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Abstract: The aim of the study was to evaluate theomen [1-4]. The use of biofeedback in pelvic floor re-
efficacy of pelvic floor training with EMG-controlled education programs offers the possibility on the one
home biofeedback in the treatment of stress and mixbdnd to control the correct contraction of the pelvic floor
incontinence in women. Subjects were recruited from tleuscles, and on the other to visualize the strength and
urodynamic outpatient clinic and performed pelviduration of any contraction. The aim of this study was to
muscle training with an EMG-controlled biofeedbaclevaluate the efficacy of EMG-controlled biofeedback in
device for 20 minutes daily for 6 months. The number dhe treatment of female urinary incontinence and to
pads used per day, the number of incontinence aadaluate whether certain parameters can predict treat-
urgency episodes, voiding frequency, maximum urethralent outcome.

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. Thefeatients and Methods

was a significant decrease in the number of pads used per

day, the number of incontinence and urgency episod I patients who were diagnosed with either stress or

ixed incontinence in the Urogynecologic Outpatient
" did ot ch anificantly. It MElinic of the Department of Obstetrics and Gynecology
parameters old not change signiicantly. It wWas COlliera offered the chance to participate in the study.

cluded that home pelvic floor training with EMG- : T :
controlled biofeedback is efficient in 85% of patients iExﬂgﬁgn rir?gr;ltez;]aa mzrglitge?étaéeffgﬁpze |ekzg%v;' ;rr:ie

alleviating the symptoms of genuine stress and mix@%ntraction

incontinence without causing side effects. Evaluation before treatment included urodynamic
. . . .1 ..-testing (Dantec DU 5500 MK2, Dantec Co., Denmark)
ggymggo:]s{inilﬁézedback, Conservative treatment; Urln\'/vi'[h 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 PTRAG urethraA,
bladder x 100 [%)] [5]. A cough stress test and perineal
ultrasound were performed. The diagnosis of stress
hurinary incontinence was based on a positive history and

It is widely accepted that pelvic floor training wit g
exercises, vaginal cones and electrical stimulation is gPCSItive stress test. The number of pads used per day,
e number of incontinence episodes, frequency of

efficient way to Improve or cure urinary incontinence Imicturition and the subjective severity of the incon-
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wasevaluateddy palpation,gradingthe contractionsnto
0 =nil, 1 = weak,2 = mediumand3 = strong.The same
protocolwasrepeatedafter completionof the study.

Womenwerecarefully instructedto performa correct
pelvic musclecontractionby a speciallytrainedresident.
The initial instruction sessiontook about 30 minutes,
dependingon the patient’s ability to contract. The
training programincludedshortandsustainedevatorani
contractions with biofeedback control. Patients per-
formed two 10-minute training sessionsper day at
homefor 6 months.For biofeedbackan EMG-controlled
device with a vaginal electrode(MyostaebKT, Staeb
Medical, Eppstein,Germany)was used.The probe has
two ring electrodesthat record the electrical signals
producedby musclecontractionsThe signalintensityis
visualizedon alight scale.The devicewasdesignecdnly
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, menopausaktatus, pelvic
musclestrengthand maximumurethralclosurepressure.

Statistical evaluation was made using the program
SPSSor WindowsVersion6.1.3(StatisticalPackagdor
the Social SciencesSPSSCorp.)[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
severalunrelatedsampledor non-parametricataandan
analysisof variancefor parametricdata. P<0.05 was
definedassignificant.

Results

Of the 67 womento whom bifeedbacktreatmentwas
offered 17 did not wish to participatein the study. Ten

patientshad had plansfor genital surgeryunrelatedto

incontinence,and opted for a combined procedureto

simultaneoushtreatincontinenceon the sameoccasion.
Four womenwishedto try a courseof biofeedbackbut

lived far awayfrom the studycenterandcould therefore
not attendfor regularcheck-upsThree patientsdid not

want to do physiotherapyat all and optedfor surgery.
Fifty women were included in the study. Thirty-three
women completed the whole protocol, 6 patients
completedthe training program but refusedthe final

examination,and 11 womendroppedout. Thus results
are presentedor 33 patients.Reasondor droppingout

includedpregnancy(n = 2), moving awayfrom the area
(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

assessetbr them.

The meanage of the subjectswas 50.8 years(range
29-75). Twenty-one women (64%) were postmeno-
pausal,14 (42%) had had a hysterectomy5 (15%) an
anteriorrepairand 2 (5%) a colposuspensior25 (76%)
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had had at leastone vaginal delivery. Thirteenwomen
were diagnosedvith genuinestressurinary continence,
and 20 with mixed stress—urgéncontinence.

After 6 months of training the number of stress
incontinence episodes was reduced significantly
(P<0.001, 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
increasedrom 13to 20 (P < 0.05,Wilcoxon signedrank
test). Therewereno significantchangesn patientswith
symptomsof motor urge incontinence(n = 5). One
woman developedde novo detrusorinstability 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 decreasedrom 1.2, SD = 1.4 (range 0-5)
before treatmentto 0.8, SD = 1.0 (range 0-3) after
treatmeni(P < 0.05,t-test).Subjectivelyé women(18%)
reportedcure of any symptoms,7 (21%) were much
improved, 15 (45%) moderatelyimproved,and5 (15%)
were unchanged.

Levatorani musclestrengthimprovedsignificantlyas
evaluatedby palpation, from 1.7, SD = 0.6, before
treatmentto 2.4, SD = 0.6, after treatment(P <0.001,
Wilcoxon signedrank test).

The numberof padsusedperday decreasedrom 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%) beforetreatmentNo differencein outcomecould
be detected between patients with genuine stress
incontinenceand thosewith mixed incontinence.

Urodynamictestingbeforeandaftertreatmenshowed
no significant changesin maximum urethral closure
pressure and functional urethral length. Pressure/
transmissionratio increasedfrom 68%, SD = 16.3 to
78%, SD = 32.2,but thesechangesvere not significant.

Noneof the pretestparametergvaluatedshowedany
significantinfluenceon treatmentoutcome.

Discussion

This study showsthat home pelvic floor training with
EMG-controlled biofeedbackis efficient in alleviating
the symptomsof genuinestressand mixed incontinence.
Pelvic muscletraining is widely acceptedas beinga
successfulway to cure or to improve urinary incon-
tinencein women[1,2]. Kegel,in 1948,wasthe first to
describethe efficacy of levator ani muscletraining to
cure stressurinary incontinence[7]. Improvementrates
of up to 80% havebeenreported[8,9]. EMG-controlled
home biofeedbackis a useful tool in conservative
incontinence treatment. It offers the possibility of
demonstratingthe contraction strengthto the patient
and therebyimproving their motivation to keeptrying.
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Bo andco-authorgeportedthatup to 30% of womendo
not correctly perform a levator ani contractionwhen
verbal instruction only is provided [10]. Careful
instruction with palpation of the pelvic musclesis
thereforenecessarto ensurecorrectuse of the pelvic
floor muscles.In some studies biofeedbackhas been
shown to significantly increasethe successof Kegel
exercisetraining for stressurinary incontinence[9,11],
but other authors could not confirm this observation
[12,13]. Sussef{14] reportedan 80% cure rate and an
additionalimprovementrate of 12% following a home
biofeedbackregimen. The determinationof the long-
term effect using a questionnaireshowed a higher
motivation for training afterwardsand betterresultson
the biofeedbaclkgroup[11].

Compliance was acceptablein this study, with a
dropoutrate of 25%in spite of a rathertime-consuming
treatmentscheduleof 20 minutesdaily. A 6-monthtime
framewaschoserbecaus@nincreasen 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 the sameresults.Interestinglythe dropouts
occurredmainly in the first 3 monthsof the study,when
continuouscareby the sameproviderwasnot available.
In this studysignificantchangen urodynamigoarameters
was not found. This is in agreemenivith other authors
[8,17]. Meyer et al. showedexcellentsubjectiveresults
after conservativeareatmentwith electrostimulatiorand
biofeedback, while urodynamic parametersremained
unchanged[8]. In contrast, Elia [18] described a
significantincreaseén maximumurethralclosurepressure
and in pressure/transmissioratio after 3 months of
pelvic muscletraining.

The fact that urodynamic parametersremain un-
changedmight be relatedto the possiblemechanisnof
how pelvic muscle training works. As stated by
Kujansuu, pelvic muscle training leadsto an increase
in levator ani muscle strength and possibility to a
coordinatedactivation of the levator ani musclebefore
the increaseof intra-abdominhk pressureduring stress
[19]. This so-calledreflex contractioncan be demon-
stratedqualitatively with EMG recordings:however,to
our knowledgea quantitativechangehas not yet been
demonstrated[20]. It could be concluded that the
improvementof musclestrengthand of coordinationof
muscle action doesnot lead to a changein maximum
urethral closure pressureor functional urethral length.
Theremight be an effect on pressure/transmissiaatio,
but the changedlid 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 significantrelation to outcome.This
might have been influenced by the small nhumber of
patientsincluded. The severity of stressincontinence
symptomshasbeenshownby severalauthorsto havea
negative correlation to treatmentoutcome [16,18,21],

9

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

Conclusion

Home pelvic floor training with EMG-controlled
biofeedbacks efficientin 85% of patientsin alleviating
the symptomsof genuinestressand mixed incontinence
without causingside effects.
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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% (17 of 50 enrolled) of patients were excludedfrom
the final analysisbecauseof a significant dropout rate. In
this small group of patients (n = 33) there was a significant
decreasan 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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Abdominal Sacral Colpoperineopexy: a New Approach for
Correction of Posterior Compartment Defectsand Perineal Descent
AssociatedWith Vault Prolapse

Cundiff GW,! HarrisRL,! Coate, * Low VHS, 2 BumpRC ! Addison
WA
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Womenwith pelvic organprolapsecomplicatedby constipationchronic
pulmonary diseaseor recreationalstraining may require repair using
other than native tissues. The proposed surgery provides the
interposition of a synthetic suspensorybridge betweenthe anterior
sacrumandthe prolapsedvagina.Anterior and posteriorstrapsof mesh
are securedo the sacralpromontoryseparatelyPerinealdescents 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
weaknesamay result from pudendalnerveinjury. Modification of the
sacral colpopexy to included support of the perineum may prevent
ongoingpudendalnerve compromiseand recurrentprolapse.Nineteen
of 97 womenhavingsurgicalcorrectionof pelvic organprolapsehadthe
newapproachTheoverlyingperitoneumwvasnot dissectedinlessit was

necessaryo mobilize the bladder.Therectovaginakpacewasdissected
to the most superiorposteriorvaginal fasciaconnectedo the perineal
body. The anterior and posteriorvaginal fasciaewere reapproximated
superiorlyif required.The posteriormeshwasattachedo the posterior
vaginal fascia, or to the perinealbody if the fasciawas attenuatedA
Halbanculdeplastywasperformedandthe suturesncorporated¢hrough
the posterior mesh. The sacral sutures were brought through the
posteriormeshandtied, andthenbroughtthroughthe anteriormeshand
tied with lesstension.Pelvic organ prolapsewas much improved and
perinealdescentcorrected.Eight of 12 womenwith bowel complaints
hadresoldion of their symptoms.

Comment:

The premiseof the more extensivesurgeryis that a damagedpelvic
diaphragmmeedsa strongrepairto compensatéor damagedissuesand
thata purelyanatomicrepairmay not be sufficiently strongor durableto

be satisfactory.The study has small numbersand short follow-up, but
the techniqueis new and worthy of report. Furtherreportsin this area
would be welcome in order to observe long-term outcome with

objectivemeasuresA comparisorof standardechniquewith posterior
repair versusthe newly describedproceduremay be the bestmeansof

assessingomparativeoutcomes.



