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Treatment of Female Urinary Incontinence with EMG-Controlled
Biofeedback Home Training
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Abstract: The aim of the study was to evaluate the
efficacy of pelvic floor training with EMG-controlled
home biofeedback in the treatment of stress and mixed
incontinence in women. Subjects were recruited from the
urodynamic outpatient clinic and performed pelvic
muscle training with an EMG-controlled biofeedback
device for 20 minutes daily for 6 months. The number of
pads used per day, the number of incontinence and
urgency episodes, voiding frequency, maximum urethral
closure pressure, functional urethral length and pressure/
transmission ratio during stress were assessed before and
after treatment. Thirty-three patients (13 with stress and
20 with mixed incontinence) completed the study. There
was a significant decrease in the number of pads used per
day, the number of incontinence and urgency episodes,
and the voiding frequency. Twenty-eight patients (85%)
reported that they were cured or improved. Urodynamic
parameters did not change significantly. It was con-
cluded that home pelvic floor training with EMG-
controlled biofeedback is efficient in 85% of patients in
alleviating the symptoms of genuine stress and mixed
incontinence without causing side effects.

Keywords: Biofeedback; Conservative treatment; Urin-
ary incontinence

Introduction

It is widely accepted that pelvic floor training with
exercises, vaginal cones and electrical stimulation is an
efficient way to improve or cure urinary incontinence in

women [1–4]. The use of biofeedback in pelvic floor re-
education programs offers the possibility on the one
hand to control the correct contraction of the pelvic floor
muscles, and on the other to visualize the strength and
duration of any contraction. The aim of this study was to
evaluate the efficacy of EMG-controlled biofeedback in
the treatment of female urinary incontinence and to
evaluate whether certain parameters can predict treat-
ment outcome.

Patients and Methods

All patients who were diagnosed with either stress or
mixed incontinence in the Urogynecologic Outpatient
Clinic of the Department of Obstetrics and Gynecology
were offered the chance to participate in the study.
Exclusion criteria were genital prolapse below the
hymenal ring and inability to perform a levator ani
contraction.

Evaluation before treatment included urodynamic
testing (Dantec DU 5500 MK2, Dantec Co., Denmark)
with retrograde cystometry with 50 ml/min and urethral
pressure profilometry both at rest and during stress and
uroflowmetry. Pressure/transmission ratio during stress
was calculated using the formula PTR =Dp urethra/Dp
bladder6 100 [%] [5]. A cough stress test and perineal
ultrasound were performed. The diagnosis of stress
urinary incontinence was based on a positive history and
a positive stress test. The number of pads used per day,
the number of incontinence episodes, frequency of
micturition and the subjective severity of the incon-
tinence problem, using a four-point scale (4 = very
severe problem, 3 = major problem, 2 = minor problem,
1 = no problem) were assessed. Pelvic muscles strength
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wasevaluatedby palpation,gradingthecontractionsinto
0 = nil, 1 = weak,2 = mediumand3 = strong.Thesame
protocolwasrepeatedafter completionof the study.

Womenwerecarefully instructedto performa correct
pelvic musclecontractionby a speciallytrainedresident.
The initial instruction sessiontook about 30 minutes,
depending on the patient’s ability to contract. The
trainingprogramincludedshortandsustainedlevatorani
contractions with biofeedback control. Patients per-
formed two 10-minute training sessionsper day at
homefor 6 months.For biofeedbackanEMG-controlled
device with a vaginal electrode(MyostaebKT, Staeb
Medical, Eppstein,Germany)was used.The probehas
two ring electrodesthat record the electrical signals
producedby musclecontractions.Thesignalintensityis
visualizedona light scale.Thedevicewasdesignedonly
for biofeedback,not for electrical stimulation.Patients
presentedfor follow-up visits every 4 weeks.After 6
monthsthe initial examinationwasrepeated.

To assessvariables that might predict treatment
outcomewe evaluatedage, menopausalstatus,pelvic
musclestrengthandmaximumurethralclosurepressure.

Statistical evaluation was made using the program
SPSSfor WindowsVersion6.1.3(StatisticalPackagefor
theSocialSciences,SPSSCorp.)[6]. Wilcoxon’s signed
rank test and Student’st-test for paired sampleswere
used as appropriate. To study pretest variables for
treatment outcome we applied a Wilcoxon test for
severalunrelatedsamplesfor non-parametricdataandan
analysisof variancefor parametricdata.P50.05 was
definedassignificant.

Results

Of the 67 women to whom bifeedbacktreatmentwas
offered17 did not wish to participatein the study.Ten
patientshad had plans for genital surgeryunrelatedto
incontinence,and opted for a combinedprocedureto
simultaneouslytreat incontinenceon the sameoccasion.
Four womenwishedto try a courseof biofeedbackbut
lived far awayfrom thestudycenterandcould therefore
not attendfor regularcheck-ups.Threepatientsdid not
want to do physiotherapyat all and opted for surgery.
Fifty women were included in the study. Thirty-three
women completed the whole protocol, 6 patients
completedthe training program but refused the final
examination,and 11 womendroppedout. Thus results
arepresentedfor 33 patients.Reasonsfor droppingout
includedpregnancy(n = 2), moving awayfrom thearea
(n = 4), diagnosisof myosthenia(n = 1), hysterectomy
for fibromas with irregular bleeding (n = 1) and
insufficient motivation (n = 3). The 6 patients who
refusedto undergofinal examinationsstatedthat they
were improved (n = 6), but no objective data were
assessedfor them.

The meanageof the subjectswas 50.8 years(range
29–75). Twenty-one women (64%) were postmeno-
pausal,14 (42%) had had a hysterectomy,5 (15%) an
anteriorrepairand2 (5%) a colposuspension;25 (76%)

had had at leastone vaginal delivery. Thirteenwomen
were diagnosedwith genuinestressurinary continence,
and20 with mixed stress–urgeincontinence.

After 6 months of training the number of stress
incontinence episodes was reduced significantly
(P50.001,Wilcoxon signedrank test). Before therapy
14 women had weekly and 19 women daily stress
incontinence:after treatment8 womenreportedhaving
no incontinence episodes, 17 had symptoms only
weekly, and 8 complainedof daily incontinence.The
number of patients who had no urgency symptoms
increasedfrom 13 to 20 (P50.05,Wilcoxon signedrank
test).Therewereno significantchangesin patientswith
symptomsof motor urge incontinence(n = 5). One
woman developedde novo detrusor instability during
the treatment period. Voiding frequency during the
daytime decreasedsignificantly from 8.2, SD = 3.7
(range4–20) before treatmentto 6.8, SD = 3.2 (range
4–20) after treatment (P = 0.01, Student’s t-test).
Nocturia decreasedfrom 1.2, SD = 1.4 (range 0–5)
before treatment to 0.8, SD = 1.0 (range 0–3) after
treatment(P50.05,t-test).Subjectively6 women(18%)
reportedcure of any symptoms,7 (21%) were much
improved,15 (45%) moderatelyimproved,and5 (15%)
wereunchanged.

Levatorani musclestrengthimprovedsignificantlyas
evaluatedby palpation, from 1.7, SD = 0.6, before
treatmentto 2.4, SD = 0.6, after treatment(P50.001,
Wilcoxon signedrank test).

Thenumberof padsusedperdaydecreasedfrom 1.9,
SD = 1.9 (range 0–8) to 0.7, SD = 1.1 (range 0–4)
(P= 0.001, t-test). After the completionof training 18
patients (55%) did not use any pads, comparedto 7
(21%)beforetreatment.No differencein outcomecould
be detected between patients with genuine stress
incontinenceandthosewith mixed incontinence.

Urodynamictestingbeforeandaftertreatmentshowed
no significant changesin maximum urethral closure
pressure and functional urethral length. Pressure/
transmissionratio increasedfrom 68%, SD = 16.3 to
78%,SD = 32.2,but thesechangeswerenot significant.

Noneof the pretestparametersevaluatedshowedany
significantinfluenceon treatmentoutcome.

Discussion

This study showsthat home pelvic floor training with
EMG-controlled biofeedbackis efficient in alleviating
thesymptomsof genuinestressandmixed incontinence.

Pelvic muscletraining is widely acceptedas being a
successfulway to cure or to improve urinary incon-
tinencein women[1,2]. Kegel, in 1948,wasthe first to
describethe efficacy of levator ani muscle training to
cure stressurinary incontinence[7]. Improvementrates
of up to 80% havebeenreported[8,9]. EMG-controlled
home biofeedback is a useful tool in conservative
incontinence treatment. It offers the possibility of
demonstratingthe contraction strength to the patient
and therebyimproving their motivation to keeptrying.
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Bo andco-authorsreportedthatup to 30%of womendo
not correctly perform a levator ani contraction when
verbal instruction only is provided [10]. Careful
instruction with palpation of the pelvic muscles is
thereforenecessaryto ensurecorrect useof the pelvic
floor muscles.In some studiesbiofeedbackhas been
shown to significantly increasethe successof Kegel
exercisetraining for stressurinary incontinence[9,11],
but other authors could not confirm this observation
[12,13]. Susset[14] reportedan 80% cure rate and an
additional improvementrate of 12% following a home
biofeedbackregimen. The determinationof the long-
term effect using a questionnaireshowed a higher
motivation for training afterwardsand better resultson
the biofeedbackgroup[11].

Compliance was acceptablein this study, with a
dropoutrateof 25% in spiteof a rathertime-consuming
treatmentscheduleof 20 minutesdaily. A 6-monthtime
framewaschosenbecauseanincreasein musclestrength
wasreportedstill to occurafterupto 20weeksof training
[15]. However,other authorshave describedcure and
improvementafter 4–12 weeks [16]. Further study is
neededto evaluatewhether a shorter training period
might leadto thesameresults.Interestinglythedropouts
occurredmainly in thefirst 3 monthsof thestudy,when
continuouscareby thesameproviderwasnot available.
In thisstudysignificantchangein urodynamicparameters
wasnot found. This is in agreementwith other authors
[8,17]. Meyer et al. showedexcellentsubjectiveresults
after conservativetreatmentwith electrostimulationand
biofeedback,while urodynamic parametersremained
unchanged [8]. In contrast, Elia [18] described a
significantincreasein maximumurethralclosurepressure
and in pressure/transmissionratio after 3 months of
pelvic muscletraining.

The fact that urodynamic parametersremain un-
changedmight be relatedto the possiblemechanismof
how pelvic muscle training works. As stated by
Kujansuu,pelvic muscle training leads to an increase
in levator ani muscle strength and possibility to a
coordinatedactivationof the levator ani musclebefore
the increaseof intra-abdominal pressureduring stress
[19]. This so-calledreflex contractioncan be demon-
stratedqualitatively with EMG recordings:however,to
our knowledgea quantitativechangehasnot yet been
demonstrated[20]. It could be concluded that the
improvementof musclestrengthandof coordinationof
muscleaction doesnot lead to a changein maximum
urethral closurepressureor functional urethral length.
Theremight be an effect on pressure/transmissionratio,
but the changesdid not reacha significantlevel in this
study.

One aim of this study was to find out whether
pretreatmentfactors could help to predict treatment
outcome,but none of the parametersanalyzedin this
study showedany significant relation to outcome.This
might have been influenced by the small number of
patients included. The severity of stressincontinence
symptomshasbeenshownby severalauthorsto havea
negative correlation to treatmentoutcome [16,18,21],

but Bo and co-authors [22] reported a positive
correlation. Wilson et al. demonstratedthat younger
women were more likely to improve, whereasBo and
co-authorsshowed in their study that older women
showedbetterresults[16,22].Pressure/transmissionratio
[18] and menopausalstatus [21,23] have also been
reportedto be relatedto treatmentoutcome.Susset,in
1995, found compliancewith treatmentto be the most
significantvariablepredictiveof a goodoutcome[24].

Conclusion

Home pelvic floor training with EMG-controlled
biofeedbackis efficient in 85%of patientsin alleviating
the symptomsof genuinestressandmixed incontinence
without causingsideeffects.
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EDITORIAL COMMENT: This is a nicely constructed
and implemented study evaluating the home treatment of
incontinent women with EMG biofeedback. It is a shame
that 34% (17of 50enrolled) of patientswereexcludedfrom
the final analysisbecauseof a significant dropout rate. In
this small group of patients (n = 33) there wasa significant
decreasein number of padsusedper day and the frequency
of incontinent episodes,as well as a decreasein voiding
frequency. This study actually reflects reality, as similar
dropout rates are experienced in the clinical setting.
Conservative,non-surgical therapy of female incontinence
requires patient motivation and determination in ‘keeping
with the program’ for optimum success.
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AssociatedWith Vault Prolapse

Cundiff GW,1 HarrisRL,1 CoatesK, 1 Low VHS, 2 BumpRC,1 Addison
WA1

1Departmentsof Obstetricsand Gynecology and 2Radiology, Duke
University Medical Center,Durham,NC 27710,USA
Am J ObstetGynecol1997;177:1345–1355

Womenwith pelvic organprolapsecomplicatedby constipation,chronic
pulmonarydiseaseor recreationalstraining may require repair using
other than native tissues. The proposed surgery provides the
interposition of a synthetic suspensorybridge betweenthe anterior
sacrumandtheprolapsedvagina.Anterior andposteriorstrapsof mesh
aresecuredto the sacralpromontoryseparately.Perinealdescentis an
anatomicfinding in anorectaldisorders,including constipation,fecal
incontinence,rectal pain and solitary rectal ulcer syndrome,rectocele
and enterocele.Excessiveperinealdescentmay elongatethe pudendal
nerve by 20%, and fecal incontinenceresulting from anal sphincter
weaknessmay result from pudendalnerve injury. Modification of the
sacral colpopexy to included support of the perineum may prevent
ongoingpudendalnervecompromiseand recurrentprolapse.Nineteen
of 97womenhavingsurgicalcorrectionof pelvic organprolapsehadthe
newapproach.Theoverlyingperitoneumwasnotdissectedunlessit was

necessaryto mobilize thebladder.Therectovaginalspacewasdissected
to the most superiorposteriorvaginal fasciaconnectedto the perineal
body. The anteriorand posteriorvaginal fasciaewere reapproximated
superiorlyif required.The posteriormeshwasattachedto the posterior
vaginal fascia,or to the perinealbody if the fasciawas attenuated.A
Halbanculdeplastywasperformedandthesuturesincorporatedthrough
the posterior mesh. The sacral sutures were brought through the
posteriormeshandtied,andthenbroughtthroughtheanteriormeshand
tied with lesstension.Pelvic organprolapsewas much improvedand
perinealdescentcorrected.Eight of 12 womenwith bowel complaints
hadresolution of their symptoms.

Comment:

The premiseof the more extensivesurgeryis that a damagedpelvic
diaphragmneedsa strongrepairto compensatefor damagedtissues,and
thatapurelyanatomicrepairmaynotbesufficientlystrongor durableto
be satisfactory.The study hassmall numbersand short follow-up, but
the techniqueis new andworthy of report.Furtherreportsin this area
would be welcome in order to observe long-term outcome with
objectivemeasures.A comparisonof standardtechniquewith posterior
repairversusthe newly describedproceduremay be the bestmeansof
assessingcomparativeoutcomes.
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