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Evaluation of Urinary Bladde.r
Symptoms in Multiple Sclerosis

The physiology of micturition 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 exceptiotrs
of spinal cord injuries and multiple sclerosis.
Thus, few neurologists gain a great dea.l 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
symploms, 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 soine
time during the course of multiple sclerosis
(MS) in approximately 50 to 80 percent of
patients.'™>3* In 10 10 12 percent of MS pa-
tients, they form part of the initial symptom
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complex and comprise the sole initial fom-
plaint in approximately 1 to 2 percent.
Strict diagnostic criteria must be estab-
lished 10 cvaluate 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 sufficicnt evi-
dence of a neurologic lesion, however. A
detailed history and physical examination as
well as urodynamic and electrophysiologic
studics must substantiate the diagnosis of MS
in a patient suspected of having the dis_case.
Since the most common cause of urinary
biadder symptoms is urinary tract infection,
no patient should be subjected to more 0-
phisticated testing until urinary tract infec-
tion has been excluded by urinalysis and ap-
propriate cultures.

SYMPTOM ANALYSIS

Although most texibooks classify urinary
bladder symptoms as being either obstruc-
tive or irritative in nature, we find it more
convenient 10 consider them as related to

TABLE 1.

Filling/Storage Disorders
Bladder causes
Involuntary deirusor contractions
Detrusor hyperreflexia (due o suprasacral neuro-
logic lesions)
Detrusor instability
Due to outlet obstruction
Bue to Inflanunation
Idiopathic
Pain during bladder filling
Cystitis
Neurologic disorders (hyperesthesia)
Idiopathic/psychologic
Small bladder capacity
Fibrosis of bladder wall (radiation, wirberculosis,
interstitial cystitis)
Idiopathic/psychotogic

Cutlet vauses

Stress incontinence (due Lo poor transmission of in-
tra-abdominal pressure to the urethra)

Sphincter malfunction
Post operative damage
Neurologic (sy h

nervation)

ic and parasympathetic de-
Emptying Disorders
Bladder causes
Neurogenic impairment (thoracolumbar or sacral le-
Nions)
Myugenic immpaimment
Psychogenic
Oulet causes
Anatomic obstruction
Vesical neck comracture
Prostatic (benign prosiatic byperplasia, cancer)
Urcthral valves or struclure
Funciional obstruction
Vesical neck dyssynengia
External sphincier dyssynergia

Filling/Storage and Emptying Disorders
Detrusor-external sphincier dyssynergia

Impaired detrusor contraciility/sphincier dysfunction

Bladder outlet obstruction/involuntary detrusor con-
ractions

Involuntary detrusor contractions/sphincter dysfunc-
tion

problems of urinary storage, to problems of
bladder emptying, or 10 problems of both
storage and emplying (Table 1).*'Y Symp-
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toms that occur during the storage phase are
either irritative or due to incontinence. -
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
sympioms do not have bacterlal infec-
tions.!' Conversely, many paiienis 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 bacie-
rial cysiitis without any significant change
in the sympioms. Progression 1o 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. Palients 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 hyperreflexia (involun-
lary bladder contractions). Other patients
have no awareness of the urge 10 micturate,
but when an involuntary contraction oc-
curs, they suddenly and uncontrollably start
to void. Depending upon the precise neuro-
logic lesion, they may or may not be able 10
interrupt the stream once it has begun. In
some patients interruption of the stream is
accomplished by volutwarily contracting the
external urethral sphincier which, on a re-
flex basis, abolishes the iavoluntary detru-
sor contraction and aborts micturition. In
other patients this retlex is impaired, and even
though the stream can be voluniarily imer-
rupted, the involuniary detrusor contraction
persists and incontinence ensoes. !

Stress incontinence is characierized by the
involuntary loss of urine during sudden in-
creases in intra-abdosninal pressure, such as
occur during coughing. sheezing, and en-
gaging in physical acivily. It is most often
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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.!>!% Overtlow incontinence is usually
described as a dribbling loss of urine due 10
severe bladder outlet obstruction. However,
many patients are unable accurately 1o 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 urinary 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-
vated 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 cmptying dis-
turbances were noted in only 54 percent of
patients who complained of those symp-
toms.!3 In MS patients the correlation be-
tween symptoms and urodynamic observa-
tions was equally poor.**

Becausc of the disparity between urinary
bladder symptoms and the underlying ab-
normality, we believe that persistent symp-
toms should serve more to alent 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 studics,
all paticnts with urinary bladder symptoms
should first obtain a clear voided urine spec-
imen for urinalysis and culture to ¢xclude

urinary tract infection. Unfortunately, many
MS patients are unable to produce voluntar-
ily a midstream sampile 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 chapicr. 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. 1). 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 urinary strcam 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 brainsiem in an
arca designated as the pontine micturition
center (PMC).'21¢1% Afferent pelvic para-
sympathetic stimuli resulting from bladder
filling ascend in the lateral white mauer of
the spinal cord and synapse in the PMC.*
Descending pathways from the PMC syn-
apse with neurons of the hypogastric (sym-
pathetic), pelvic (parasympathetic), and
pudcendal (somatic) nuclei.'#2'-23 The result
of these neurologic events is a micturition
reflex: relaxation of the external urcthral

Ext Sphincter
CLOSED

Commano 7o Vow I

Btadder
Neck -
Open

Ext. Sphincter
OPEN

Evaluation of Urinary Bladder Symptoms 79

Ext. Sphincter
CONTRACTS

h External
KN} Sphincter
EMG

Urethrat

Pressure
Bladaer

Flow

FIG. 1. Physiology of micturition. The primary continent mechanism in both sexcs is the smooth

muscle of the proximal urethra (bladder neck). As the bladder fills with urine,

detrusor pressure re-

mains fairly constani. Continence is preserved because urethral pressure remains greater than bladder

pressure and the bladder neck remains closed. There is a gradual increase

in electromyographic activity

(EMG) of the striated external urethral sphincer. Voluntary micturition is heralded by the sudden and

complete relaxation of the external urethral sphincter accompanicd by a
detrusor contraction is marked by a rise in detrusor pressure. As voidin:
urethra becomes isobaric with the bladder. Volumtary interruption of (b
contraction of the external urethral sphincter that occludes the urethra in

sphincter, a fall in urethral pressure, initia-
tion of detrusor contraction, opening of the
vesical neck, and coordinated micturition. 2
The micwrition 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 arcs.'*?* The pelvic nerve
is the major motor nerve 1o 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 resulis in

falt in urcihwal pressure. The
g aceurs the entire proximal
ke stream is accomplished by
1 its membranous portion,

contraction of the exicrnal urethral sphing-
ter. Micturition initiated by the sacral mic-
turition center is uncoordinated or dyssy-
nergic and is characterized by comraction
(instcad of relaxation) ol the external ure-
thral sphincter during voiding, 12 25

Storage Pathways
The principal storage pathways are the su-
prapontine, Ironmopudendal,  sympathetic,
and pelvipudendal 1710

Suprapontine neuralogic pathways ema-
nate from the fromial cortex, thalamus, hy-
pothalamus, basal ganglia, timbic system,
cerebellum, and other gutrts of the central
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Efferent sympathetic firing has two impor-
tant effects. First, via an alpha-mediated re-
ceplor, tonic contraction of the smooth
muscle of the proximal urethra is main-
tained. Second, via another alpha receptor,
transmission of excitatory impulses from the
preganglionic to the postganglionic para-
sympathetic neurons is inhibited. Contin-
ence is maintained by helping to keep the
vesical neck closed and by Inhibiting para.
sympathetic stimulation of the detrusor,

The major ncural pathway for storage,
centered in the sacral cord, is the pelvipu-
dendal reflex. During bladder filling, affer-
ent pelvic nerve stimuli (probably via an in-
temeuron) cause increased efferent activity
in the pudendal nerve, which makes the ex-
ternal sphincter increase its tone.

Effect of Neurologic Lesions on
Vesicourethral Function

Neurologic Lesions Above the Pons

Neurologic lesions above the pons charac-
teristically result in detrusor hyperreflexia.!?
Since the pontine micturition reflex path-
ways are intact, micturition proceeds nor-

FIG. 3. Detrusor hyperre-
flexia due 10 a neurologic le-
sion above the brainstem. Co-
ordinated  micturition s
characterized by complete re-
laxation of the cxternal ure-
thral sphincter EMG, sus-
tained detrusor contraction,
and compleie opening of the
vesical neck. The only abnor-
mality is the fact that the mic-
turition reflex occurs without
the patient’s control. U: ure-
thral pressure; B: intravesical
pressurc; R: rectal pressure;
EMG: sphincier electromyog-
taphy.
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mally from a physiologic standpoint
(sphincter relaxation and detrusor contrac-
tion), but voluntary control is absem (Fig.
3). Depending upon the site and nature of
the neurologic lesion, the patient may ap-
preciate the involuntary detrusor contrac-
tion as an urge to void, or he may be totally
unaware of it. Once aware of the contrac-
tion, he may be able to contract the external
urethral sphincter voluntarily and interrupt
the stream if the frontal cortex 1o pudendal
nucleus pathway Is intact (Fig. 4). If this
pathway is not intact, he will be unable to
contract the external urethral sphincter vol-
untarily. In some patients interruption of the
stream by contraction of the exiemal ure-
thral sphincter causes abolition of the vol-
untary detrusor contraction, whereas in
others the contraction continues unabated
and the patient becomes incontinent once the
external urethral sphincter fatigues,

The mere presence of involuntary detru-
sor contractions is not indicative of a neu-
rologic lesion. They may be seen in patients
with bladder outlet obstruction, such as be-
nign prostatic hypertrophy, 03t of they may
be idiopathic. Accordingly, the clinician
should exercise caution when attributing in-
voluntary deirusor contractions to a neuro-
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logic lesion unless there is histarical or pl}ys-
ical evidence 10 corroborate this impression.

jons That Interrupt the
l:::::::-gsl:cl;ﬁ Micturition Pathways )
Neurologic lesions interrupting the poptme'-
sacral axis result in uncoordinated micturi-
tion.'>?* This uncoordinated micturition may
vary from frank detrusor-cxternal sphincter
dyssynergia (DESD) at the one 'cxtreme 10
low-magnitude, brief duration, mvolumar.y
detrusor contraction at the other. DESI? is
characterized by an involuntary contraction
of the external urethral sphincter during an
involuntary  detrusor  contraction (Flg,.
5).12:25323% I jis classic forms, _DE§D is
pathognomonic of a ncurologic I;:snon inter-
rupting the pontinc-sacral axis. Noncthe-
less, several cystometrogram or e!cclromy-
ogram (EMG) abnormalities and a{‘ufacls may
simulate DESD. These will be discussed in
more detail later.

FIG. 4. Detrusor hypcx:re-
flexia due to a suprapontine
neurologic lesion that does not
interferc with the motor cortex
to pudendal nucleus p_al!'lyvay.
A micturition reflex is initiated
involuntarily. Once the patient
is aware of voiding, he volun-
warily contracts the external
sphincter (increased E.MG ac-
tivity at far right of tracing) and
interrupts the stream. U: ure-
thral pressure; B: intravesical
pressure; E: sphincter electro-

myography.

FIG. 5. Detrusor-external sphincter dy?synt_;lr-
gia due to interruption of the PMC. During U e'
involumary detrusor contraction, there 1:1 co;r;.
plete obstruction at the membranous uret rah ,
cause of contraction of the external uret Iml
sphincter. U: urethral pressure; B: mll;\;;sc ca
pressure; R: rectal pressure; E: sphincier .

Neurologic Lesions Interrupting the
Sacral Micturition Center

Complete abolition of the parasympathetic
and pudendal reflex pathways results in de-
trusor areflexia and absence of voluntary or
involuntary contractions of the external
urethral sphincter. When the sympathetic
pathways are intact, the vesical neck and
proximal urethra remain closed. These pa-
tients have urinary retention because of the
competent (vesical neck) sphincter, but may
have overflow incontinence.!2-24.34.35 Cys-
tomettic studies document detrusor are-
flexia and absence of sensation. However,
afier approximately 6 1o 12 months, patients
usually develop a hypertonic detrusor char-
acterized by a steep rise in the tonus limb of
the cystometrogram.37 perianal sensation
is absent, the bulbocavernosus reflex is abol-
ished, anal sphincier tone is diminished, and
voluntary anal control is lost. In the absence
of a myopathic disorder, these observations
are pathognomonic of a neurologic lesion
involving the sacral micuurition center.
There are few data concerning lesions that

selectively involve the affercnt or efferent
sacral neurologic pathways, but McGuire?
has suggested that isolated neurologic le-

sions of the posterior (afferent) limb of the

parasympathetic nerve results in detrusor

areflexia and a hypolonic bladder, that is, a

bladder than accepis large volumes with lit-

tle, if any, rise in detrusor pressure. A selec-

tive lesion of the anterior {motor) route usu-
ally leads 1o an areflexic, hypertonic
detrusor 38

Neurologic Lesions Interrupting
Sympathetic Pathways

Sympathelic neurologic lesions are exceed-
ingly difficult to document in human beings;
accordingly, most of the lesion data have been
oblained in the cat.'821-22.26=2956 The hy.
man data have been obtained principally in
the following circumstances: studics of pa-
tients who have sustained spinal cord
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FIG. 6. Open vesical neck due to sympathetic
decentralization. During bladder filling, without
arise in intravesical pressurc, the entire proximal
urethra is visualized and is isobaric with the blad-
der. B: intravesical pressure; R: rectal pressure;
E: sphincier electromyogran,

infarction'* or who have undergone ab-
dominoperincal resection of the rectum;®
pharmacologic studics,*® and histochemical
studies.®! The preponderance of evidence
suggests that sympathetic injury results in loss
of the proximal (vesical neck) sphincieric
mechanism characicrized by diminished
proximal urcthral closure pressure and an
open vesical neck (Fig. 6).

Diagnostic Methodology

Because of the relatively poor correlation
between urinary bladder symptoms and un-
derlying pathophysinlogy, it is necessary 1o
perform physiologic 1ests of bladder and
sphincteric lunction in order 1o deterntine
whether there is o nemalogic lesion that
might account lor e paticint’s symptoms,
Again, before urodynamic testing all pa-



84 The Dlagnosis of Mulliple Sclerosis

tients should have a urinalysis and culture.
When infection is present (colony counts
greater than 10%mi), it should be weated w.uh
appropriate antibiotics, but if persistent in-
fection occurs despite treatment, it may be
necessary to proceed with the urodynamic
studies while the patient continues to be
treated with antibiotics. Microscopic hema-
turia demands complete urologic investiga-
tion, including intravenous pyelogram, cys-
toscopy. and urinary cytology in order to
exclude occult neoplasm.

Cystometry

Cystometry is the graphic representation (g
bladder pressure as a function of volume.
However, much more diagnostic informa-
tion may be obtained from a cystometric ex-
amination than the numerical values of
pressure, volume, and capacity. {f the main
goal of urodynamic investigation is to repro-
duce the patient’s symptoms while making
physiologic observations and measure-
ments, the cyslometric examination is u{e
prototype. The patient voids, a cal.hel_er is
placed in the bladder, and postvoid residual
urine is measured. Infusion of fluid (water
or saline) or carbon dioxide is begun at a
constant predetermined rate up o
300mVmin. During bladder filling, the pa-
tient is instructed 1o wry neither to void nor
inhibit micturition, but to report all sensa-
tions to the examiner. At slow rates of fill,
detrusor pressure remains almost constant as
the bladder accomodates to increasing vol-
ume by increasing wall tension at the ex-
pense of pressure (Fig. 7A). At more rapid
filling rates, the viscoelastic properties of the
bladder result in an increasing slope of Ehe
cystometric curve.** The volume at which
subjects normally first experience sensations
of bladder filling, first urge, and severe urge
to void are variable and serve as only a sub-
jective guideline. However, if the patient ex-
periences his usual symptoms, such as ur-
gency, pain, or incontinence, the physiologic
measurements of pressure and volume serve

as objective data to explain the etiology of
the symptoms.

A sudden rise in intravesical pressurc may

be due either to a detrusor contraction or to
increased intra-abdominal pressure from
cough or straining. Simultaneous measure-
ment of inira-abdominal pressure via a rec-
1al balloon catheter is useful for making this
distinction (Rlg, 7B). When the sudden ree
in intravesical pressure is interpreted by the
patient as an urge to void, the presence of
an involuntary detrusor contraction is con-
firmed. Although most involuntary detrusor
contractions are greater than 15cm water,
they may be of less magnilude: and. some
patients actually void voluntarily with no
measurable rise in detrusor pressure (Fig. 7C_).
Any detrusor contraction that is not voli-
tional is an involuntary detrusor contrac-
tion. Once it has begun, the patient may or
may not be aware of it and may or may not
be able to abort it. When an involuntary de-
trusor contraction occurs in a patient with a
diagnosable neurologic condition known 10
be associated with abnormalities of bladder
innervation, and condition is termed detru-
sor hyperreflexia. The same cystomeu-iF ob-
servations in a patient whose neurologic ex-
amination is normal is called detrusor
instability.

A steep rise in intravesical pressure dur-
ing filling is termed detrusor hypenom:a apd
is usually indicative of either chronic in-
flammation with scarring or parasympath-
etic neuronal damage. The absence of detru-
sor contraction during cystometry is not
necessarily abnormal and is encountered in
up to 50 percent of otherwise normal women.
It has been our expericnce that the most
common misconception about cystometry is
the misinterpretation of a curve demonstrat-
ing an acontractile bladder. Unless there arc
other neurologic observations to suggest
lower neuron disease, we consider such a
cystometric curve to be normal. )

Because of the difficully in diagnosrng
subtle lower motor neuron disease affecting
the bladder, it has been suggested that the

bethanechol denervation supersensitivity test
may be used to distinguish neurologic from
non-neurologic causes of bladder acontrac-
tility during cystometry.#44% 1t is ‘our opin-
ion that the false positive rate of this exam-
ination as currently performed precludes its

use in patients whose neurologic examina-
tion is normal. 4447

Electromyography

EMG of the external urethral sphincter should
always be performed with simultaneous
cystometry.**45-%0 [ has two main applica-
tions in urodynamic testing. First, it can be
used to detect whether the perineal floor
muscles are contracting or relaxing at any
given instant. Second, when individual mo-
tor unit action potentials are observed, the
integrity of these muscles and their nerve
supply can be assessed. On the basis of stan-
dard EMG criteria, combined with clinical
observations, the innervation of the external
urethral sphincter (and by implication, the
bladder) may be classified as normal, upper
motor neuron lesion, lower motor neuron
lesion, or mixed lesion,*® It should be re-
membered, however, that the pelvic floor
consists not only of the external urethral

sphincter, but also of the bulbocavernosus

and ischiocavernosus muscles, the external

anal sphincter, and the levator ani. In MS

there may be a different degree of dysfunc-
tion in these muscles,>*' and multiple sam-
pling sites may be necessary.

Since the EMG detects striated-muscle
activity, which is under complete voluntary
control, it is impossible to evaluate EMG ac-
tivity unless the examiner is certain of what
the patien is trying 10 do. For cxample, if a
patient experiences an involuntary detrusor
contraction and atlempts to abolish it by
contracting the external urcthral sphincter,
the EMG response would be considered
normal, as in Figure 4. However, if the
sphincter contracts involuntarily, as in Fig-
ure 5, a diagnosis of DESD can be made.
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Urethral Pressure Profile

Although we believe that determination of
the urethral closure pressure profile is not
necessary for routine urodynamic investi-
gation, it may be somewhat helpful in diag-
nosing denervation of the proximal urethral
segment, including the bladder neck.!*14.3¢
The urethral pressure profilé is perfortiied by
slowly withdrawing a catheter while meas-
wring the pressure at intervals alang the up-
ethra.*? Normally, the entire proximal half
to two-thirds of the urcthra has a pressure
considerably greater than the bladder pres-
sure, this length being designated as the
functional urethral length. In patients with
denervation, the proximal urethral segment
remains isobaric with the bladder. With the
single exception of this observation and that
of very low urethral pressures (that is, less
than 20cm of water), there seems little of di-

agnostic value in the urethral pressure pro-
file.

Voiding Cystourethrography

The radiographic visualization of the lower
urinary tract during both storage and void-
ing is an exwremely useful diagnostic proce-
dure, especially when performed with fluo-
roscopic monitoring. When bladder outlet
obstruction has been diagnosed from uro-
dynamic swudics, the site and nature of the
obstruction are usually apparemt radi-
ographically. The presence or absence of
vesicourethral reflux may be detected and the
diagnosis of sympathetic decentralization may

be suggested by noling an open vesical neck

during bladder filling. There is usually a

characteristic radiographic appearance for

DESD, prostatic abstruction, and urcthral

stricturcs.

Combined Studies

The simultancous measurement of multiple
urodynamic paramecters is the most fool-
proof, artifact-lree method of diagnosing
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lower urinary tract conditions. Synchron- Sacral Evoked Responses
ousivideo/pressurcAlow/EMG - studies  are . . .
. A recent development in electrophysiologic
currently employed, however, at only a few e )
testing is the measurement of the latency of

diagnostic centers throughout the world. 4232
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FIG. 7. A: Normal cystome-
trogram. Note little rise in de-
trusor pressure during bladder
filling. B: Simultancous rectal
and intravesical pressure with
sphincter EMG. Note that cach
increase  in intra-abdominal
pressure is transmitted 10 the
bladder and might stimulate a
detrusor contraction, if both
pressures were not being mea-
sured. C: Detrusor hyperre-
flexia. UC: involuntary detru-
sor contraction.

FIG. 7. D: Low-magnitude
detrusor contraction. E: Ab-
sence of voluntary detrusor
contraction. This is not con-
sidered abnormal unless there
arc other  observations on
physical examination to sug-
gest lower motor neuron dis-
ease.
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the bulbocavernosus reflex.>4-*° Clinically,
the bulbocavernosus reflex is clicited by
briskly squeezing the glans, penis, or clitoris
and observing or [eeling the reflex contrac-
tile response of the external anal sphincler
or bulbocavemosus muscle, Altematively, 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 564
Since it is difficult 1o grade the reflex clini-
cally, mecasurement of the bulbocavernosus
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.5*3"38 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

0-300 volty
supramaximat)

0.1 Second puise durction

0.3-1 puise /second

FIG. 8. Measurcment of the latency of the bul-
bocavernosus reflex.

20mysec.® The efferent limb is conducted by
pudendal motor fibers whose conduction
velocity is 50 10 60nvsec.> Preliminary data
suggest that the reflex is polysynaptic, trav-
ersing at least several spinal cord seg-
ments.** A normal response is seen in Fig-
ure 8.

Somato-sensory Evoked Potentlals

Another recent application of electrophy-
siologic techniques to the lower urinary tract
is the use of somatosensory evoked poten-
tials.®'%? The neurvanatomic pathways in-
volved in somatosensory stimulation are of
somatic origin and, hence, waversce the spinal
cord in the dorsal column, whereas those for
the micturition reflex are in the lateral Homn.
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.%?

DIAGNOSTIC CRITERIA IN
MULTIPLE SCLEROSIS

Diagnostic Formulation

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

Detrusor-External Sphincter Dyssynergia

The diagnosis of DESD indicates the pres-
ence of a neurologic lesion interrupting the
pontine-sacral micturition pathways.'??*
Special caution should be exercised when
diagnosing DESD to be certain that it is not
being mimicked by voluntary atiempts (o
suppress micturition, straining to void (with

a reflex increase in EMG aclivity) and EMG
antifacts caused by a varicty of mechanical
and electronic problems.

Electromyographic Abnormalities

The presence of spontancous potentials in the
form of positive sharp waves or fibrillation,
the absence of any electrical activity, or an
increased number of polyphasic potentlals,
are indicative of a neuropathic or myopathic
process. Often EMG examination of the per-
ineal musculature is insufficient 10 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 Bulbocavernosus Reflex
Latency

Prolongation of the bulbocavernosus reflex
latency is indicative of a neuropathy involy-
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 noi been well es-
tablished, sufficient data are available to
suggest that abnormalities of the evoked re-
sponse will be definitive for cstablishing the
presence of neurolagic lesions.

Physical Observations Indicative of a
Sacral Neurologic Lesion

The absence of the bulbocavernosus reflex
in the male is indicative of a ncurologic le-
sion involving the second, third, or fourth
sacral scgments 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. "
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The absence of perianal sensation, lax anal
sphincter tone, and the inability to contract
and rclax the external anal sphincter vol-
unitarily 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 10 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 suprasegmenial neurologic lesion may
result in detrusor hyperreficxia. However,
non-neurologic conditions may also be as-
sociated with involuntary, detrusor contrac-
tians. Approximately 60 percent of men with
prostatic obstruction have detrusor instabil-
ity. as do 5 to 10 percent of normal women
who undergo provocative cystometry. Thus,
the presence of involuntary 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 cystometric exami-
nation is not in and of itself abnormal. Ap-
proximately 25 10 60 percent of normal
women do not have a detrusor contraction
during cystometry, and at least S 1o 10 per-
cent of nonmal men fail 10 evinee one. This
is believed to be caused by psychic inhibi-
tion because of the cmbarrassing and unla-
miliar setting in which the examination is
performed. Detrasor medlexia is defined by
the International Coutinence Sociely as an
acontractible bladder due 10 a neurologic Je-
sion. However, they offer little advice on
distinguishing o nearologic rom a psycho-
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logic or myogenic cause of failure of detrusor
contraction. At present, associated neuro-
logic observations must be relied upon, such
as those of sacral denervation, 1 make a di-
agnosis of detrusor arcflexia.

POSITIVE BETHANECHOL

DENERVATION SUPERSENSITIVITY
TEST

As originally described by Lapides and
coworkers*> and modified by Glahn,* a
positive bethanechol denervation supersen-
sitivity test is reportedly indicative of a neu-
rologic lesion involving the bladder. How-
ever, in several serics the false positive rate
varied from 10 t0 50 percent.*44%47 we con-
sider a positive, bethanechol test suggestive,
but not diagnustic, of a neurologic lesion.

SENSORY ABNORMALITIES

Since women with psychogenic urinary ro-
tention usually deny any bladder sensation
and since the exact volumes at which the
usual sensory parameters occur are highly
variable from patient 10 patient, it is difficult
lo ascribe changes in bladder sensation to
neurologic abnormalities. A suggested uro-
diagnostic algorhythm is illustrated in Fig-
ure 9.
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