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Perineal disorders and emg ...
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« very frequent : women / men / old people / g and non g!
* numerous and various : urinary, rectal, sexual symptoms ; pelvic pain. Often intricated +++
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« controlled by autonomic and -
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« sacral parasympathetic ~

pathways : pelvic nerve ;

« thoracco-lumbar
sympathetic pathways :
hypogastric nerve ;

« sacral somatic pathways
with pudendal nerve.

Clinical evaluation

Uro-gynecological evaluation

/‘ Neurological evaluation

URODYNAMIC vs ELECTROMYOGRAPHY
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The different EMG tests : kinesiological and analytic EMG

« Kinesiological EMG :

- to explore muscular activation patterns of pelvic floor
research protocols ;
- study of detrusor sphincter dyssynergia during UD

* Analytic tests (electromyography, sacral evoked responses,
pudendal nerve terminal motor latency, cortical evoked
responses, sympathetic skin responses) to precise :

- diagnosis (and topography) of urinary, anorectal and
sexual troubles ;

- prognosis of these troubles

- and ... forensic interest ...

Kinesiological EMG : to explore activation patterns of pelvic floor

Postural and Respiratory Functiont
of the Pelvic Floor Muscles

&
50
AN — Pabd [cmH20]
Pves [cmH20]
] |— EMG SAE [wV]
10 FindetN
. _,/"? e
t
| | 620ms
cough ... not a simple spinal reflex ..

URODYNAMIC dynamic emg

" : relaxation of US
Guarding reflex : increase of emg during voiding

EMG it M
N

Volume

Detrusor sphincter dyssyndrgia—,

2 normal
4 -« _ e
5, DSD:
! Patho
|\ physiology

> SN NN BRSO !
n Pabd ) e Y -
MG / Qura + micturition : sacral spinal reflex under cortical influences
) TR —— — * micturition consists of a synergic action between the s
o Volume ml detrusor | lon and the sp relaxation S 2, T
o RELAX « this synergy is controlled by a specific aera in the caudal Musces Sotincier
Storage Phase Voiding Phase brainstem : pontine micturition center ;
Detrusor-Sphincter Dyssynergia (DSD) Emg increase

00mplléatlons !
kydneis (reflux,
involuntary contraction of the hydvonor:lli?sls
detrusor accompanied by an renal failure)
involuntary contraction of the and bladde
external sphincter
/ T
a O
YT + Spinal cord injury (70-100%)
? + Multiple sclerosis (30-80%)
—

* very common problem

* more frequent in
medullaris lesions (SCI/MS)
than encephalic one
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Detrusor sphincter dyssynergia : classification
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Injection under
e — cystoscopy

Injection

oo g with emg

guidance

+70 - 100 UI BOTOX® ’ L
* Diluted in 4 ml of 0.9% saline

« Schurch : 3 successive injections of 250 IU
at 1 month

j H thral or ineal route

Analytic electrophysiologic tests

Nervous Systems

AUTONOMIC BRAIN

Autonomic Nervous System

SOMATIC
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Bladder, rectum, sexual organs

electromyography

« The examination is conducted usually with a single use, disposable electrode.

* EMG is used to differentiate between normal, denervated, reinnervated, and
myopathic muscle.

* Neurogenic may be attri to injury at any level along the lower
motor neuron supplying the external anal sphincter, extending from the sacral
nerve roots to the small branches within the external sphincter.
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Electromyography

rethral Sphincter

m. Bulbocavernous

Urethral Sphincter

Recording
EMG

Anal Sphincter

Pelvic floor muscles in woman




Pelvic floor muscles in man

Electromyography

« By analysing the interference pattern
« By analysing motor unit potentials (MUPs)

EMG can provide information on :
- insertion activity,
- abnormal spontaneous activity
- MUPs
- interference pattern

The amount of recruitable motor units during voluntary
and reflex activation can also be 4. N lly
MUPs should intermingle to produce an “interference"
pattern on the oscill pe during | ion,
and during a strong cough
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Anal sphincter : voluntary contraction

Motor Unit Potential (MUP)

Single Potential, Phases < 3
Polyphasic Potential, Phases > 3

Segment /V‘— Turns
ine Crossing

Amplitude Phase .
—_— Satellite
L—» 7 Turns
3 Phases
Group of Muscle Fibers generate MUPs. Rising Time 6 Segments

Different Fibers different MUPs. Duration

MUP Analysis

Multi-MUP - Averaging Manual Selection

Single - Triggering
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« Moderate Contraction

« Simple/Polyphasic Potentials Ratio
+ Amplitude
« Duration




+ 1 seconde EMG signal

Turns/Amplitude

« Concentric or Monopolar Needle

« Few sites in same muscle
« 20 measurments at diff. force

- Amplitude ¥

« Number of Turns > 100 pV £
* Mean Amplitude of Turns i1

Turns ©

2 v

A=Amplitude
S = Segment

Change in signal direction = Turn
Segment Amplitude > 100 V'

Denervation - analysed in “relaxed” muscle

Pathological spontaneous activity
(fibrilation potentials, positive
sharp waves) appear 2 - 3 weeks
after the lesion.

Pro:
Good indicator of pathology

Contra:

Difficult to identify in partial
sphincter denervation -

1, Bul vernosus muscle!

Interest of emg in stress urinary incontinence
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w Alteration of muscular component :
= pudendal neuropathy
- conus medullaris sd.

Interest of emg in fecal incontinence

Alteration of muscular component :
- pudendal neuropathy
= conus medullaris sd

- diagnosis of neurogenic [t

- prognosis for surgery

AP,

Interest of emg in Parkinson disease

Sympathetc

iy Urethra

Parkinson
disease

Dementia
with Lewy
Bodies

>

Corticobasal
generation

G. Wenning, I. Litvan and
Coll., JNNP, 1999

Muscle

denervation in anal/urethral sphincters

Interest of emg in C. Fowler syndrome

Long-term results of sacral neuromodulation for women
with urinary retention
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Bulbocavernous Reflex

Stimulation RT  R2
Penil Nerve

Current
Stimulation
Increased

I
( Needle Electrode)

m. Bulbocavernous

. Recording Reflex
Latency R1
typ. 33 ms

Anal Sphincter

Bulbo-cavernosus reflex : different sites of record

Bulbocavernosus reflex latency

Bulbo-cavernosus reflex : polysynaptic reflex

Bulbo-cavernosus reflex elicited by mechanical stimulation

Bulbo-cavernosus reflex elicited by mechanical stimulation




Interest of bulbo-cavernosus reflex
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Pudendal nerve terminal motor latency
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Record in BC muscle Record in anal muscle

Nerve Conduction Pudendal Nerve

Stimulation  Right Side:  at 8 o ‘clock

Left Side:  at 4 o ‘clock Right

Motor Action Potential
Lat. typ. 2 ms
(nl<5ms)

Amp. 1 mV
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Interest of pudendal nerve terminal motor latency

pudendal nerve

llio-hypogastric nerve

llio-inguinal nerve

« reproducibility, sensitivity and specificity of the test are uncertain;
interest = 0 in fecal and urinary incontinence.

* Real i in pudendal Igia ?

Interest of PNTML in pudendal neuralgia

Sensory velocity of dorsal nerve of penis

Record at the base
of the penis
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Sensory velocity of dorsal nerve of penis




Evoked Potential

Stimulation
Penil Nerve

Stimulation
Clitoral Nerve

Cz-2-FPz|

Ground Latency P40

Record on Scalp with Scalp Needle
or Surface Electrode
Averaging : 200

typ. 39 ms
(nl <44 ms)

Testing conduction through nervous pathways -
peripheral nerves; central tracts...

Terminal sensitive latency of pudendal nerve

Demyelination A -.:‘ 8 =
+ Slowed conduction y M S
+ Block of conduction . ki~ T

- Somatosensory EP to
unilateral dorsal clitoral v X
nerve stimulation in a e
normal woman (left
panel) and a with

Stimulation of
pudendal nerve
within the rectum

Record of sensory
potential

Motor E.P.

Maglite Compact

Trigger —NC— Record
L

Magnetic Stimulation

Descending

Motor
Nerv
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Sympathetic Response

Recording :
Surface electrodes
Across Penis

Typ. Lat.1,5s
Amplitude : 2 -3 mV

Recording : Stimulation Median nerve, Intensity 3 times

ﬂ
Surface electrodes sensory threshold.
Act. Vaginal Lips .
Ref. Pelvic area Y

Sympathetic Response

Alteration of SSR in
erectile dysfunction
in diabetic man : disappearance of penile SSR

Other electrophysiologic tests

« bladder and urethral sensory thresholds have been measured
during electrical stimulation and mechanical traction on the trigone

 quantitative sensory testing (QST) of the urogenital system :
vibration, temperature and electrical current (sensitivity and
specificity not known)

+ smooth muscle emg (detrusor, cavernosus m.) : technical
problems

Fyrs 4

« cardi ular aut ‘,
tests : heart rate variability : :
Valsalva, cold pressor test, 30/15, ... |

Conclusions

« importance of clinical evaluation
« role of urodynamic in urinary symptoms

* emg : somatic, motor/sensitive pathways
« difficult to analyse autonomic pathways

* helpful in diagnosis/prognosis
s further studies necessary to precise exact role
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