistent with
those symptoms. Of patients with emptying
symptoms, 75 percent had either bladder
outlet obstruction or impaired detrusor con-
tractility, but both storage and emptying dis-
turbances were noted in only 54 percent of
patients who complained of those symp-
toms" In MS patients the correlation be-
tween symptoms and urodynamic observa-
tions was equally poor.4 '5

Because of the disparity between urinary
bladder symptoms and the underlying ab-
normality, we believe that persistent symp-
toms should serve more to alert the physi-
cian to the need for further urodynamic
studies than to establish a specific diagnosis.
The details of these studies will be discussed.
Before undergoing any urodynamic studies,
all patients with urina ry bladder symptoms
should first obtain a clear voided urine spec-
imen for urinalysis and culture to exclude

urinary tract infection. Unfortunately, many
MS patients are unable to produce voluntar-
ily a midstream sample either because of in-
continence or urinary retention, so that these
patients must be catheterized.

Vesicourethral Physiology

A detailed discussion of the anatomy and
physiology of the lower urinary tract is be-
yond the scope of this chapter. Our purpose
is to present a simplified overview of the
normal mechanisms of bladder and sphinc-
teric function.

The bladder and its sphincters function as
a single physiologic unit whose main pur-
pose is the storage and timely expulsion of
urine (Fig. I). Although many of the details
of the anatomy and physiology remain con-
troversial, it is generally agreed that the pri-
mary continence mechanism in both sexes
is the smooth muscle of the vesical neck and
proximal urethra. The urina ry stream can be
voluntarily interrupted by contracting the
striated periurethral musculature or external
sphincter, but this muscle plays only an an-
cillary role in preserving continence and,
when the proximal smooth muscle is defi-
cient, the external sphincter is generally in-
capable of maintaining continence-

Vesicourethral Innervation

Voiding Pathways
It is generally agreed that the micturition re-
flex is not a simple sacral cord reflex. Rather,
it is integrated in the rostral brainstem in an
area designated as the pontine micturition
center (PMC). 12.16-19 AfTerent pelvic para-
sympathetic stimuli resulting from bladder
filling ascend in the lateral white matter of
the spinal cord and synapse in the PMC. 2°

Descending pathways from the PMC syn-
apse with neurons of the hypogastric (sym-
pathetic), pelvic (parasympathetic), and
pudendal (somatic) nuclei.'

R,2 '-2 ' The result
of these neurologic events is a rnicturition
reflex: relaxation of the external urethral

sphincter, a fall in urethral pressure, initia-
tion of detrusor contraction, opening of the
vesical neck, and coordinated mictu rition.f2
The micturi tion reflex may be initiated or
abolished at will (Fig. 2).

The sacral micturition center is located in
the second through fourth segments of the
sacral spinal cord and consists of the pelvic
and pudendal reflex ares. 19•24 The pelvic nerve
is the major motor nerve to the bladder.
Stimulation of the efferent pelvic nerve re-
sults in detrusor contraction. The pudendal
nerve is the major motor and sensory nerve
to the striated external urethral sphincter.
Stimulation of its efferent fibers results in
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contraction of the external urethral sphinc-
ter Micturition initiated by the sacral mic-
turition center is uncoordinated or dyssy-
nergic and is characterized by contraction
(instead of relaxation) of the external ure-
thral sphincter during voiding. ' 2 25

Storage Pathways
The principal storage I'.uhways are the su-
prapontine. fronlulnudrndaI, sympathetic',
and pelvipudcndal.'^ I -"I

Suprapontine nc lu nnlogic pathways ema-
nate from the froulal runrx, thalamus, hy-
pothalamus, basal }atnglia, limbic system,
cerebellum, and olfu't tarts of the ccmwl
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88 The Diagnosis of Muldpk Sclerosis
Evaluation of Urina ry Bladder Symptoms 89

the bulbocavernosus reflex S"'ss Clinically,
the bulbocavernosus reflex is elicited by
briskly squeezing the glans, penis, or clitoris
and observing or feeling the reflex contrac-
tile response of the external anal sphincter
or bulbocavemosus muscle. Alternatively, the
reflex may be stimulated by pulling the bal-
loon of a Foley catheter against the vesical
neck. The bulbocavernosus reflex is present
in almost all normal men and in approxi-
mately 50 percent of patients with an in-
complete lower motor neuron lesion.60•`''
Since it is difficult to grade the reflex clini-
cally, measurement of the butbocavernosus
reflex latency offers a more quantitative
means of evaluating the sacral reflex arcs.

When one side of the penis is stimulated
electrically, there is a bilateral contractile re-
sponse in the bulbocavernosus mus-

cle.s'.s-•s' The sensory limb of the reflex is
probably mediated by small diameter mye-
linated pudendal nerve afferent fibers whose
conduction velocity is approximately

B-C REFLEX LATENCY

Su„,,.
sbuiu,oy

..
N/fY
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0..1 Srcave pules d—?,M
0..2 . , iheIN d
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FIG. S. Measurement of the latency of the but
bocavernosus reflex.

20m/sec.S° The efferent limb is conducted by
pudendal motor fibers whose conduction
velocity is 50 to 60m/sec."" Preliminary data
suggest that the reflex is polysynaptic, trav-
ersing at least several spinal cord seg-
ments. SS A normal response is seen in Fig-
ure 8.

Somato-sensory Evoked Potentials

Another recent application of electrophy-
siologic techniques to the lower urina ry tract
is the use of somatosensory evoked poten-
tials. 61•62 The neuroanatomic pathways in-
volved in somatosensory stimulation are of
somatic origin and, hence, traverse the spinal
cord in the dorsal column, whereas those for
the micturition reflex are in the lateral hom.20
Accordingly, it is possible for a neurologic
process. such as a plaque of MS. to involve
one pathway and spare the other. In order
to overcome this obstacle, several investiga-
tors have begun preliminary investigations
in eliciting evoked potentials by stimulating
the vesical neck, proximal urethra, and
bladder.63

DIAGNOSTIC CRITERIA IN
MULTIPLE SCLEROSIS

Diagnostic Formulation

On the basis of a carefully obtained history,
physical examination, and urodynamic
studies as outlined, the following abnormal-
ities are considered to be directly caused by
neurologic deficits.

Detrusor-External Sphincter Dyssynergia
The diagnosis of DESD indicates the pres-
ence of a neurologic lesion interrupting the
pontine-sacral micturition pathways.'2•23
Special caution should be exercised when
diagnosing DESD to be certain that it is not
being mimicked by voluntary attempts to
suppress micturition, straining to void (with

a reflex increase in EMG activity) and EMG
artifacts caused by a variety of mechanical
and electronic problems.

Electromyographic Abnormalities
The presence of spontaneous potentials in the
form of positive sharp waves or fibrillation,
the absence of any electrical activity, or an
Increased number of polyphasic potentials,
are indicative of a neuropathic or myopathic
process. Often EMG examination of the per-
ineal musculature is insufficient to distin-
guish myopathy from neuropathy, and fur-
ther EMG and clinical testing, including
muscle biopsy, may be necessary to make the
proper diagnosis.

Prolongation of Buliwcavernosus Reflex
Latency

Prolongation of the bulbocavemosus reflex
latency is indicative of a neuropathy involv-
ing the pudendal nerve. This technique,
however, does not distinguish peripheral
from central neurologic lesions.

Prolongation of Genitocerebral Evoked
Response

Although the diagnostic utility of the geni-
tocerebral evoked response is in its infancy;
and normal values have not been well es-
tablished, sufficient data are available to
suggest that abnormalities of the evoked re-
sponse will be definitive for establishing the
presence of neurologic lesions.

Physical Observations Indicative of a
Sacral Neurologic Lesion

The absence of the bulbocavemosus reflex
in the male is indicative of a neurologic le-
sion involving the second, third, or fourth
sacral segments of the spinal cord. Approxi-
mately 50 percent of men with incomplete
lower motor neuron lesions have a detect-
able reflex, and the reflex is present in only
about 70 to 80 percent of normal women.61

The absence of perianal sensation, lax anal
sphincter tone, and the inability to contract
and relax the external anal sphincter vol-
untarily are further evidence of a neurologic
lesion. Nonetheless, the inability to contract
and relax the external anal sphincter vol-
untarily is not by itself considered to be an
objective neurologic abnormality, as many
patients simply do not comply with the ex-
aminer 's request because of embarrassment,

Observations Compatible with,
But Not Diagnostic of, Neurologic
Lesions

involuntary Detrusor Contractions
Any suprasegmental neurologic lesion may
result in detrusor hyperreflexia. However,

non-neurologic conditions may also be as-
sociated with involuntary, detrusor contrac-
tions. Approximately 60 percent of men with
prostatic obstruction have detrusor instabil-
ity, as do 5 to 10 percent of normal women
who undergo provocative cystomet ry. Thus.
the presence of involunta ry detrusor con-
tractions may not be used as objective evi-
dence for a neurologic lesion unless it is as-
sociated with DESD.

The Absence of Voluntary Detrusor
Contraction During Cystometry

The inability to generate a voluntary detru-
sor contraction during a cystomctric exami-
nation is not in and of itself abnorrrtal. Ap-
proximately 25 to 60 percent of normal
women do uol have a de •trusor contraction
during cystomet y, and at least 5 to 10 per-
cent of normal me•

n Lail to evince one. This
is believed to be c a uced by psychic inhibi-
tion because of the embarrassing and unla-
miliar sell ing in which Ilir examination is
performed. Uculuur ,iici exia is delincd by
the International C,,ulincuce Society as an
acontractible bl,ttkk r due to a neurologic le-
sion. However, II icy oiler IiltIc advice (iii
distinguishing; a n, • uiulogic from a psycho-
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