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Introduction: Urinary stress incontinence is almost an exclusively female phenomenon in middle
age, may be due to obstetric injury. Patients with bladder dysfunction should undergo
neurophysiological examination when it is suspected to happen due to central or peripheral
factors Aim of The work: This work was aimed to assess the electrodiagnostic value of
sphincteric electromyography, pudendal nerve terminal motor latency, sacral reflexes, and
pudendal nerve somatosensory-evoked potentials in bladder dysfunction. Patients and Methods:
This study included 20 patients suffering from bladder dysfunction, with Lower motor neuron
lesions selected from Tanta and Alexandria University Hospitals. Diagnosis of the patients based
on a full history including a detailed urinary sheet followed by a complete physical and
neurological examination. Followed by the electrodiagnostic of sphincteric electromyography,
pudendal nerve terminal motor latency, sacral reflexes, and pudendal nerve somatosensory-

Motor unit. evoked potentials. Results: The sensitivity of motor unit action potential of external anal

sphincter parameters in diagnosis of neuropathic lesion include: sensitivity of amplitude 40% |,
duration 10 %, area 100%, , denervation 100%.The sensitivity of other parameters in diagnosis of
neuropathic lesion as following: bulbocavernosus 100%, urethral Sphincter 100%, puborectalis
100%, gracilis 15%, pudendal nerve terminal motor latencies right &left 15%, reflex The
bulbocavernosus 10%, Reflex Pudendo-anal 30%, Somatosensory evoked potentials of pudendal
nerve 100%. Conclusion: This study results address the significance of using combined motor
unit action potential parameters of different muscles to increase sensitivity for the detection of
neuropathic changes in bladder dysfunction.
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INTRODUCTION

Neurophysiological investigations of bladder dysfunction
originated over 60 years ago, and have evolved with the
developments in general clinical neurophysiology. The data
from these investigations can assist clinicians in diagnosing
neurological disease or injury of the uro-genital-anal organs
(Vodusek, 2005). In recent years, external anal sphincter
(EAS) electromyography (EMG) has gained popularity among
neurologists and clinical neurophysiologists, as the muscle is
innervated by the lower sacral segments. The EAS is readily
accessible and examined without too much discomfort, and it
is easy to compile a representative sample of its motor unit
action potentials (MUPs) (Franksson, 1953). After describing
studies related to motor conduction by electrical stimulation

Urinary incontinence is a serious health issue that negatively
impacts patients' daily activities and their quality of life
(Joanna, 2017). The most of bladder dysfunction patients were
female in middle age claiming that primary reason is
childbirth, despite the fact these women mainly show
symptoms after menopause only (Snooks, 1990). The etiology
of stress urinary incontinence (SUI) is suggested to be caused
due to neuromuscular impairment, fascial trauma and/or
alteration in motor control (Vodusek, 2005). As a result, the
pelvic floor muscles fail to resist the intra-abdominal pressure
However, the real cause behind it is not very well understood.
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and after reporting repetitive stimulation potentials of the
pudendal nerves, latency recordings of the bulbo-cavernosus
reflex were specified (Podnar, 1999). Somatosensory-evoked
potentials (SEP) are used to test perineum sensory deficit. It
can allow to measure the impact of neuropathy on bladder and
bowel functioning, especially there is no other method to
detect the action of anal sensory nerve (Austin, 2016). Such
information may assist in diagnosing the disease before
starting patients' treatment, but also can be used during follow-
up periods (Austin, 2016).

MATERIALS AND METHODS

This study included twenty (20) patients, age ranged between 29-
58 yrs old, with bladder dysfunction who suffering from
urinary incontinence without bowel dysfunction due to cauda
equina syndrome, sacral plexus lesions or pudendal nerve
neuropathy selected from Tanta and Alexandria University
Hospitals Patients with upper motor neuron lesions (stroke,
multiple sclerosis, multiple system atrophy, Parkinsonism,
spondylotic myelopathy, transverse myelitis and spinal cord
injury) excluded from the study. Diagnosis of the patients based
on a full history followed by a complete physical and neurological
examination, MRI lumbo-sacral, urine analysis and culture supported
by the results of the electrophysiological testing Urinary
dysfunction questionnaires (Vodusek, 2005).

Urinary incontinence

1.  Quantity:

underwear/pads damp

e underwear/pads wet

e outer clothes wet

e urine runs down legs or into floor

Quantity of usual urine leak scored: 0 = nil, 1 =underwear
pads damp 2 = underwear/pads wet, 3 = outer clothes wet, 4 =
urine runs down legs or onto floor

2. Frequency of incontinence: Scored: 0 = never, 1= 1/week,
2 =2-3/week, 3 = 1/day, 4 = >1/day, 5 = constant

3. post void urine leak
» Opveractive bladder:

1. Urgency

The number of urgency episodes

Scored: 0 = never, 1 = <1/3, 2 = >1/3, <2/3, 3 = >2/3, 4 =
constant

2. Frequency of micturition
Scored: 0=<4 hr, 1 =3 hr, 2 =2 hr, 3 =1 hr.

3. Nocturia
Scored: 0 = none, 1 =once, 2 = twice, 3 =3 times, 4= <4 times

» Disturbed bladder emptying

1. Stream strength

Scored: 0 = not reduced, 1 = a little reduced, 2 = quite reduced,
3 = much reduced, 4 = no stream

2. Incomplete emptying

3. Interruption of micturition

1. Electromyography(EMG)

It is a machine that consists of two EMG parts: concentric
needle (50 mm long; No. 22583, Oxford Medical, Old
Woking, UK) and a system (Neuropack2 11-NEM-7102
A/K.O the Nihon Kohden) with standard filter settings (5 Hz-
10 kHz), gain (200 mV/division, changed as needed) and
sweep speed (10 ms/division) (Podnar, 1999). During the
examination, patient's bladder must be empty. A. External anal
sphincter (EAS); few millimeters under the mucosa (3+£6 mm)
of the external anal sphincter muscle and 1 cm away from the
orifice of the anus, the needle was inserted subcutaneously.
The needle was also inserted into the anal orifice with a 30°-
50° angle to the anal canal axis to measure potentials at
"deeper" parts (1£3 cm) (Podnar, 1999). B. Bulbocavernosus
muscle; to measure the potentials at female's bulbocavernosus
muscle, needle was inserted either transmucosally in a medial
way to the labia minora or horizontally to the labia majora
through skin (Franksson, 1953).

C. Urethral Sphincter; the potentials at this area for
females were measured by placing an electrode 5 mm
from the external urethral meatus and at 12 o'clock
position. *!

D. Levator ani (Puborectalis part); the concentric needle
was inserted 3 to 5 cm deep into the posterior half of
the external anal sphincter (Podnar, 1999).

E. Gracilis; concentric needle was iserted in the distal
third of the medial thigh; this muscle is just anterior
to the medial hamstring tendon (Vodusek, 2005).

2. Pudendal nerve terminal motor latencies, by 0.1 ms single
stimuli, latencies were measured at the tip of the figure using
St. Mark’s Hospital Electrode, London, UK. The electrode was
placed 8 cm at the base of the figure and at the level of the
external sphincter to record compound motor action potentials

Sacral reflexes

A. The bulbocavernosus; the dorsal nerve of the penis
and clitoris in male and female, respectively,
underwent a 0.1-0.5 msec duration and 1 Hz
frequency single rectangular electrical pulse using a
hand-held bipolar stimulating electrode with the
cathode proximal. A standard concentric EMG needle
electrode was inserted into bulbocavernosus muscles
from both right and left sides to record all responses.
(Joanna, 2017).

B. Pudendo-anal, Clitoro-anal; the dorsal nerve of the
penis and clitoris (pudendal nerve) were electrically
stimulated using surface electrode. A standard
concentric EMG needle electrode was inserted into
bulbocavernosus muscles from both right and left
sides to record all responses (Joanna, 2017).

Somatosensory evoked potentials (SEP) of pudendal
nerve; International 10-20 EEG system was used to
record SEP from the middle region, where the electrode
was placed 2 cm before the central vertex !'**. The
stimulation was performed on the penis and clitoris using
a surface electrode with 0.1 msec duration, 2 Hz
frequency singe pulses. The intensity exceeded the
sensory threshold by 3 folds.

The EMG findings were categorized into 5 groups: (Category
I: normal), (Category II slight partial EAS lesions), (Category
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IIT moderate partial EAS lesions), (Category IV severe partial
EAS lesions), and (Category V: bilateral complete EAS
muscles denervation) (Podnar, 1999).

Statistics: Statistical presentation and analysis of the present
study was conducted, using the mean, standard error, unpaired
student t-test, The Wilcoxon tests, linear correlation
coefficient, Analysis of variance [ANOVA] tests Paired t-test
and chisquare by SPSS V17. Chi-square the hypothesis that
the row and column variables are independent, without
indicating strength or direction of the relationship. Pearson
chi-square and likelihood-ratio chi-square. Fisher's exact test
and Yates' corrected chi-square are computed for 2x2 tables.

: X1 - X2
Student t-test [Unpaired]: ¢ =
JSE, 2+SE,2

Paired t-test: { =—
SE,

e Sensitivity/ true positive rate/ recall rate allows
measuring the actual positives proportion of the
correctly  identified ones.  Sensitivity=  true
positives/(true positive + false negative)

e Specificity/ true negative rate allows measuring
negatives proportion of the correctly identified ones.

e Specificity=true negatives/(true negative + false
positives)

e False negative - negative test result when the disease
is really present

e False positive - positive test result when the disease is
really absent (Joanna, 2018).

RESULTS

Twenty patients (100% female) were included in this study.
Neurological examination of both lower limbs was performed
in all patients. 100 % of patients had completely normal
findings on clinical examination. Also, MRI lumbo-sacral was
without significant changes. According to the bladder
questionnaire used in this study the bladder dysfunction score
revealed perfect urinary continence in 0 % patients, mild
urinary incontinence (score: 1-4) in 50 % patients, moderate
urinary incontinence (score: 5-8) in 40 % patients, and severe
urinary incontinence (score: 9—12) in 10 % patients.

Table 1. Motor unit action potential analysis of external anal
sphincter (EAS) in 20 patients with bladder dysfunction

MUAP Bladder dysfunction group One sample t-tets

External anal Mean values of

sphincter Normative data

Mean SD Mean SD t P-value
Amplitude 0.597 0.129  0.405 0.128 6.649 0.000*
(mV)
Duration 6.410 0.996 5.500 1.1 4.085 0.001*
(ms)
Area 0.533 0.115 0356  0.135 6.841 0.000*
(mV/ms)
Thickness 0.893 0.078  0.850 0.14 2.443 0.024*
Size index 0.419 0.196 -0.200 0.30 14.148  0.000%*
Phases 3.500 0.688  3.000 0.4 3.249 0.004*
Rise time 0.529  0.105  0.530 0.05 -0.064 0.950

This table demonstrated that the potentials of the EAS motor
unit action in bladder dysfunction patients were significantly
larger than motor unit potentials of normal external anal
sphincter in the following parameters (amplitude, duration,
area, thickness, size index and phases), (normal value)
(Podnar, 1999).

Table 3. The sensitivity and specificity of the amplitude as one
Motor unit action potential (MUAP) parameter in diagnosis of
EAS neuropathic lesion

Sensitivity% 40

Specificity% 100
Positive predictive value% 100
Negative predictive value% 63.6
Overall agreement% 47.4

Table 4. The sensitivity and specificity of the duration as one
MUAP parameter in diagnosis of EAS neuropathic lesion

Sensitivity% 10

Specificity% 100
Positive predictive value% 100
Negative predictive value% 53.8
Overall agreement% 55.6

Table 5. The sensitivity and specificity of thickness as one MUAP
parameter in diagnosis of EAS neuropathic lesion

Sensitivity% 0
Specificity% 92.9
Positive predictive value% 0
Negative predictive value% 50
Overall agreement% 48.1

Table 6. The sensitivity and specificity of size index as one MUAP
parameter in diagnosis of EAS neuropathic lesion

Sensitivity%o 90

Specificity% 100
Positive predictive value% 100
Negative predictive value% 933
Overall agreement% 96.3

Table 7. The sensitivity and specificity of phases as one MUAP
parameter in diagnosis of EAS neuropathic lesion

Sensitivity% 55
Specificity% 71.4
Positive predictive value% 63.6
Negative predictive value% 62.5
Overall agreement% 63

Table 8. The sensitivity and specificity of rise time as one MUAP
parameter in diagnosis of EAS neuropathic lesion

Sensitivity% 10

Specificity% 429
Positive predictive value% 11.1
Negative predictive value% 333
Overall agreement% 25.9

Table 9. The sensitivity and specificity of Interference pattern
(IP) of EAS in diagnosis of pudendal nerve neuropathy

Sensitivity% 100
Specificity% 100
Positive predictive value% 100
Negative predictive value% 100

Overall agreement% 100
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Table 10. The sensitivity and specificity of Denervation of EAS in diagnosis of neuropathy

Group Total
Bladder Dysfunction Normal
Denervation Normal Count 20 14 34
% within Dysfunction 100 100% 100%
Total Count 20 14 34
% within Dysfunction 100.0 100.0% 100.0%

All are normal

Table 11. The sensitivity and specificity bulbocavernosus muscle (BC) EMG in diagnosis of neuropathy

Group Total
Bladder Dysfunction Normal
BC EMG Normal Count 20 14 34
% within Dysfunction 100% 100% 100%
Total Count 20 14 34
% within Dysfunction 100.0 100.0% 100.0%

Table 12. The sensitivity and specificity of Urotheric sphinicter (US) EMG in diagnosis of neuropathy

Group Total
Bladder Dysfunction Normal
US EMG Normal Count 20 14 34
% within Dysfunction
Total Count 20 14 34
% within Dysfunction 100.0 100.0% 100.0%

Table 13. The sensitivity and specificity of Puborectalis (PR) EMG in diagnosis of neuropathy

Group Total
Bladder Dysfunction Normal
PR EMG Normal Count 20 14 34
% within Dysfunction
Total Count 20 14 34
% within Dysfunction 100.0 100.0% 100.0%

All are normal

Table 14. The sensitivity and specificity of Gracilis muscle EMG in diagnosis of neuropathy

Group Total
Bladder Dysfunction Normal
EMG Abnormal | Count 3 0 3
Category % within Dysfunction 15% 0% 8.8%
Normal Count 17 14 31
% within Dysfunction 85% 100% 91.2%
Total Count 20 14 34
% within Dysfunction 100.0 100.0% 100.0%
Sensitivity% 15%
Specificity% 100%
Positive predictive value% 100%
Negative predictive value% 56%
Overall agreement% 59.3%

Table 15. The sensitivity and specificity of pudendal nerve terminal motor latencies (PNTML) right (RT)
side in diagnosis of pudendal nerve neuropathy

Group Total
Bladder Dysfunction Normal
PNTML Right Abnormal Count 3 0 3
% within Dysfunction 15% 0.0% 8.8%
Normal Count 17 14 31
% within Dysfunction 85% 100.0% 91.2%
Total Count 13 14 34
% within Dysfunction 100.0% 100.0% 100.0%
p=0.001 (Significant)
Sensitivity% 15
Specificity% 100
Positive predictive value% 100
Negative predictive value% 56
Overall agreement% 59.3
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Table 16. The sensitivity and specificity of pudendal nerve terminal motor latencies (PNTML)
Left (LT) side in diagnosis of pudendal nerve neuropathy

Group Total
Bladder Dysfunction | Normal
PNTML left Abnormal Count 3 0 3
% within Dysfunction 15% 0.0% 8.8%
Normal Count 17 14 31
% within Dysfunction 85% 100.0% 91.2%
Total Count 20 14 34
% within Dysfunction 100.0% 100.0% 100.0%

p=0.001 (Significant)

Sensitivity% 15
Specificity% 100
Positive predictive value% 100
Negative predictive value% 56
Overall agreement% 59.3

Table 17. The sensitivity and specificity of The bulbocavernosus reflex [BCR] in diagnosis of pudendal nerve neuropathy

Table 18. The sensitivity and specificity of Pudendo-anal reflex [PAR] in diagnosis of pudendal nerve neuropathy

Group Total
Bladder Dysfunction Normal
Reflexes BCR Abnormal Count 2 0 2
% within Dysfunction 10% 0.0% 5.9%
Normal Count 18 14 32
% within Dysfunction 90% 100.0% 94.1%
Total Count 20 14 34
% within Dysfunction 100.0% 100.0% 100.0%
Sensitivity% 10
Specificity% 100
Positive predictive value% 100
Negative predictive value% 53.8
Overall agreement% 55.6

Table 19. The sensitivity and specificity of somatosensory evoked potentials (SSEP) of pudendal nerve

Group Total
Bladder Dysfunction Normal
Reflexes PAR Abnormal Count 6 4 10
% within Dysfunction 30.% 28.6% 29.4%
Normal Count 14 10 24
% within Dysfunction 70% 71.4% 70.6%
Total Count 20 14 34
% within Dysfunction 100.0% 100.0% 100.0%
Sensitivity% 30
Specificity% 71.4
Positive predictive value% 50
Negative predictive value% 52.6
Overall agreement% 51.9

Group Total
Bladder Dysfunction Normal
Reflexes BCR Abnormal Count 2 0 2
% within Dysfunction 10% 0.0% 5.9%
Normal Count 18 14 32
% within Dysfunction 90% 100.0% 94.1%
Total Count 20 14 34
% within Dysfunction 100.0% 100.0% 100.0%
Sensitivity 10
Specificity% 100
Positive predictive value% 100
Negative predictive value% 53.8
Overall agreement% 55.6
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DISCUSSION

Since urinary incontinence impairs affected people's quality of
life and their daily activities, it is considered a highly
important health issue (Joanna, 2018). Patients with bladder
dysfunction should be subjected to neurophysiological testing when
the physician suspects it to be due to a neurogenic etiology. This is
because the neurological testing helps detecting the severity of the
pathological process and its corresponding mechanism, but also
explains it before starting treatment (Lefaucheur, 2006 and
Aldousari, 2008). Twenty patients (100% female) were
included in this study. The median age was 45.1 years (range,
29-58 years -in middle age), this agreed with Snooks S.J. et al
2] who found in their study that most of bladder dysfunction
patients were female in their middle age (female: male
ratio=8:1). They suggested childbirth as the main cause to their
dysfunction, knowing that the majority of the women do not
show signs and symptom until after menopause (Sultan, 1993).
Moreover, urinary stress incontinence is found to be exclusive
to females (Aldousari, 2008).

Pudendal nerve damage during vaginal delivery may occur as
a consequence of any of the following mechanisms
(Fitzpatrick, 2001; Podnar, 2000 and Prather, 2007):

e Direct injury to the pelvic nerves secondary to forceps
delivery or compression by the fetal head;

e Traction injury to the pudendal nerves during descent
of the fetal head in the second stage of labour;

e Abnormal perineal descent which can persist for
many months following vaginal delivery and arises
from stretching and disruption of the pelvic floor
muscles, resulting in reduced tone.

The shape of external urethral sphincter differs between males
and females. It is of horseshoe shape and thicker on the sides
in females, while in males there is no distinct structure and
they are much powerful compared to that of females. Urinary
incontinence in females thus may be explained by the weaker
sphincters and the shorter urethra, in comparison to males.
(Percy, 1981 and Podnar, 2003).

EMG testing is difficult to perform/ standardize because the
activity at the internal anal sphincter EMG activity vary and
therefore, it is not applicable for clinical diagnosis (Daube,
1996; Lubowski, 1988; Gregory, 2008; Stalberg, 1996). It is
rather based on the assumption that a proximal neural lesion
affects populations of fibers that innervate all perineal and
sphincter muscles to a similar extent (Petros, 2007). Table (1)
demonstrated that the potentials of EAS motor unit action in
bladder patients were significantly larger than motor unit
potentials of normal external anal sphincter in the following
parameters (area, amplitude, duration, size index and phases).

These findings match the influence of nerve injury and repair.
To illustrate, when it is denervated and re-innervated, the
duration, the amplitude and the appearance of single motor
wave become longer, larger and complex, respectively. *2'
So, the “reduced” interference pattern when the muscle
contracts is a result of force creation exerted by motor units in
case of injury occurrence. In the present study, the analysis of
interference pattern activity was only semi-quantitative, as
many published studies (Gregory, 2008). Methods that aim to
quantify single motor unit potentials' or the pattern
morphology are recently proposed and they are more

complicated. However, they improve the yield of
electrodiagnostic tests in neurogenic urine incontinence testing
(Drake, 2008; Amarenco, 1999 and Stalberg, 1986). There was
significant incomplete interference pattern affecting our
patients. Podnar et al (Podnar, 2000) in their article suggested
that the higher levels (exceeding the threshold) of motor units
are more noticeable after reinnervation process. In the present
study, the diagnostic sensitivity of mean values area (100%),
size index (90%) and number of phases (55%) were the most
sensitive to detect neuropathic muscles (Table 3-9). The
amplitude (40%) is less sensitive, where this result is
compatible with previous published studies (Sonoo, 1993).
Other parameters such as thickness were less sensitive too (0
%). The duration, amplitude and area for neuropathic limb
muscles, however, are more sensitive, in contrast to the above
results (Nandedkar, 1988). In addition, Sonoo and Stélberg
stated a higher sensitivity of thickness in their study (Sonoo,
1993) compared to this study. The short muscle fiber and the
small fiber diameter in the EAS muscles could explain the
shorter MUPs duration and the spike components (Malouf,
2000 and Nandedkar, 2008).

EMG has shown normal findings in category I in 85 % patients
and abnormal findings in category II in 15 % of 20 patients.
No activity was detected in one patient in category V due to
the complete muscle denervation. EMG is useful in the early
phase after neuropathic lesion and in chronic phases in patients
with unclear diagnosis. This is because of the high sensitive
test for motor axon damage in the first case and due to the
important data provided in the second case (Drake, 2008). In
order to detect a pudendal injury or in order to ascertain that
this injury and/or sphincter defect cause a weak anal sphincter,
the Delayed pudendal nerve terminal motor latency (PNTML)
is used as an alternate marker (Drake, 2008). In this procedure,
stimulating and recording electrodes are places in a glove that
is wore in the index finger. The nerve around the pelvic brim is
the stimulated. The examining fingers should be kept close to
the nerve while measuring the shortest latency between
stimulus delivery and recording. In this study Overall,
sensitivity of pudendal nerve terminal motor latencies
(PNTML) right (RT) side in diagnosis of pudendal nerve
neuropathy was 15% for Rt side and 15 % of Lt side (Tables
15,16).

The PNTML measurements have many concerns for their
usage due to several reasons (Diamant, 1999 and Hill, 2002):

e Nerve latencies of the pudendal nerve could be normal
and thus cannot be measured by PNTML that detects only
the fastest conducting fibers;

e Although as age increases, the nerve latencies increase,
there was no data adjusting for the effect of age. Hence,
normative data are insufficient

e  Unknown reproducibility among different researchers and
different settings;

e Inconsistent findings in the literature regarding sensitivity
and specificity of the test; and

e Recent studies doubt test ability to predict improvement/
no improvement status after performing defects repair
surgeries.

So, Using PNTML alone to measure neurogenic urine
incontinence, as reported in recent studies (Pfeifer, 2007; Lose,
1985 and Ertekin, 1993) is inadequate. This study finding is
consistent with that suggestion. Moreover, PNTML can be
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performed systematically in all patients referred for their urine
incontinence to detect lesions. In this study, prolonged
bulbocavernosus reflex (BCR) latency were found in 11 of 60
patients (18.3%) and for pudendo-anal reflex (PAR) were
found in 31 of 60 patients (51.7%) (Table 17), including 11
patients having abnormal findings in both conducted tests and
twenty patients with only abnormal result in one side with
agreement 73.3%. There was positive correlation found
between bulbocavernosus reflex (BCR) and pudendo-anal
reflex (PAR). Overall, sensitivity of bulbocavernosus reflex
(BCR) in diagnosis of pudendal nerve neuropathy was 76.1%
and for pudendo-anal reflex (PAR) was 58.7 % (Table 18).
Sacral reflex testing has thus proven to provide lacking
diagnostic data that are not delivered by other approaches. This
finding is crucial, because during the clinical examination for
perianal sensation, both sensory and motor fibers are tested,
however subjectively, depending on patients' cooperation
(Ertekin, 1993). Therefore, sacral reflex testing i.c.;
bulbocavernosus reflex and pudendo-anal reflex, is more
objective and thus has greater utility potential, that was also
supported by Podnar S (Podnar, 2007).

The added value for sacral test was explained by Podnar S
(Podnar, 2007). as this test is able to conduct a reflux in the
sacral spinal cord that is very sensitive to de-synchronization
sensory input. The test, unlike other tests, can detect minor
damages in sensory nerve fibers (causing de-synchronization)
and from lower regions. However, the test has a disadvantage
in excluding patients with axonal lesions but with normal
reflexes. A perfect example is the case of patients with genetic
defect in myelination, have motor and sensory demyelinating
neuropathy, have normal bladder and normal sexual function
and have delayed sacral reflex responses (Amarenco, 2000).

In this study, the pudendal evoked potential was abnormal in 6
patients (30%). This matches with the results of the study
conducted by (Delodovici and Fowler, 1995), to look at the
value of the pudendal evoked potential in 126 patients with
urogenital symptoms. The study revealed that pudendal SEPs
has added little to clinical examination because patients with
abnormal neurological examination are the only ones who
showed abnormal pudendal SEPs._Sensitivity of pudendal
SEPs were found to be 30% with 100% specificity (Table 19).
This in accordance with Ashraf et al (Ashraf, 2005) who found
that pudendal SEPs with high specificity in bladder and bowel
dysfunction. Tibial and pudendal SEPs have been found to be
useful to predict bladder control recovery after spinal cord
injury (Curt, 1997).

Summary

e Pelvic floor nerve injury can be now objectively
measured and analyzed using the multiple motor unit
action potential analysis.

e The study points the crucial importance of combining
MUP parameters to detect neuropathic changes in
EAS muscles. This combination increases the
sensitivity of the test, compared to that of the
individual MUP parameters that didn't exceeded 85%.

e Electrodiagnosis of neurogenic urine incontinence by
means of Pudendal nerve terminal motor latency
measurement alone is insufficient.

e Sacral reflex testing is an indirect means of
measurement for nerve conduction in the periphery
and used as supplementary test with EMG

examination of pelvic floor muscles in patients with
suspected neuropathic lesion.

e No evidence that the pudendal evoked potentials of
any greater value than the clinical examination in the
assessment of patients with bladder dysfunction.
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