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Faecal incontinence Protocol

Using the NeuroTrac ETS EMG-Triggered Stimulation, EMG Biofeedback and
Neuromuscular Stimulation for Rehabilitation of the Pelvic Floor in Patients with
Faecal incontinence

Background Information.

The definition of faecal incontinence is "Recurrentontrolled passage of fecal material for attleas month, in an
individual with a developmental age of at leasedng”(1). It is a socially and psychologically dieating disorder that
causes shame and is the most common reason totiostalize old people. Faecal incontinence affecésn and
women of all ages. Daily or weekly episodes ocoubout 2% of the adult population and in aboutof%ealthy
independent adults over the age of 65. Faecal tirece is the second commonest reason for reqggdttement in a
nursing home. A third of elderly people in retretneomes or hospital are incontinent for stool (2).

Vaginal delivery can lead to faecal incotinence ttua mechanical tear of the sphincters or a génedaweakening of
the sphincter mechanism and pelvic floor. Overirsgter damage from a third or fourth degree teaucxin
approximately 0,6% to 3% of women undergoing valgiiedivery. 29 %-48% of these patients develop lfeca
incontinence between 3 months and 3 years afterapyi sphincter repair(3). Symptoms of faecal intmnrtce are
reported between 6,8% and 35% of primiparal and a2éb44% of multiparal women have occult sphindeenage
reconized on endoanal ultrasonography (EAUS). Feaeithird to two thirds of women with such sphimatamage
recognized on EAUS have bowel symptoms such aswayger faecal incontinence (3). Faecal incontingace
commonly caused by structural damage during childlzind anal surgery, neurological disease, preWotorrected
congenital anorectal malformations. Rectal prolapsssually associated with faecal incontinence, @athough this
improves with prolapse repair, it often persistctiuse of internal anal sphincter weakness. A fas@®us cause can
be inflammatory bowel disease (2), Fecal incontieeis underdiagnosed because of not seeking hasdthod
because of the attitude of doctors.

The function of the anorectum is to maintain fezmaitinence and to allow controlled defecation aaskspge of flatus.
This is achieved by the action of the anal sphiscidd pelvic floor muscles. ( Fig.1)

The inner circular smooth muscle layer of rectumwgs in thickness distally, forming the internal bs@hincter. The
internal anal sphincter is controlled by autonomoerwves and contracted at rest.
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Fig.1 Lining of the anal canal ( from the book:reiples and Practice of Surgery for the Colon, Regtand Anus
1992)

The external anal sphincter is striated muscleultaunds the internal anal sphincter and exteri4.0 cm further
down and joins the puborectal muscle without cleamnatomic separation. Puborectal muscle forntim@ lsehind the
rectum and is attached in front to pubic bone. attévity of the exteral anal sphincter is contins@ven during sleep.

(4)



The internal anal sphincter is supplied by both gathetic (L5) and parasympathetic (S2-S4) nervis.éiternal anal
sphincter is innervated by the perineal inferioemarrhoidal branches of pudendal nerves (S2, S3ti8tother parts

of levator muscles receive innervation directlynfrthe nerve roots S2-S4. The afferent sensorydiher directly to
the plexus S4 (5).

Fecal continence is depenent on many differenbfacicting together. Factors maintaining fecal ioemnice are
consistency of stool, delivery of colonic contetatshe rectum, rectal capacity and complince, actalesensation,
function of the anal sphincter mechanism and msesztel nerves of the pelvic floor. Psychobehavifaretiors have an
impact on function of the anorectum to the fullet=ftion process. (6 ).

Etiological factors for fecal incontinence are

Assesment

- altered stool consistency-diarrheal
- inadequate reservoir capacity or compliance (imfteatory bowel disease, absent rectal reservoir )
- inadequate rectal sensation ( neurologic conditimesflow incontinene )
- abnormal sphincter mechanism or pelvic floor ( amat sphincter defect, pelvic floor
denervation, congenital abnormalities, miscellaseor).

It is important to be able to predict which patgeate likely to benefit from biofeedback treatment.
These include age, diagnostic parameters suctpasatyd severity of damage (neurological or
physical), the duration and severity of incontingrtbe amount and type of treatment, and the
qualifications of the biofeedback clinician (12).

A good history and a symptom gestionnare givermétdion for diagnostic evaluation and measuring

of treatment efficacy in patients with fecal intaence (6).

- patient questionnare: consistency of content lgsis( liquid, solid ), use of pads, limitations,
sensation at time of defecation, ability to difietiate gas/liquid/silid. Previous therapy for
incontinence, associated symptoms, past medidalripjbstetric history, relation to deliverers to
dysfunction, operative history and relation of @iem to dysfunction (7).

Fecal incontinence grading systems (8).

The Pescatori score

A Incontinence for flatus/mucous Less than onceeakv 1
At least once a week 2
Every day 3
B Incontinence for liquid stool  Less yhan once &kve 1
At least once a week 2
Every day 3
C Incontinence for solid stool Less than once akwee 1
At least once a week 2
Every day 3
Al degree Points Al frequency Points Al score
A 1 1 1 2
A 1 2 2 3
A 1 3 3 4
B 2 1 1 3
B 2 2 2 4
B 2 3 3 5
C 3 1 1 4
C 3 2 2 5
C 3 3 3 6

Al scor = Al degree + Al frequency.
Al, anal incontinence



The Wexner score

Type of

Incontinence  Never Rarely Sometimes Usually Always
Solid 0 1 2 3 4

Liquid 0 1 2 3 4

Gas 0 1 2 3 4

Wears pad 0 1 2 3 4
Lifestyle

Alteration 0 1 2 3 4

Never,0; rarely,<1/month; sometimes, <l/week, >hitnpusually, <1/day, >1/week, always.>1/day
0,perfect; 20, complete incontinence.

The newly developed incontinence score

Never Rarely Sometimes Weekly Daily

Incontinence

for solid stool 0 1 2 3 4

Incontinence

for liquid stool 0 1 2 3 4

Incontinence

for gas 0 1 2 3 4

Alteration

for lifestyle 0 1 2 3 4
No Yes

Need to wear a pad or plug 0 2

Taking constipating medicines 0 2

Lack of ability to defer defecation for 15 minutes 0 4

Never, no episodes in the past four weeks; raegpisode in the past four weeks; sometimes, >1
episode in the past four weeks but <1 a week; weé&kbr more episodes a week but <1 a day; daily, 1

or more episodes a day.
Add one score from each row: minimum score = 0 Hgoé continence; maximum score = 24 = totally
inconent

- diary gard, one each night for four weeks (7):

Diary card. Each positive answer resulted in a migakscore as listed. Maximum score per day = 10 =
worst incontinence

Today
1. Did you leak, without being aware of it at fits Yes/No

If yes, was it: gas (D smallstain __ 5N,
liquid __(15) large stain (1



Treatment

solid _(2) halfaneggcup _ (1.5)
whole motion _ (2)
2. Did you have great urgency when you felt you
would not make it to the toilet in time to open
your bowels? Yes/No (1)

If yes, did you actually lose some stool before

Getting to the toilet? Yes/No
If yes, was it: pea sized I ¢))
half an
egg cup __(15)
whole motion _ (2)
3. Did you wear pad or use a plug of tissue paper? Yes/No (0,5)
If yes, did it get soiled? Yes/No (0,5)
4. Did you take Imodium (loperamide), codeine oy an
other medicine today? Yes/no (1)
If yes, what

Clinical status (complete physical examination)

Anal endosonography (EAUS provides a morphologsessment of internal and external anal
sphincters, the puborectalis muscle, and the ragioal septum).

Anorectal manometry (a Quantitative method of tasise to spontaneous evacuation provided by the
anorectal mechanism and sensory capabilities ofettieim to provide a feeling of imminent emptying.
It provides useful information in determining theuses of faecal incontinence and allows therapeutic
decisions to be based on objective parametersdtprovides a baseline for comparison after
treatment.

Defecography (Cinedefecography , radiographic mietifevaluting the dynamics of evacuation)

Electromyography (EMG, the main purposes of analEale to assess the functional activity of the
anal sphincter and pelvic floor muscles and agsespresence of neurological damage. A disposable
anal plug EMG, the longitudinal electrodes havetids correlation with fine wire electrodes than
circular ones. Anal plug EMG has now gained wideagdrclinical use for biofeedback therapy.

Sensory testing (A sensation of rectal filling $sential for normal defecation and plays an impdrta
role in the continence mechanism. Rectal sensatiarbe tested by balloon distension of the recim.
balloon can be destended either by air or watered measurements are taken. The rectal sensory
threshold corresponds to the minimum volume fethmrectum, the sensation of fullness is the
maximal volume injected into the rectumthere isiegent desire to defecate, and the maximum
tolerable volume is the volume causing unbearaisigodhfort.

Anal sensation, (the mucosal electrosensitivityg test to quantify anal canal sensation increasing

current until sensation is reported, sensory trelshmeasured in this way are reproducible (3).

Surgical
- sphincter repair in patients with a defined muscdéfect



Conservative,

- drug therapy

- bowel habit ( diet, fluid intake, defecation postir

- biofeedback therapy combined with neuromusculastetal stimulation
- home functional training program in everyday life

Anorectal Function Re-Education , ETS, Emg EMG Biofeedback combined with
Neuromuscular Stimulation

1.Urge incontinence

- without sphincter defects

with awareness of the patient

against her/his will because of lack of voluntaoyirol

2. Incontinence after sphincter repair to completetional results of surgery

Theaim:
- tolearn to use and control the pelvic floor, whis a dynamic, not a frozen unit
- to improve sensitivity to rectal distension
- to improve co-ordination between rectal distensind voluntary sphincter contraction
- to improve muscle power, endurance and contrasfi@ed
Biofeedback

"Biofeedbck involves measuring and displaying oadlily unfelt physiological events on order to persalfregulation
of these events. Because Biofedback generally pte#gformation concerning the mechanism of motottioll, it is
important to establish the proper scope, to explreesfficacy and to examine the therapeutic masha(s).” (9).

The electrical activity or activation of musclesxdze measured on the skin surface by attachingsaiglectrodes. The
signals recorded in this way are called electromgog ( EMGs ) ( Kari L. Keskinen, Keijo Hakkinen9Ip).

Feedback is needed for all motor learning ,thenénacan become aware of success and progress.

EMG measurings are very sensitive to different &infldisturbances; the place and the shape ofretkrcare important
and the electrode must not move during the meagufine best place for surface electrodes is omtlgcular trunk in
the middle of the nervous line and the tendon. Mbeels of muscle activation give knowledge of phegress or
going out of muscle activation, and of reflectiua¢tion during muscular action.

Surface EMG appears to have a definite role iretraduation of sphincter function and in the uséiofeedback
training (6). In the alternative type of biofeedbaelectromyographic (EMG) sensors are positiometthé anal canal to
provide biofeedback on the averaged EMG activitthefpelvic floor(1)

The benefits of of using EMG biofeedback:

- information is provided instant and directly to hetient

- muscular performance is observed all the time witiher auditory or visual feedback or both and
if the function of the pelvic floor is importantrfthe patient motivation will increase with good
results

- threshold target levels will elicit to reach tlegjuired level and to maintain the contraction gjron
enough during required time

- template training using the computer screen immaeeordination of muscles

- asubjective value of the quality of life is abgely important nowadays and tells about successfull

EMG training under the process
- quantitative scoring of EMG activity gives objee&iinformation about the progress throughout the
therapy process
- anal-plug with longitudinal electrodes (3) to emsperfect contact

Neuromuscular stimulation
- neuromuscular electrical stimulation ( NMES ) ie tpplication of electrical current to elicit a
muscle contraction. The use of NMES for neuromwscadhabilitation has grown significantly in
recent years. (10).
- always combined with EMG biofeedback and at theesame with functional exercises



- the best responses to electrical stimulation ataildd when the electrodes are placed close to the
pudendal nerves. The position of electrodes isdumehtal and the contact area must be as large as
possible (10)

- anal-plug with longitudinal electrodes (3) to emsperfect contact

- the factors to cause neural excitation and subsecuescle contraction are resistance to flow of
current, the size and orientation of electrodesertt intensity and pulse width, current frequency,
duty cycle and treatment times (11)

- NMES can "artifically” activate striated muscle tBpeatedly overloading muscles and with
electrically eliced contraction targetting andirag fast-twitch muscle fibers more effectively
than volontial exercise

- increases circulation

- increases muscle bulk

- improves functional activities of pelvic floor

- improves sensation

- decreases pain

- decreases hypertonus of the pelvic floor

Exercise Regime

Functional activities rarely occur either at constgpeed or constant muscle strength. All biofeeklisassions,
including procedures with active functional movemnesiocity, freely change. Specific exercises helplentify the
pelvic-floor muscles. The stimulation of daily aftly is a very important stage whereby a selectezhie stress” or a
physical task is given initially to assess a réaldctivity. It is especially helpful to have patis perform this program
while standing. Successful recuperation of dailyétes is only evident if the pelvic-floor muscrength is coupled
with the functional activity during the therapy pess.

Without a program in upright position and movinguromuscular reeducation is pointless. To be aesscthe
therapy’s ultimate aim is to regain perineal blaekhefore stress. During the session she/he miatetl accomplish
specific movements such as coughing, rising, sipgattifting (10).

The first therapy session:
- tointerview (motivation, hopes, everyddg,Imobility restrictions)
- to explain pelvic floor anatomy and physiology
- abaseline EMG recording for 60 seconds withoutintelry activation, resting tone in a sittin
position (Table 1.) has to be <8 microvolts
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Table 1. Resting tone in a sitting position.

- to contract the muscles of the pelvic floor onlgdqlated, open display ) the contraction has to be
light; Strong contractions activate the deep abdahinuscles (13)

- quality of life score factor, faecal incontinenaesha significant impact on both social and work
related aspects of quality of life, e. g. The Inip@aestinnare.. (14)

- investigation of pelvic floor muscle "behaviour'oa@ding the activity during goughing (open
display); the pubococcygeus reveals activity pattaimilar to the urethal and anal sphincters at
most detection sites: continuous activity at resime increace of activity during bladder filling,
reflex increases in activity during any activatimanoeuvre performed by the object (talking, deep
breathing, coughing) (15) ( Table 2.)
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- awareness of the pelvic floor musculature, to prepduntary muscle control using different kinds
of body positions ( standing, sitting, taking stepsand down, squatting ) (Table 3., Fig 2., Fi§. 3
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Table 3. A functional test , a voluntary activatifpelvic floor muscles: 1) in sitting position), &anding up and
sitting down again, 3) in a standing position, 4lking and 5) taking steps up and down.
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to explain the importance of the external sphinotescle and levator ani in the process of
maintaining continence using the patient’s ownrestlts. ( EMG Assessment 5 trials of 5
seconds work and 10 seconds rest or 5 secondsandrk seconds rest or 10 seconds work and 10
seconds rest ). (Table 4)
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- after some minutes individual structured patient@EMmplate design 0,5-1,5 minutes to see the
coordination of pelvic-floor muscles ( Table 5).
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Table 5. A coordination test. In standing positiath pelvic movements from side to side.

Anal canal sensation

With anal-plug increasing the current until sermais reported ( different pulse rates i. g. 20,
30,40, 50 Hz)

Work/rest periods 5 secons, during 3-4 minutes|dhest mA level for sensation is the treshold
If sensation is bad, change Pulse width and somestRamp up time too

Lack of sensitivity is worth therapy

Date Pulse rate Pulse width Rump up time Treshbibnsation
mA
05/08/2002 20 250 0,8 25
30 250 0,8 18
50 250 0,8 15
Discussion:

What was in good condition and what kind of exessiare required

Aims for a term of one/two/ three months and th@mafterm of the whole life

Home training programme planning
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The second therapy session

- Work/Rest training 5 trials , funtional exercisesthe ground of assessment five seconds work ten
seconds rest

- Itis important to observe muscle fatique

- template training on the ground of the previowults, very difficult but helps to contro the pelvi
floor

- sensory training with the current ( stimulation Zathutes )

- ETS, EMG triggered stimulation 2-3 minutes

- Neuromuscular stimulation both on sensory ( noreatibn) and motory (contraction) levels,
pulse rate from 20-40Hz, 2-3 minutes, a good resv&en the trials, change pulse rates after every
trial of neuromuscular electrostimulation, the eaticontracts on work periods and rest period is
rest.

- individual program for home training with ( Lock iketion Mode ) or without device; keeping a
training diary if without device; 4-6 repeated aactions with adequate rest periods, at least twice
the contraction time, the program 1-2 times a @isg,days a week in daily living activities i. g.
up-and downstairs and walking out of doors

The next outpatient sessions ( 6-7)

- atleast five outpatient sessions (12)

- progressively the sessions more difficult, worlé/tegining, 10/10 secons, then work/rest training
10/5 seconds

- template training

- ETS five minutes, functional training

- neuromuscular stimulation, on motory levels, fivimates at a time, functional training

- sensory training if nesessary

- itis important to observe muscle fatique

- weekly or monthly measurements, new individual paogand motivation to continue exercising

- after these sessions it is time to evaluate, itluese rihgt, both subjectively and objectively

Assessment ( similar to the first time) and wisifit least raport to the physician after treatmiatiow up at 3-6 —12
month’s intervals
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