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In our research we have tried to objectivise pelvic floor muscle contractions in its maximal and
average values and patient s ability of muscle relaxation with the aid of EMG biofeedback and also the
Perfect Scheme objectivisation with the above in the form of a resultant electromyogram. We have also
objectivised the relaxation of m.rectus abdominis during training exercises. We have compared the
monitored parameters in women with and without urinary incontinence and have tried to reduce the
urinary incontinence symptoms by a complex physiotherapeutic treatment.

Patient group: The group consisted of 66 patients out of which number there were 46 incontinent
women and 20 women without urinary incontinence (Ul). Patients were after vaginal and abdominal
hysterectomy.

Methods used: Surface electromyography (EMG) for the evaluation of pelvic-floor functionality
according to Perfect Scheme (performance, endurance and repetitions of contractions, fast contrac-
tions, every contraction timed). For the quantification of urine leakage one hour pad weight test has
been used. Contlife questionnaire covered the quality of life of stress urinary incontinence patients.

Rehabilitation methods: Exercises for stretching, strengthening and relaxing pelvic floor (PF)
muscles by means of repeated selected willful contraction or relaxation of PF muscles carried out two
times a day with duration time 15 minutes. Group exercises for stretching and relaxing PF muscles two
times a week, duration time 30 minutes.

Results: After the complex rehabilitation treatment a statistically significant retreat of urinary in-
continence has been achieved. Statistically significant relation (r = -0,32) between the strength of PF
muscles in (uV) and urinary incontinence in grams (g) has been confirmed the weaker the PF muscles,
the more expressive urinary incontinence symptoms and vica versa. Objectively assessed by biofeed-
back, statistically significant pelvic floor muscles strength increase and improvement of monitored
parameters according to Perfect Scheme after the treatment have been proven. We have found that
women without urinary incontinence were able to contract pelvic floor muscles without observed mus-
cles fatigue. In the ability to relax abdominal muscles during exercises there were no significant differ-
ences recorded between these two groups.
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EMG biofeedback jako metoda diagnostyczna i terapeutyczna w zapobieganiu i leczeniu nietrzymania
moczu u kobiet

W badaniach starano si¢ zobiektywizowaé kurczliwosé migsni dna miednicy w ich maksymalnych
| przecietnych wartosciach, a takze umiejetnosci pacjentek w zakresie rozluzniania migsni za pomocq
biologicznego sprzezenia zwrotnego (EMG biofeedback) oraz metody Perfect Scheme w formie elektromi-
ogramu. Ponadto pomiary dotyczyly rozluzniania miesnia prostego brzucha podczas odpowiednich
¢wiczen. Porownalismy monitorowane parametry u kobiet zdrowych z pacjentkami cierpigcymi na
nietrzymanie moczu, probujqc zlagodzi¢ objawy przy pomocy kompleksowej fizjoterapii.

Osoby badane: Grupa sktadala si¢ z 66 pacjentek, z ktorych 46 cierpiato na nietrzymanie moczu,
zas u 20 zaburzenie to nie wystgpowalo. Pacjentki wczesniej przebyly zabiegi pochwowego
| brzusznego usunigcia macicy.

Metoda: Zastosowano powierzchniowq elektromiografie (EMG) w celu oceny funkcjonowania dna
miednicy zgodnie z procedurq Perfect Scheme (wystepowanie, czas trwania oraz czestotliwos¢ skur-
czow). Dokonywano pomiaru przeciekania moczu w ciggu godziny. Jakos¢ zZycia pacjentek byta oceni-
ana przy pomocy kwestionariusza Contlife.

Metody rehabilitacji: Zastosowano 15-minutowe ¢wiczenia, powtarzane 2 razy dziennie, ktorych
celem byto rozciggniecie, wzmocnienie i rozluznienie miesni dna miednicy. Ponadto stosowano ¢wi-
czenia grupowe trwajgce 30 minut, z czestotliwoscig 2 razy tygodniowo.

Wyniki: Po zastosowaniu rehabilitacji kompleksowej stwierdzono statystycznie istotne
wycofywanie si¢ objawow nietrzymania moczu. Wyraza to zaleznos¢ (r = -0,32) pomiedzy silq miesni
dna miednicy (w uV) a nietrzymaniem moczu (w gramach). Oznacza to, ze w miare ostabiania sily
migsni dna miednicy nasilajg si¢ objawy nietrzymania moczu i odwrotnie. Stwierdzono rowniez, zZe
kobiety niewykazujgce objawow nietrzymania moczu mogly kurczyé migsnie dna miednicy bez oznak
zmeczenia. W trakcie ¢wiCzen stwierdzono, Ze w zakresie umiejetnosci rozluzniania migsni brzucha
brak bylo istotnych réznic pomiedzy porownywanymi grupami kobiet.

Stowa kluczowe: metoda biologicznego sprzezenia zwrotnego (biofeedback), stres, nietrzymanie
moczu, dno miednicy, migsnie brzucha

INTRODUCTION has been concentrated on the symptom alleviation
of stress Ul by utilizing EMG biofeedback module

The International Continence Society de- o
and PF muscles training.

fines urinary incontinence (Ul) as the complaint
of any involuntary leakage of urine [1]. Though STATE OF THE ART OF PROBLEM

Ul does not pose a threat t(_) life, it has, due to _|ts OVERVIEW OF PREVIOUS RESEARCH
unwanted occurrence, an impact on the quality

of life and causes high curative costs which ~Bo and Sherbun [4] have found that in the
makes it a serious medical, psycho-social and | majority of people these muscles are not well
economical problem. The occurrence of Ul in trained and there is a great potential in strengthen-

women in Slovakia was published by Svihra et ing them. Training of these muscles may compen-
al. [19]. The lowest occurrence of Ul was in the sate for further factors associated with Ul. By this
age group from 30 to 39 years (23’3%), the high_ training urine Ieakage could be reduced or com-

est occurrence was in the age group above 80 pletely eliminated. Many studies have disclosed
years (55,6%). Epidemiological studies that that more than 30% of women are not capable to

evaluated the occurrence of Ul and were con- properly contract PF muscles after the first in-
ducted in recent years in Europe and USA have struction (consultation). To get the desired effect
shown that its prevalence in women is (on aver- one should be aware of the very important factors

age) around 27% and in half of all cases it is in the treatment of UL, such as patient’s good co-
classified as stress urine incontinency [13]. Every operation with qualified personnel and proper
other woman, including young women, develops conducting of exercises, intact nerves and muscle

in the course of her life urinary incontinence. system unharmed.

Around half of all forms of Ul present stress uri- Dannecker [7] observed the effect of the bio-
nary incontinence cases. We have focused our feedback assisted training of PF muscles to enhance
attention to conservative treatment of stress uri- the stress and mixed Ul therapy. In his study he

nary incontinence. Our rehabilitation treatment presented his seven years experiences with 390
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women patients. The aim of this study was to point
out to short and long term effect of EMG-
biofeedback assisted training of PF muscles in the
treatment of stress and mixed Ul therapy. From the
viewpoint of short term improvement a statistically
significant improvement in provoked cough test has
been confirmed. Also a significant improvement
has been confirmed in Oxford Score and 95% pa-
tients experienced subjective improvement. EMG
electric potential has been raised (11,3 — 20,5 uV).
Also in this study statistically significant effect of
intensive training of PF muscles, supplemented
with EMG-biofeedback, has been proven.

Bo [5] points out that incontinent patient do
not know how to contract and relax PF muscles.
These patients do not feel the difference between
relaxing of the mentioned muscles group and their
contraction. PF muscles can be weakened to a
various degree and their feedback may be inade-
guate. Also various degree of functional insuffi-
ciency may be present. Muscular coordination
activity may also be disturbed. Fear of possible
urine leakage increases muscle static tension,
sometimes in all muscle groups in body.

The American Academy of Neurology pro-
posed recommendation degrees for EMG utiliza-
tion. Scientific research results have confirmed
that surface EMG method is considered an ac-
ceptable tool for evaluation of objectification of
PF muscles contraction [18].

RESEARCH PROJECT

The aim of our research has been the im-
provement of PF muscles contractions scanned
by a vaginal probe according to Perfect Scheme
with the aid of biofeedback and comparison of
the given parameters between the groups of in-
continent and continent women patients. Then
we have conducted the correlation of the values
of maximal contractions measured in pV units
with the amount of leaked urine in grams and
also assessed the ability to relax m.rectus ab-
dominis during the performance of targeted ex-
ercises in both groups to achieve the best possi-
ble results.

RESEARCH SAMPLE

A research sample consisted of 66 women
patients after vaginal and abdominal hysterec-
tomy. The patients were randomly allocated to
the research by a simple stratified selection.
The criterion for the selection was hysterecto-
my for uterus myomatosus. Exclusion criteria
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were hysterectomy due to carcinoma and hys-
terectomy due to drop of PF. The first group
consists of 46 women — incontinent patients
with average age of 50,39 years. The second
group contained 20 women patients without
incontinence with average age of 49,3 years.
The patients were, as mentioned before, after
vaginal and abdominal hysterectomy, examined
by gynecologist and recommended for a com-
plex rehabilitation therapy and training for UI.
The respondents came from various parts of
Slovakia. From the viewpoint of stated diagno-
sis, one part of patients had suffered from first
degree stress urinary incontinence (SUI). In the
given case of incontinence type urodynamic
examination is not indicated. In the given peri-
od the patients were not treated for any other
serious disease. Both types of operations were
carried out in January — March 2009.

METHODS

The questionnaire, which we have used, has
been selected from the Medline data base. It is a
specific questionnaire and its validity has been
verified by statistical studies [23].

a) The Questionnaire evaluating quality of
life in patients with Ul.

CONTLIFE — a questionnaire designed for
women with stress Ul [3]. Includes daily and
physical activities, personality and emotional
consequences , sexual life and quality of life.

b) Surface electromyography (EMG )

Name of apparatus: Biofeedback 2000 x-pert

Manufacturer: SCHUHFRIED GmbH, Austria

Form of the training: neuro-muscular rehabili-
tation

Data processed statistically on apparatus in-
formation panel (screen)

Maximum value: highest value of contrac-
tion during monitored period of time

Minimum value - the lowest value of con-
traction during monitored period of time (ability
to relax PF muscles)

Difference: recorded difference between
maximum and minimum values of PF muscles
contraction

Average: arithmetic mean of recorded PF
muscles contraction

Length of one session: 10 minutes — a re-
cording evaluated according to PERFECT scheme

PERFECT scheme according to Laycock,
Sherbun [11].



PERFECT scheme supplies information on
PF-functional status and evaluates the important
parameters given below. It has been used as a
form of a palpable examination and we have ob-
jectivised it by the surface EMG.

P — Performance — strength. A four degree
scale is used (no contraction, weak contraction,
normal contraction, strong contraction) 0 — 4.

E — Endurance. The patient is requested to
produce maximum PF voluntary contraction. The
time of contraction weakening is measured. It is
given in seconds, maximum 10 seconds.

R — Repetitions. The patient is requested to
produce repeated maximum contractions lasting
for 3 seconds. The number of contractions until
fatigue or the contractions quality decrease is
recorded (up to 10 contractions).

F — Fast contractions. The patient is requested
to produce repeated maximum PF contractions
lasting for maximum 1 second. The number of
contractions until fatigue or contractions quality
declines are recorded (up to 10 contractions).

Every Contraction Timed: The patient is re-
guested to voluntarily cough. The presence or
absence of simultaneous reflex contraction of PF
muscles is assessed by palpitation.

c) One Hour Pad Test according to Mayne
[12]. Activities performed during the pad-
weighing test: Pre-weighed pads are placed into
leak-proof panties. During 15 minutes the patient
drinks 500 ml liquid, then she walks for 30 minu-
tes, including walking up and down the stairs.
After that she gets up ten times from the sitting
position, ten times she coughs, then she runs for
one minute on the spot; five times she bents to lift
an object from the floor. After that she washes her
hands under running water for one minute. Re-
maining incontinence: 1. No, if the pad weighs
less than 2g/hour. 2. Mild, if the pad weighs up to
10g/hour. 3. Moderate, if the pad weighs up to 10
-50 g/hour. 4. Severe, if the pad weighs more than
50 g/hour.

REHABILITATION METHODS

PF muscles training (gymnastics) — PF
muscles training has been defined as repeated,
selected, willful contraction or relaxation of
certain PF muscles. This training requires
knowledge on the use of a proper muscle and
exclusion of unwanted contraction of connected
muscle groups /10/. Individual exercises were
carried out two times daily for 15 minutes,
group exercises were carried out two times
a week for 30 minutes.
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Biofeedback — Patients carried out exercises
with biofeedback according to PERFECT scheme.
They were individually instructed by skilled
health personnel with regard to the exclusion of
unwanted muscles groups (m. rectus abdominis,
m. adductores) during training. The program of
the training consisted of stretching of PF muscles.
The recording was conducted in supine position.

Vaginal electrode has been used for sensing
PF muscle contraction. The recording is shown in
the form of electromyogram on a computer
screen. A special, targeted training utilizing con-
traction and relaxation elements has led to gradual
strengthening of weakened muscles of PF and to
the reduction of Ul symptoms.

Placing of 3 self adhesive electrodes on
the lower abdomen over the insertion m. rec-
tus abdominis. The objective of the training was
to obtain maximal relaxation of m. rectus ab-
dominis during maximal contraction of PF mus-
cle. Recomended length of one exercises: 10
minutes.

RESEARCH

The research was carried out in the Spa Cen-
ter facilities ,,Liptovské lie¢ebné kupele a.s.,
Lucky”, in the time span June-August 2009. The
study was approved by the Ethics Committee and
the patients gave their informed consent. They
had been selected randomly for this research.
A dependent variable was the occurrence of Ul,
independent variables were — biofeedback and
training (exercises) on Ul. Rehabilitation exami-
nation, biofeedback and questionnaire method
were carried out at the beginning of the spa treat-
ment and at the end of this treatment. The instruc-
tions were supplemented with regard to proper
conducting of exercises in Ul and biofeedback.
During the rehabilitation treatment patients con-
tinued with indicated pharmacotherapy which did
not affect the symptoms of Ul. After the comple-
tion of three weeks long spa treatment we have
gained information on the effect of the rehabilita-
tion treatment based on a thorough physiothera-
peutic examination of patients and by EMG bio-
feedback, pad weight test and the questionnaire
method.

HYPOTHESES

H1: We have assumed a significant reduc-
tion of symptoms of Ul in patients with stress
incontinence after the completion of complex
rehabilitation treatment, which was to be evalu-
ated with pad test and questionnaire method.



TABLE 1. Contlife questionnaire score comparison before and after treatment by Wilcoxon test

Contlife X -before x after
before and n treatment SD treatment Sb P
after treatment

Daily activities 46 12,63 4,99 11,00 4,68 p<0,01
Physical activities 46 8,65 3,65 7,26 3,49 p<0,01
Personality 46 8,13 2,82 7,45 2,58 p<0,01
Emotional 46 13,26 5,9 11,03 5,47 p<0,01
consequences

Sexual life 46 2,84 2,26 2,76 2,04 0,20
Quality of life 46 2,15 1,13 1,86 0,83 p<0,02
Total score 46 47,65 15,12 42,28 13,73 p<0,01

N — number, X - average score , SD — standard deviation, p — significance level

TABLE 2. Pad test in grams compared before and after the treatment by Wilcoxon test

PWvg n X SD p
Before treatment 46 5,24 4,01
After treatment 46 3,565 3,13 p<0,01

N — number, X - average score, SD — standard deviation, p — significance level

TABLE 3. Correlation between PF muscles strength — (uV) and UI (g)

PW (g) n r
Maximum values of muscle strength 46 -0,32

N — Number, r — Spearman correlation coefficient, p — significance level , PW — One Hour Pad Test

TABLE 4. PF muscles functionality status monitored by surface EMG in incontinent patients compared by Wilcoxon test

(paired)
SI Comparison of the strength of PF N T 7 X X SD SD
muscles before and after treatment before | after before after P

Maximum values of muscle strength 46 70 45 31.28 39,02 15.31 1721 | p<0,01
PF-performance v(uV)

Duration of maximum voluntary contraction 46 | 975 | 2,40 2,84 3,76 2,17 3,07 p<0,01
Repeating of maximum contractions 46 | 495 | 3,88 6,63 8,47 2,79 2,04 | p<0,01
Fast repeated maximum contractions 46 | 20,5 | 4,25 6,02 7,93 2,81 2,35 p<0,01
Minimum values of MS

PF v(nV) 46 | 337 | 2,03 2,10 2,81 1,43 2,39 p<0,04
Average values of MS

PF v(uV) 46 | 154 | 4,1 13,93 | 16,83 9,18 9,11 p<0,02

N — number, T — score, Z — score, X — average score, SD — standard deviation, p — significance level MS — muscle strength,
PF — PF, SI — incontinent patients

TABLE 5. PF muscles functionality status monitored by surface EMG in patients without Ul compared by Wilcoxon test

(paired)
WI comparison of PF MS before and after N T 7 - - SD SD
treatment X before Xafter | pefore | after P
Maximal values of PF MS 19 | 310 | 237 | 2968 3826 | 14,13 | 15,11 | p<0,01
PF-performance v(uV)
Duration of _maX|maI voluntary PF mus- 19 13 | 227 3,65 478 3,63 511 | p<0,02
cles contraction PF-endurance v (s)
Repetition of PF muscles contractions 19 8 1,4 8,5 9,15 2,52 1,70 1,61
Fast repeated maximal contraction 19 | 16,5 | 1,12 8,25 8,52 1,86 1,74 0,26
Minimal values of PF MS 19 | 63 | 1,28 2,04 2,86 1,72 | 247 | 019
PF v(uV)
Average values of PF MS
PF v(iV) 19 41 2,17 12,50 16,66 7,44 8,58 p<0,02

N — number, T — score, Z-score, X - average score , SD — standard deviation, p — significance level MS — muscle strength,
PF — PF, WI — without incontinence
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TABLE 6. Average values of m.rectus abdominis activation in pV, before and after the treatment in incontinent
and continent patients

Average values of mus-

cles strength in (V) of - x Sl x WI SD SI SD WI N SI N WwiI p
RA-m.rectus abdominis

Before treatment 5,63 6,03 3,67 4,18 46 20 0,70
after treatment 5,73 7,48 4,32 5,29 46 20 0,17

n — number, X — average score , SD — standard deviation, p — significance level PF — PF, SI — incontinent patients, WI — without

incontinence

H2: We have assumed significant differences
between the groups of incontinent and continent
patients in the functional status of PF and the
objectivisation has been carried out by EMG bio-
feedback according to PERFECT scheme.

H3: We have assumed that in incontinent
women a statistically significant higher activation
of m.rectus abdominis before and after the treat-
ment will be recorded than in continent women.

RESEARCH RESULTS

The obtained data from patients have been
processed statistically with the aid of the statisti-
cal software package STATISTICA using the
following methods: unpaired t-test, Wilcoxon
test (paired)-non-parametric comparison of two
variables, Correlation (Spearman’s correlation
coefficient) is the measurement of mutual relation
of two or several variables. The research results
are given in the sequence identical with formulat-
ed hypotheses.

After the physiotherapeutic treatment comple-
tion a significant urine leakage decrease was expe-
rienced in situations such as daily activities, physi-
cal activities, personal wellbeing, emotional conse-
guences, quality of life, as well as in total score in
the given questionnaire; in sexual life the im-
provement was not significant. The stay in spa
resort meant a significant change in the patients’
life and family stereotypes and that is why we as-
sume the sexual life quality issue has not yet been
completely relevant at that time.

We have compared the incontinence symp-
toms evaluated with pad test in grams before and
after the treatment. After completion of physio-
therapeutic treatment a statistically significant
decrease in urine leakage followed in grams on
the significance level of p <0,01.

The amount of leaked urine in grams has
been correlated with maximum PF muscles
strength in micro volts (uV). The obtained nega-
tive value of Spearman correlation coefficient
r=-0,32 means that the statistical significance in
relation between PF muscles strength and Ul has
been confirmed — e.g. the weaker the PF mus-

cles, the higher the Ul symptoms and vice versa.
H1 we have accepted.

URINE INCONTINENT PATIENTS

In all monitored parameters statistically sig-
nificant differences after the completion of treat-
ment were confirmed. The maximum strength of
muscles, the length of duration of maximal con-
traction, number of maximal contractions and
number of fast contractions were increased. The
value of minimal activation points out to the abil-
ity of PF muscles relaxation. The values of mini-
mal activation were statistically significantly in-
creased, which however was not necessary. It
points out to the incontinent patients” effort to
increase the strength of PF muscles and their low-
er ability to relax the PF muscles.

PATIENTS WITHOUT URINARY
INCONTINENCE

Statistically significant difference in PF maxi-
mal muscle strength, as well as in the duration
length of voluntary contraction has been confirmed.
The minimal activation of PF muscles assessed
their ability to relax. Contrary to the group of pa-
tients with incontinence, the patients without incon-
tinence maintained a better ability to relax PF mus-
cles. Statistically significant differences in the in-
creased number of repeated maximal contractions,
as well as in the increased number of fast contrac-
tions have not been confirmed. The increase of
maximal muscle strength (MS) and duration length
of voluntary contractions have been obtained by
applying the training exercises (gymnastics) to PF
muscles; the increase in number of maximal and
fast contractions remained unchanged however, but
their number was also optimal before the treatment.

MUTUAL COMPARISON OF INCONTINENT
AND CONTINENT PATIENTS

The continent patients had a statistically sig-
nificantly higher number of repetitions of maxi-
mal and fast contractions without an objective
muscle fatigue before the commencement of the
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treatment compared to the incontinent patients. In
other monitored parameters no statistically signif-
icant differences have been confirmed. The same
assessment we have conducted in both groups
after the treatment. In the monitored parameters
no significant differences have been confirmed.

Comparison of the activation of m.rectus
abdominis while carrying out PF muscle con-
traction before and after the treatment.

The objective of the training was also achieve
the maximal relaxation of m. rectus abdominis
during maximal contraction of PF muscle.

Before commencing the treatment no statisti-
cally significant differences in the activation of
m.rectus abdominis during exercise performance
between incontinent and continent patients were
confirmed. After the treatment also no statistically
significant differences in the ability to relax the
mentioned muscle were confirmed. Higher mean
values were recorded in the group of continent
patients. It suggests the assumption that the incon-
tinent women put more effort to carry out the
exercises more precisely.

H 3 we cannot accept.

DISCUSSION

It has been known that patients at the begin-
ning of treatment are not able to perform separat-
ed (isolated) contraction of PF muscles. After the
biofeedback treatment they were able to better
understand this kind of technique and their self-
control in training has been improved [4].

In our research we have tried to alleviate of
Ul symptoms and to improve PF functionality
status by means of Biofeedback Method. Also the
patients have been individually instructed and
trained how to properly conduct these exercises
with the reduction of the activity of m.rectus ab-
dominis during the contraction of PF-muscles.
This kind of exercises is recommended for the
risk groups within the framework of Ul-pre-
vention in risk groups such as our control group of
continent women after hysterectomy.

DISCUSSION REGARDING
THE REHABILITATION TREATMENT

Our expectation was a significant decline
of Ul symptoms in patients with stress inconti-
nency. After the completion of the complex phys-
iotherapeutic treatment we have evaluated the
results by the pad test and the questionnaire.

We have compared urine incontinency symp-
toms evaluated by pad test in grams before and
after the treatment. After completion of the spa
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treatment there was statistically significant symp-
toms retreat of urine leakage in grams evident.

Also significantly reduced urine leakage in
such situation as daily activities, physical activi-
ties, the effect of the reduced urine leakage on the
personality of the patients, on their personal feel-
ings, their quality of life in the overall score of the
given questionnaire has been confirmed. The im-
provement in sexual life cannot be assessed as
significant, however. The stay in the spa rehabili-
tation centre meant a significant change for the
patients with regard to their life and family stereo-
types and that is why we have assumed that the
improvement of the quality of their sexual life has
not been fully relevant yet. We do believe that the
training of PF muscles with biofeedback and ex-
ercises for strengthening of PF muscles in good
cooperation of patients with personnel have sig-
nificantly contributed to urine incontinence symp-
tom retreat.

We have correlated the amount of urine
leaked in grams with the maximal muscles
strength of PF in micro volts (uV).The obtained
negative value of Spearman’s correlation coe-
fficient r=-0,32 which means that the statistical
significance of the relation between PF muscles
strength and incontinency has been confirmed i.e.
the weaker the PF muscles, the stronger the Ul
symptoms , and vica versa.

These findings confirm the Hypothesis 1 and
are also in conformity with the research results
publicized in foreign literature [8, 21].

The strength of muscles of PF has been
evaluated and the comparison of individual
parameters according to PERFECT scheme
has been carried out.

When comparing incontinent and continent
women groups before and after the treatment fol-
lowing findings were obtained: women without
incontinence achieved a higher number of repeti-
tions of maximal and fast contractions without
muscle fatigue occurrence as against incontinent
patients. These findings illustrate the fact that
there are differences between these groups with
regard to greater endurance of PF muscles in con-
tinent women than in incontinent women.

In incontinent patients the strength of PF
muscles has been significantly increased after the
therapy. The values of minimal activation have
been statistically significantly increased, which
however was not needed. It shows the effort of the
incontinent patients to concentrate on the increas-
ing PF muscles strength and lowering the ability
to relax these muscles. We assume that a longer



period of time would be required to train PF mus-
cles relaxation. Also increased was the length of
duration of maximal contraction and the number
of fast contractions. We believe that the training
of PF muscles with biofeedback and exercises to
strengthen these muscles exerted strong effect on
the improvement of the functional status of PF
and on the PF muscles strength increase. Similar
findings were reported by other authors [2, 9, 7,
15, 16, 22].

Patients without Ul: In monitored items sta-
tistically significant difference after the comple-
tion of the physiotherapeutic treatment has been
confirmed, with the exception of minimal value of
PF muscles strength, which was not desired, how-
ever. Contrary to the group of urine incontinent
patients, the patients without Ul retained a better
ability to relax PF muscles. A statistically signifi-
cant difference in the increase in humber of repeated
maximal contractions and also in number of fast
contractions has not been confirmed, but their num-
ber was also optimal before the treatment. Maximal
muscles strength increase and duration length of
voluntary contractions have been achieved due to the
effect of the PF muscles training.

An important finding is that some patients
without incontinence can have weakend PF
muscles. It can be asumed that in these patients
there is a higher risk of developing Ul. For this
reason it seems to be advisable to carry out
excercises for strengthening PF muscles as a
prevention to develop UL.

PF muscle training using biofeedback method
and exercises for strengthening PF muscles
contributed to muscle strength increase, which is
achieved by muscle inneravtion changes, higher
excitation frequency and by engaging new motor
units into contraction. These changes occur during
the first weeks of training. Muscle strength can thus
be increased up to 100% [17]. Also hypertrophy is
developing, this process, however, is much slower.

We have compared the activation of
m.rectus abdominis during carrying out PF
muscle contraction before and after the treat-
ment between the two groups.

No significant differences in the assessment
of mean values of m.rectus abdominis before and
after the treatment have been recorded. Higher
mean values were recorded in the group of conti-
nent patients. It underlines the effort of inconti-
nent women to carry out the exercises more pre-
cisely. We assume that lowering the activation of
m.rectus abdominis during training would require
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a longer period of time than the length of the ad-
ministered training during the treatment.

Pelvic floor muscle exercises and concurrent
abdominal muscle relaxation was examined by
Neumann P.Gill [14]. His results indicate, that it
is not possible to contract PF muscles effectively,
while maintaining relaxation of the deep ab-
dominal muscles. Our observation was similar
though we have assumed that it could be attempt-
ed by further training.

CONCLUSION

PF- muscles activity measurement is a devel-
oping method that is dynamically changing after
making use of available new technologies.

1. From the diagnostic point of view: the
most important contribution of this research is the
possibility of objectivation of PF muscles contrac-
tions. It makes possible the evaluation of maxi-
mum and average contraction — monitoring the
length of maximal contraction, number of repeat-
ed maximal and fast contractions, ability to relax
PF muscles. Activation of m.rectus abdominis
during training can be objectives too, eventually
in further undesired muscle groups.

2. From the therapeutic point of view: current
check of biofeedback treatment result enhances pa-
tient’s motivation and induces a more favorable men-
tal status especially in long-lasting training.

3. During the biofeedback method training
the patient has optimal condition to perform the
exercises in a correct way. The patient shall effec-
tively learn to carry out isolated contractions of
PF- muscles, excluding unwanted contractions of
associated muscle groups if possible.

The problems with the Ul in women regardless
of age, present today current problems. A complex
rehabilitation treatment can be used in case of light
forms of Ul, and also within the framework of its
prevention and in case of worsening its clinical
picture. The rehabilitation treatment results can be
considered as prognostically favorable providing
responsible and complex approach is used in treat-
ment of the given disease.

RECOMMENDATION FOR FURTHER
RESEARCH

Comparison of maximal strength of PF mus-
cles — evaluated by EMG biofeedback with dyna-
mometry and with maximal urethral closing pres-
sure, and correlation with ultrasound investigation
of symmetric contraction of the monitored mus-
cles. Comparison of the given parameter with



further women risk groups (heavy smokers, obesi-
ty, heavy vaginal delivery).

10.

11.

12.

13.
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