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Pelvic floor muscle contraction during detrusor overactivity in the 
urodynamic study.

 
 
 
 



 

 

 



 

 

 

    

 



 

 



 



 



 

    



 



 



 



 



 

  

 



 



 



 

 

 



 



 



 



 

 



 



 

 



 



 

 

Comparison of intravaginal neuromuscular electrical stimulation and transcutaneous 

tibial nerve stimulation in the treatment of lower urinary tract symptoms in women 

with multiple sclerosis. 

Adelia Correia Lucio, Carlos Arturo Levi D'Ancona, Maria Carolina Ramos Perissinotto, 

Linda McLean, Benito Pereira Damasceno, Maria Helena Baena de Moraes Lopes. 

 
 
 
 



 

 The aim of this study was to evaluate the impact of intravaginal 

neuromuscular electrical stimulation (NMES) and transcutaneous tibial nerve stimulation 

(TTNS) in the treatment of lower urinary tract symptoms (LUTS) and Quality of Life 

(QoL) in women with multiple sclerosis (MS) and to compare the efficacy of these two 

approaches.  Thirty women with MS and LUTS were randomly allocated to one 

of the three groups and received treatment for 12 weeks: Group I: pelvic floor muscle 

training (PFMT) with electromyographic (EMG) biofeedback and sham NMES (GI, n=10), 

Group II: PFMT with EMG biofeedback and intravaginal NMES (GII, n=10), Group III: 

PFMT with EMG biofeedback and TTNS (GIII, n=10). Assessments, performed before and 

after the treatment, included: 24	hour Pad test, 3 day bladder diary, pelvic floor muscle 

(PFM) function (strength and muscle tone), urodynamic studies and questionnaires 

including OAB	V8, ICIQ	SF and Qualiveen.  After the treatment, all groups 

showed reductions in pad weight, urgency and urge urinary incontinence episodes, 

improvement in all domains of the PFM assessment and lower scores on OAB	V8 and 



 

ICIQ	SF questionnaires. GII was significantly improved compared to GI and GIII in terms 

of PFM tone, flexibility and ability to relax their PFMs  and in OAB	V8 assessment. 

 The results suggest that PFMT alone or in combination with intravaginal 

NMES or TTNS is effective in the treatment of LUTS in MS patients, with the combination 

of PFMT and NMES offering some advantage in the reduction of muscle tone and 

symptoms of overactive bladder. 

  

In Multiple Sclerosis (MS), lower urinary tract symptoms (LUTS) are highly 

prevalent, affecting 50% to 90% of patients throughout the course of the disease1. LUTS 

are not life threatening, and for this reason, are often overlooked by health professionals. 

LUTS are, however, responsible for a significant negative impact on the Quality of Life 

(QoL) of affected patients2,3 and may affect social participation and occupation3. 

Pelvic floor muscle training (PFMT) is a conservative treatment that has been 

reported to be effective for LUTS in patients with MS, improving symptoms and 

suppressing detrusor overactivity1,4. 

Neuromuscular electrical stimulation (NMES) is another conservative treatment that 

may assist with the management of LUTS. It is most commonly applied intravaginally, 

stimulating the pelvic floor muscles (PFMs) directly, and is often applied in combination 

with PFMT1,5,6. 

An alternative to intravaginal NMES treatment, is the transcutaneous or 

percutaneous stimulation of the tibial nerve, which has demonstrated effectiveness in the 

treatment of overactive bladder7,8. However, trials that have investigated the effectiveness 

of tibial nerve stimulation in the treatment of LUTS in the MS population have lacked 

control groups9,10 and therefore their results must be interpreted with caution.  



 

Both NMES and transcutaneous tibial nerve stimulation (TTNS) may be beneficial 

in the treatment of LUTS in patients with MS. However, no study has investigated the 

relative benefits of NMES as compared to TTNS in the management of urgency and urge	

urinary incontinence in women with MS. The aim of this study was to evaluate the impact 

of intravaginal NMES and TTNS in the treatment of LUTS and QoL in women with MS.  

A prospective randomized controlled trial (RCT) study design was used for this 

pilot study. The study was approved by the Institutional Ethical Committee (protocol 

number 1151/2009) and all subjects provided written consent prior to participation 

(APÊNDICE 1). All study procedures were carried out at the Neurourology Clinic of 

Universidade Estadual de Campinas (UNICAMP), Campinas, Brazil.    

Women who were 18 years of age or older and who had a definitive diagnosis of 

relapsing	remitting MS11 but who had been stable (i.e. no change in physical or emotional 

symptoms) over the previous 4 months, were invited to participate. All participants had an 

Expanded Disability Status Scale (EDSS)12 score less than 6.5, had adequate cognitive 

capacity to complete the assessment and treatment protocol, reported LUTS (a score of nine 

or more on the overactive bladder questionnaire (OAB	 V8)13 and were able to contract 

their PFMs. Volunteers were permitted to participate if they were taking medications for 

the treatment of their LUTS as long as they had been taking this medication for at least 

three months prior to participation and that the dosage did not change over the duration of 

their participation. Potential participants were excluded if they were pregnant, had 

undergone previous gynaecologic surgery, had undergone a caesarean section or vaginal 

delivery within the previous 6 months, had pelvic organ prolapse greater than stage I on 

POP	Q examination performed by a physiotherapist, had a urinary tract infection confirmed 



 

by laboratory tests or were in perimenopause or menopause based on self	report. If, during 

study participation, participants reported any worsening in their MS initial symptoms they 

were re	evaluated by the neurologist using the EDSS and their EDSS score increased by 

more than 0.5 relative to their initial score, they were withdrawn from the study.  

All assessments were performed both before and after the treatment protocol by a 

trained physiotherapist, except for the urodynamic study which was performed by a nurse. 

Both physiotherapist and nurse were blinded to participant group assignment.   

 During the first meeting, written informed consent was obtained by the study 

physiotherapist. Patients were instructed by the same physiotherapist on how to perform a 

24	hour pad test14 (Apêndice 2) and the 3 day bladder diary at home and were asked to 

complete both assessments within the next week. The 24	hour pad test14 was used to 

quantify the amount of leakage experienced over a representative 24 hour period and the 3 

day bladder diary registered the time and volume of fluid intake, times of diurnal and 

nocturnal micturition, times of urgency, urinary incontinence, hesitancy and incomplete 

bladder voiding episodes.  

At the next visit, a PFM assessment was performed by the study physiotherapist and 

urodynamic studies were performed by the study nurse. Participants then completed three 

questionnaires.   

PFM function was evaluated according to the PERFECT scheme. Described by 

Laycock and Jerwood15, recorded variables included power (P), endurance (E), repetitions 

(R), and number of Fast contractions with Every Contraction Timed (ECT). PFM tone, the 

flexibility of the vaginal opening and the ability to relax the PFMs after contraction were 

evaluated using digital palpation as described by Gentilcore	Saulnier et. al16.  



 

Urodynamic studies were performed following the International Continence Society 

recommendations for urodynamic evaluation17, with an infusion rate of 30 ml/minute (room 

temperature). Recorded variables included maximum cystometric capacity, bladder 

compliance, maximum amplitude of detrusor activity, maximum flow rate (Qmax), bladder 

pressure at maximum flow rate (Pdet Qmax) and post void residual volume, measured 

through catheterization18. 

The three questionnaires that were completed included the Overactive Bladder 

Questionnaire (OAB	V8)13 (Anexo 3), the International Consultation on Incontinence 

Questionnaire – Short Form (ICIQ	SF)19 (ANEXO 4), and the Qualiveen3 (ANEXO 5).  

The OAB	V8 is a self	report questionnaire that aims to rate how bothered patients 

are with four overactive bladder symptoms: urinary frequency, urgency, nocturia and urge	

incontinence.  Each item is scored on a 6	point Likert scale from 0 (not at all) to 5 (a very 

great deal)13.  

The ICIQ	SF is comprised of 3 questions that assess daytime frequency and severity 

of urine loss. The final score is the result of the total sum of the two subscale scores, and 

ranges from 0 to 21. The higher the score, the greater the impact of LUTS on QoL19.  

The Qualiveen is divided into two major sections – Specific Impact of Urinary 

Problems on Quality of Life (SIUP) and General Quality of Life (GQoL). The SIUP part 

has 30 questions, each question is rated on a 5	point Likert scale from 0 (no impact) to 4 

(great negative impact). The GQoL part has nine questions that use a 5	point Likert scale, 

with values ranging from 	2 to +2 meaning very badly to very well,  respectively3. 

All questionnaires used in this study were translated into and validated for the 

Portuguese language3,13,19. The assistance of the physiotherapist was allowed in case of 

doubts.    



 

Assessments, described above were performed before and after intervention by a 

physiotherapist unaware of participant's group assignment. The interventions, described 

below, were performed by a second physiotherapist and lasted for a period of 12 weeks, 

with participants attending 30 minute treatment sessions twice per week.  

After the initial assessment, all patients were randomly allocated to one of three 

groups according to a computer generated randomization scheme. Group I: PFMT using 

electromyography (EMG) biofeedback and sham sacral NMES (GI), Group II: PFMT with 

EMG biofeedback and intravaginal NMES (GII), and Group III: PFMT with EMG 

biofeedback and TTNS (GIII). Patients were blinded to group assignment as they were 

unaware of which group was the placebo group until the end of the study. 

On the first day of treatment, all participants received education about the anatomy 

of  the PFMs, about how the bladder works, about what causes LUTS, and about the role of 

PFMT and EMG biofeedback on inducing bladder relaxation (APÊNDICE 3). 

GI (control group) patients received sham NMES treatment, by placing a pair of 

surface electrodes over the sacrum and inducing a current with a pulse width of 50 µs  

administered at a frequency of 2Hz (Dualpex 961, Brazil), and a stimulation time of 2s with 

60s rest between stimuli for a period of 30 minutes. Such an application is not known to 

result in any physiological effect6.  

After the sham electrical stimulation, the participants were instructed on how to 

perform a proper PFM contraction without co	contraction of the hip or gluteal musculature. 

They performed 30 slow maximal effort PFM contractions followed by 3 minutes of fast 

maximal effort PFM contractions in the supine position. EMG biofeedback, using a vaginal 

probe (Miotec, Brazil), was used to assist participants.  



 

GII patients underwent intravaginal NMES. A vaginal stimulating probe (Quark, 

Brazil) was used to deliver electrical pulses of width 200 µs to the vaginal wall at the level 

of the levator ani at a frequency of 10 Hz for 30 minutes (Dualpex 961, Brazil), at the 

participant’s maximum tolerated intensity20. Following the electrical stimulation protocol, 

PFMT with the assistance of EMG biofeedback was performed as described above for GI.  

Group III patients underwent TTNS. A pair of self	adhesive electrodes was used for 

stimulation. One electrode was applied below the left medial malleolus and the other was 

located 5 cm cephalad to the distal electrode and delivered pulses of width of 200 µs at a 

frequency of 10 Hz for 30 minutes (Dualpex 961, Brazil), the stimulation amplitude was 

reduced to a level just below the somatic sensory threshold9. Following the electrical 

stimulation protocol, PFMT with the assistance of EMG biofeedback was performed as 

described above for GI and GII.   

All participants were instructed to repeat 30 slow PFM contractions and 30 fast 

PFM contractions as instructed during the intervention, three times daily at home without 

the assistance of biofeedback. The exercises were reviewed weekly. 

Compliance was monitored by recording the patient’s attendance at the two weekly 

treatment sessions during the twelve week period. Compliance to the home exercise 

program was not recorded. 

Only data acquired from those patients who completed the study 

were analyzed. The statistical analysis was performed using SPSS software. Due to the lack 

of normal distribution of the variables (Shapiro	wilk test), a Kruskal	Wallis test was 

employed to compare baseline measures among the three groups. A Wilcoxon test was used 

to compare outcomes before and after the intervention in each group. Kruskal	Wallis was 

used after the treatment at all groups combined to see if there was a treatment effect, if so 



 

Mann	Whitney U Tests were used to determine group differences. A p	value of 0.05 was 

considered significant for all tests. 

Between June 2011 and June 2012, 113 women fulfilled the inclusion criteria, 30 

(26,5%) enrolled in the study and 25 (22,1%) completed the study. Non	participation was 

the result of inability to attend the treatment twice a week (n=52, 46%), lack of interest in 

participating (n=17, 15%), and unwillingness to undergo the assessment procedures (n=14, 

12,3%). Of these 30 patients enrolled in the study, one was withdrawn as she was unwilling 

to perform the treatment (3,3%; GIII), two patients were withdrawn because they were not 

able to attend the treatment twice a week (6,6%; GI and GII) and two were withdrawn 

because they had a relapse of MS (6,6%; GI and GII). The CONSORT flowchart with  

reasons for withdrawal are described in Figure 1. 

 

No statistical difference between groups was found in the demographic data (Table I). 



 

 – Median and range values for demographic data. The p	values indicate no group 
differences in the initial assessment variables (Kruskall Wallis test). GI 	 Pelvic floor 
muscle training and sham NMES, GII – Pelvic floor muscle training and intravaginal 
NMES, GIII – Pelvic floor muscle training and TTNS. 

 

   

 
 

After the intervention, all groups demonstrated significant differences in pad weight 

on the 24 hour pad test (GI, p=0.01; GII, p=0.01; GIII, p=0.01), but differences in these 

reductions were not statistically significant between groups (p=0.16).  

The median frequency of storage and voiding symptoms assessed by bladder diary, 

before and after intervention, are shown in Table II. All groups showed a reduction in the 

number of urgency (GI, p=0.01; GII, p=0.01; GIII, p=0.00) and urge urinary incontinence 

(GI, p=0.01; GII, p=0.01; GIII, p=0.01) episodes after the intervention. GII and GIII 

showed reductions in the number of hesitancy (GII, p=0.04; GIII, p=0.01), incomplete 

empting episodes (GII, p=0.02; GIII, p=0.03) and nocturia (GII, p=0.04; GIII, p=0.02) but 

there was no statistical difference in improvement between the groups. All participants 

complaining about nocturnal enuresis at the beginning of the trial still had this complaint at 

the end of the trial (i.e. 1 patient in GI, 2 in GII and 2 in GIII). 



 

 – Median and range values recorded on the 3	day bladder diary before and 

after treatment. P	values indicate that there was no difference between groups after the 

treatment. GI – Pelvic floor muscle training and placebo NMES, GII – Pelvic floor muscle  

 

 

 The PERFECT scheme evaluation revealed that all groups improved after the 

treatment, the median and range before and after intervention are shown in Table III. 



 

 – Median and range values recorded on the PERFECT scheme evaluation before 
and after treatment. P	values indicate that there was no difference between groups after the 
treatment. GI – Pelvic floor muscle training and placebo NMES, GII – Pelvic floor muscle 
training and intravaginal NMES, GIII – Pelvic floor muscle training and TTNS. 
* Statistically significant difference after the treatment. 

 

Table IV reveals the median and range values of PFM palpation scores before and 

after the intervention. PFM tone and flexibility of the vaginal opening was lower after the 

intervention only for GII (p=0.01, p=0.02, respectively). The ability to relax the PFM after 

contraction was greater after the intervention for GII (p=0.01) and GIII (p=0.02) but not for 

GI. GII improved more than GI and GIII in PFM tone, flexibility of the vaginal opening 

and ability to relax the PFM after a maximal contraction. 

2	4



 

 Median and range values of pelvic floor muscle tone, flexibility of vaginal 
opening and ability to relax pelvic floor muscles after a contraction. The p	values indicate 
that there was difference between groups after the treatment in terms of pelvic floor muscle 
tone, flexibility of vaginal opening and ability to relax pelvic floor muscles after a 
contraction. GI – Pelvic floor muscle training and placebo NMES, GII – Pelvic floor 
muscle training and intravaginal NMES, GIII – Pelvic floor muscle training and TTNS.  

 

 

The urodynamic study results, before and after the intervention, are described in 

Table V. After the treatment, Qmax was increased in GII (p=0.01) and GIII (p=0.01); Pdet 

Qmax decreased in GIII (p=0.01), post void residual volume decreased in GII (p=0.01) and  

in GIII (p=0.02) and maximum cystometric capacity increased in GIII (p=0.02). There were 

no statistical differences between groups on any of these variables.   

 



 

 – Median and range values of urodynamic study before and after intervention. 
Max. Cyst. Cap. – Maximum cystometric capacity, Det. Overact. Ampl. – Detrusor 
overactivity amplitude, Qmax – maximum flow rate, Pdet Qmax – bladder pressure at 
maximum flow rate, Post void res. – post void residual volume. P	values reflect that there 
were no differences between the groups. GI – Pelvic floor muscle training with placebo 
NMES GII – Pelvic floor muscle training and intravaginal NMES, GIII – Pelvic floor 
muscle training and TTNS.  

 
 

 

After the treatment, all groups showed a reduction in OAB	V8 scores (GI, p<0.01; 

GII, p=0.01; GIII, p=0.01). GII improved more than GI (p<0.01) and GIII (p<0.01). In 

addition, all groups decreased in terms of their ICIQ	SF scores (GI, p=0.02; GII, p=0.02; 

GIII, p=0.01), but this reduction was not different between groups. On the Qualiveen 

questionnaire, GII showed improvement in the SIUP domain scores (p=0.01) and this 

improvement was found to be significantly different between GII and GIII (p=0.01). In the 

General QoL domain of the same questionnaire there were no differences between groups.  

 



 

Compliance based on attendance at the clinic sessions revealed no difference (p = 

0.66) between groups (Median and range: GI, 22 (15	24); GII, 21.5 (18	24); GIII, 21(16	

24)).  

The prevalence of LUTS in MS patients is known to be high and conservative 

treatment involving exercise and electrotherapy modalities is an important component of 

symptom management in this population. In this study, PFMT with our without NMES or 

TTNS resulted in improvements in signs and symptoms of urgency and urge urinary 

incontinence in women with MS. A combination of PFMT and intravaginal NMES was 

found to be more effective in decreasing PFM tone and in contributing to flexibility and 

PFM relaxation after a maximal PFM contraction than PFMT alone or in combination with 

TTNS, and this finding also corresponded with a reduction in symptoms of OAB. No 

differences were found between PFMT alone and PFMT in combination with TTNS.    

In the current study we found that the patients who received intravaginal NMES in 

combination with PFMT were better able to relax their PFMs after a contraction than the 

patients who received PFMT alone or in combination with TTNS. These findings may 

contrast McClurg et al. (2006) who showed that tonic PFM activation measured through 

EMG was reduced in women with MS after treatment using intravaginal NMES.  The 

difference in findings between the two studies might be related to different physiological 

phenomena. Tonic activation reflects the level of electrical activity in the PFMs where no 

explicit challenge to continence exists and is dependent on posture and position (Capson et. 

al, 2010), whereas one’s ability to relax after a contraction may be influenced by different 

neurophysiological reflexes No other studies involving the assessment of PFM tone or 

flexibility on MS patients were found, in the literature for comparison.   



 

Whether or not PFMT induces changes in urodynamic findings is controversial in 

literature. Some studies report no effect of PFMT alone or in combination with intravaginal 

NMES (Lucio et al., 2010; DeRider et al., 1999) and other studies have reported increases 

in Qmax and reduced post void residual volume after PFMT combined with intravaginal 

NMES (MCClurg et al., 2008) and after 12 weeks of treatment with percutaneous tibial 

nerve stimulation (Kabay et al., 2009). These latter results corroborate the findings of this 

study where increases in Qmax and reductions in post void residual volume were found in 

patients who performed PFMT in combination with intravaginal NMES or TTNS.     

Although a lack of correlation between PFM function and urodynamic data has been 

observed (De Ridder et al., 1998), it was suggested that the presence of PFM hypertonia is 

indicative of sphincter dissynergia (De Ridder et al., 1998), which is responsible for 

empting dysfunction as indicated by a low Qmax and high post	void residual volume. The 

improvements in urodynamic study results seen in our study may have been influenced by 

the reduction of PFM tone and improved ability to relax the PFMs, as these muscle changes 

would allow the bladder to empty with less resistance, which would, in turn, increase Qmax 

and reduce post void residual volume.      

Patients who participated in this study reported to be less bothered by LUTS after 

treatment as measured by OAB	V8 questionnaire, where all groups showed significant 

reductions in their symptom scores. Similar improvements were detected by the ICIQ	SF 

questionnaire (Tamanini et al., 2005). In previous studies, MS patients who underwent  

PFMT (Lucio et al., 2011) showed significant reductions in OAB	V8 and ICIQ	SF scores, 

and MS patients who underwent treatment with PTNS demonstrated improvements in 

symptoms reported on the OAB	V8 (Kabay et al., 2009).   



 

In the current study, the number of patients who fulfilled the inclusion criteria was 

113, but only 30 agreed to participate.  Fifty	two patients reported that they would not 

participate because attending treatment sessions twice a week was not possible, and further, 

two participants withdrew from the study because of an inability to attend the bi	weekly 

treatment sessions.  Such low recruitment numbers suggests that alternative means of 

delivering treatment need to be considered – such as home	based treatments with remote 

monitoring. Patients with MS often suffer symptoms such as fatigue and depression as well 

as physical disabilities (Hemmett et al., 2004), which may make traveling to attend 

treatments impractical. Developing treatment programs that do not require patients to make 

on	site visits might improve participation rates in physical therapy programs aimed at 

improving LUTS, which clearly offer some benefit. 

The small resultant sample size meant that the data were not normally distributed 

and therefore non	parametric statistical analyses were required.  In addition, an “intention 

to treat” analysis was not performed. Further, because there were several outcomes assessed 

in this study, it is possible that some findings were spurious as p	values were not adjusted 

to account for multiple comparisons. Despite these limitations, the study results suggest 

that a larger clinical trial is warranted, but that the design should accommodate the realities 

of life with MS such that treatment should be delivered at home. In a future trial, the 

outcomes tested should be limited to those in the current study that showed significant 

differences, particularly pad tests, bladder diaries, PFM function and self	report 

questionnaires. . 

Despite the small sample size, the study has strength in the fact that it was a 

prospective RCT with appropriate blinding. This study reinforces that PFMT alone or in 

combination with intravaginal NMES or PTNS is effective in the treatment of LUTS and 



 

urine leakage. PFMT combined with intravaginal NMES appears to be a better treatment 

option than PFMT alone or PFMT in combination with PTNS in the management of PFM 

relaxation.  

The findings of the present study suggest that PFMT alone or in combination with 

intravaginal NMES or TTNS contributes to the improvement of LUTS in women with MS 

by reducing urgency and urge	urinary incontinence episodes as well as leakage volumes 

measured using a 24 hour pad test. Such improvements are reflected in patient	oriented 

outcomes such as the OAB	V8 and ICIQ	SF questionnaires. Compared to TTNS and 

PFMT alone, intravaginal NMES showed better results in terms of improvements in PFM 

tone, flexibility of the vaginal opening and ability to relax after a contraction. No additional 

benefit was found to be added by TTNS when compared to PFMT alone. 
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 The aim of this study was to investigate if detrusor overactivity (DO) can be 

influenced by a PFM contraction in multiple sclerosis (MS) and overactive bladder (OAB) 

volunteers and compare urodynamic findings between the two groups. 

  Thirty women with MS and twenty six women with OAB responded the OAB	

V8 questionnaire and performed urodynamic study with electromyography of pelvic floor 

muscles (PFM) to confirm the presence of a 15	seconds PFM contraction during a DO, 

when present. Variables were: OAB	V8 questionnaire, maximum  cystometric capacity, 

volume at first DO, maximum DO amplitude and percentage of DO pressure reduction. 

All participants had a reduction in DO pressure when PFM contraction was 

requested. MS group showed significant higher DO amplitude than OAB group (p=0.02). 

OAB group had their DO pressure reduced in a greater extent when compared to MS group 

(p=0.01).  The results suggest that PFM contraction is able to reduce DO 

pressure in neurogenic and non	neurogenic population.  

 Detrusor overactivity (DO) is defined as an urodynamic observation characterized 

by involuntary detrusor contraction during the filling phase of the urodynamic study. It can 



 

be classified as neurogenic DO, when the cause is due to a neurologic condition, or 

idiopathic DO, when there is no defined cause1. 

  Pelvic floor muscle training (PFMT), developed by Kegel 19482 and primarily used 

for stress urinary incontinence treatment, has been reported to be effective in the treatment 

of lower urinary tract symptoms (LUTS) in multiple sclerosis (MS) and overactive bladder 

(OAB) population, improving symptoms as urgency, urge	urinary incontinence, daytime 

frequency and nocturia3,4,5. The mechanism underling the improvement of these symptoms 

is believed to be promoted by pelvic floor muscle (PFM) contractions that increase tonic 

urethral pressure suppressing the micturition reflex and, consequently, leading to the 

decline of DO pressure6. This phenomenon was demonstrated in a study evolving subjects 

with neurological dysfunctions, other than MS, where the reduction of DO pressure and no 

urinary incontinence was observed, during the urodynamic study, when PFM contractions 

was required, whereas, urinary incontinence happened when PFM contraction were not 

performed6.  

 The pathological feature of MS is focal demyelination in sporadic plaques 

throughout the brain and spinal cord7. These damages reduce the parasympathetic inhibition 

that normally allows the bladder to fill, and then unmasks the primitive spinal bladder 

voiding reflexes8. For this reason, MS patients present more intense involuntary detrusor 

contraction than patients with OAB9. 

    As the reduction of DO pressure induced by PFM contraction has never been tested 

in MS and OAB population and DO is known to be more intense in MS than in OAB 

people the aim of our study was to investigate if DO pressure is reduced during a PFM 

contraction in both groups and compare urodynamic findings between the two groups. 



 

Women with MS and OAB symptoms previously scheduled at the Urodynamic 

Office of Hospital de Clinicas of Universidade Estadual de Campinas – UNICAMP who 

were 18 years of age or older, reporting LUTS (a score of eight or more on the overactive 

bladder questionnaire (OAB	 V8)10, who were able to contract their PFMs (as assessed 

using manual digital palpation performed by the principal investigator) were invited to 

participate. Volunteers with MS had a definitive diagnosis of relapsing	remitting MS11 but 

had been stable over the previous 4 months, (i.e. no change in physical or emotional 

symptoms) and presented a Kurtzke’s expanded disability status scale (EDSS)12 score less 

than 6.5. Women were excluded if they were pregnant, had undergone previous 

gynaecologic surgery, caesarean section or vaginal delivery within the previous 6 months, 

had pelvic organ prolapse greater than stage I on POP	Q examination performed by a 

physiotherapist. Participants were permitted to participate if they were taking medications 

for the treatment of their LUTS as long as they had been taking this medication for at least 

three months prior to participation. 

The study was approved by the Institutional Ethical Committee (protocol number 

1151/2009) and written consent was provided by all subjects prior to participation. The 

urodynamic evaluation was performed at the urodynamic laboratory of the Universidade 

Estadual de Campinas (UNICAMP), Campinas, Brazil. 

 All assessments were performed before and during the urodynamic study by the 

same physiotherapist, the urodynamic study was performed by a nurse. On arrival and after 

providing informed consent, the participants were asked to complete the OAB	V8 



 

Questionnaire. This is a self	applied questionnaire designed to rate how bothered patients 

are regarding four overactive bladder symptoms: urinary frequency, urgency, nocturia and 

urge	incontinence. Patients responded to eight questions on a 6	point Likert scale ranging 

from 0 (not at all) to 5 (a very great deal), with a total possible score of 40. Subjects were 

considered to have a likely overactive bladder if their total score was higher than 810.  

Next, the participant was asked to void, to undress from the waist down and to lie 

on the plinth. The physiotherapist instructed the participant on how to properly contract her 

PFM, a correct contraction was confirmed by visualizing an indrawing of the perineum and 

through the absence of abdominal bracing or contractions of the hip musculature. The 

participant was instrumented, by the nurse, for the urodynamic study with a double lumen 

catheter, for vesical pressure measurement and saline infusion, and rectal balloon catheter, 

to measure abdominal pressure. After that, the physiotherapist positioned two bipolar self 

adhesive electrodes at the 3 o’clock and 9 o’clock positions around the anus and 

electromyography (EMG) amplifiers were coupled to these electrodes. 

 The disposable self adhesive electrodes consisted of two Ag	AgCl electrodes 

surrounded by polyethylene foam with hypoallergenic medical adhesive with a solid 

conductive gel adhered to the electrode surface. The distance between the poles was 20 

mm.  

Urodynamic studies were performed following the International Continence Society 

recommendations for urodynamic evaluation13. With the patient in the standing position, 

the bladder was filled at an infusion rate of 30 ml/minute (room temperature). Recorded 

variables for this study included maximum cystometric capacity, volume at first DO, 

maximum DO amplitude, percentage of DO pressure reduction during a PFM contraction. 

Low pressures waves (amplitude smaller than 5 cm H2O) were not considered as DO1. 



 

 EMG was performed during the urodynamic studies to confirm the presence of PFM 

contraction during DO. All EMG channels were coupled to Miotec (Porto Alegre, Brasil) 

EMG amplifiers (bandwidth 25Hz to 500 Hz). EMG data was sampled at 2000Hz and 

stored on a personal computer simultaneously with the urodynamic data according to 

Mahajan et al., 200614.  

 Before starting the urodynamic study the participant was asked to perform a PFM 

contraction to make sure that the EMG system was registering appropriately. The data 

collection was completed in one session and lasted around 120 minutes.  

 If DO was presented, during the urodynamic study, the infusion was stopped and the 

participant was asked to perform a sustained PFM contraction at a maximum of 15 seconds 

followed by PFM relaxation (Figure 1). The minimum DO pressure achieved during this 

muscle contraction was registered to determine the percentage of DO pressure reduction 

during the task. If DO returned to the basal level but happened again, another PFM 

contraction was required and so on until the patient achieve the maximum cystometric 

capacity. The EMG data were coded dichotomously as the presence or absence of PFM 

contraction. 



 

 

 The statistical analysis was performed using SPSS software. Due to the lack of 

normal distribution of the variables (Shapiro	Wilk test), a Mann Whitney test was 

employed to compare demographic, urodynamic and OAB	V8 outcomes between the two 

groups. The raw EMG data was visually inspected and coded dichotomously as the 

presence or absence of a PFM contraction during the presence of DO. A p	value of 0.05 

was considered significant for all tests. 

 

 Thirty MS women and twenty six OAB women agreed to participate in the study 

and eighteen MS participants and seventeen OAB participants presented DO during 



 

urodynamic study. Demographic data and OAB	V8 questionnaire results are shown in 

Table 1, the median EDSS was 3.6 (range 1	6.5) for MS participants. 

 – Median and range values of demographic data and OAB	V8 questionnaire. 

MS 	 Multiple sclerosis participants, OAB 	 overactive bladder symptoms patients. 

 
 
 

In all volunteers a reduction in DO pressure was observed at the same time a PFM 

contraction was requested. MS women presented higher maximum DO amplitude results 

when compared to OAB participants and this finding was statistically significant (p=0.02). 

During the 15 seconds of PFM contraction, OAB group had their DO pressure reduced in a 

greater extent when compared to MS group (p=0.01). More participants of OAB group 

were able to suppress their DO within 15 seconds of PFM contraction (p=0.04) then the MS 

group. These results are summed in Table 2. 

 

 



 

 	 Median and range values of urodynamic data, percentage of DO pressure 

reduction during a 15 seconds of PFM contraction and the number of patients that had their 

DO amplitude returned to the basal level during the required PFM contraction. MS 	 

Multiple sclerosis participants, OAB 	 overactive bladder symptoms patients, MCC 	 

Maximum cystometric capacity, DO 	 Detrusor overactivity, PFM 	 Pelvic floor muscle, 

sec 	 seconds. 
 

 
 

PFM training is known to be an effective treatment for LUTS reducing daytime frequency, 

urgency and urge urinary incontinence and improving Quality of Life4,11, the mechanism 

underlying this improvement, observed in previous studies, was supposed to be promoted 

by a PFM contraction during urgency episodes that allowed MS patients to manage their 

DO pressures and consequently postpone voiding, as previously reported to happen in other 

population6. Our study corroborates with this previous findings that PFM contraction can 

influence DO pressure waves by reducing their intensity in neurogenic and non	neurogenic 

population. 

 It is known that MS population present higher DO amplitude than OAB people  and 

our study supports this previous finding9, so it would be obvious to affirm that MS people 

 



 

would complain more about LUTS than OAB people but, in our study, both groups showed 

no differences in symptoms as measured by OAB	V8 questionnaire. This probably 

happened because MS population is affected by other more severe disabilities caused by the 

disease as movement disorders, depressive mood and fatigue16 and don't account for the 

symptoms as much.      

 The involuntary contraction of striated external sphincter when the bladder is full, is 

part of the normal micturition control and helps to activate the parasympathetic pathways of 

the bladder suppressing the urge to void17. The voluntary contraction of PFMs activates the 

frontal cortex, responsible for the conscious control of bladder functions18, what helps 

reduce detrusor pressure, when the bladder is full, and to manage urgency and urge	

incontinence symptoms by activating the "voluntary urinary inhibition reflex" described by 

Shafik in 19996,19. 

 In the present study the OAB group showed better results in terms of reduction of 

DO pressure and returning of their DO pressure to the baseline during a PFM contraction 

when compared to the MS group, we assumed some reasons that can, probably, had 

influenced this finding. First, the lesions in the cervical spinal cord occurs in 80% of MS 

patients and the pyramidal tract is the most common affected area7, so the "voluntary 

urinary inhibition reflex" can be damaged due to these injuries to the spinal cord that can 

interfere in the inputs switched between superior brain structures and urinary system. 

Second, as voluntary urinary inhibition reflex is dependent of a PFM contraction, the 

results in MS group were, probably, influenced by the fact that PFM are impaired in this 

population20 and they are not able to produce an effective muscle contraction to activate 

this reflex in a suitable way. 



 

 One limitation of our study is that our patients were not compared to other group 

presenting DO but performing no PFM contraction, where we could compare if there was 

differences in the time that DO started decreasing and how long takes a DO to completely 

return to baseline pressure. Despite this, we could observe that all DO pressure waves 

started decreasing at the exact time the PFM contraction was required and we believe that 

this is an indicative that PFM contraction plays an important role in the management of 

LUTS.     

 This study reinforces the influence of voluntary urinary inhibition reflex19 in the 

reduction of DO pressure in MS and OAB patients, as all participants showed reduction on 

their DO pressure during a PFM contraction.  

 

 Pelvic floor muscle contraction decreased detrusor overactivity pressure in multiple 

sclerosis and overactive bladder people. Multiple sclerosis participants showed higher 

detrusor overactivity amplitude when compared to overactive bladder volunteers but no 

differences in symptoms, measured by OAB	V8 questionnaire, were found between the two 

groups.  
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The aim of the present study was to evaluate the impact of a rehabilitation 

program to treat lower urinary tract symptoms (LUTS) on sexual dysfunction (SD) of 

women with multiple sclerosis (MS). Thirty MS women were randomly 

allocated to one of the three groups and received treatment for 12 weeks: Group I: pelvic 

floor muscle training (PFMT) with electromyographic (EMG) biofeedback and sham 

NMES (GI, n=10), Group II: PFMT with EMG biofeedback and intravaginal NMES (GII, 

n=10), Group III: PFMT with EMG biofeedback and TTNS (GIII, n=10). Assessments, 

performed before and after the treatment, included: PFM functioning using Perfect scheme, 

PFM tone, flexibility of the vaginal opening and ability to relax the PFMs and the 

questionnaire to assess sexual function Female sexual function index (FSFI).  After 

the treatment, all groups showed improvements in all domains of the PERFECT scheme. 

PFM tone and flexibility of the vaginal opening was lower after the intervention only for 

GII. GII improved more than GIII in PFM tone, flexibility of the vaginal opening and 

ability to relax the PFM after a maximal contraction. All groups improved in arousal, 

lubrification, satisfaction and total score domains FSFI questionnaire.  This 

study indicates that a PFMT alone or in combination with intravaginal NMES or TTNS 

contributes to the improvement of SD. 

 



 

 

Sexual dysfunction (SD) in women with multiple sclerosis (MS) is common, 

affecting around 40 to 80% of these patients throughout the course of the disease. The 

causes are a result of organic and psychological factors that are characterized as primary, 

when damages to the nervous system, due to MS, directly affect the sexual response or 

sensation causing symptoms as altered libido, changes in genital sensation and decreased 

vaginal lubrication and orgasm; secondary, when physical changes as fatigue muscle 

weakness, spasticity, etc. indirectly effect sexual response; and tertiary when psychological 

or cultural influences can interfere with sexual function [1,2]. SD, in these patients, is 

responsible for a very negative impact on quality of life of affected patients [3] making 

treatment managements necessary.  

Pelvic floor muscles (PFM) are known to have an important role in sexual function 

being responsible for the involuntary rhythmic contractions during orgasm and vaginal 

sensation during intercourse. It is also known that a weak PFM leads to a decrease in 

orgasm and arousal function [4]. With this in mind it is assumed that an adequate PFM 

functioning is necessary for a plenty sexual life and some studies observed that a program 

of PFM training to treat stress urinary incontinence demonstrated to be effective in the 

treatment of SD in these patients [5,6], but no study has investigated the results of a PFMs 

rehabilitation in SD of women with MS.  

The aim of this study was to evaluate the impact of a rehabilitation program for 

lower urinary tract symptoms on SD of women with MS, based on a validated 

questionnaire for SD [7]. The results of this treatment on lower urinary tract symptoms is 

described in another study. 



 

 

This is a pilot study with a prospective randomized controlled trial design and it was 

carried out at the Neurourology Clinic of Universidade Estadual de Campinas 

(UNICAMP), Campinas, Brazil. The study was approved by the Institutional Ethical 

Committee (protocol number 1151/2009) and written consent was provided by all subjects 

prior to participation.   

Women with 18 years of age or older and who had a definitive diagnosis of 

relapsing	remitting MS [8] but who had been stable (i.e. no change in physical or emotional 

symptoms) over the previous 4 months, were invited to participate. All participants had a 

Kurtzke’s expanded disability status scale (EDSS) [9] score less than 6.5, were being in a 

sexual relationship, were sexual active for at least 4 weeks, had adequate cognitive capacity 

to complete the assessment and treatment protocol and were able to contract their PFM 

(assessed by the principal investigator). Potential participants were excluded if they were 

pregnant, had undergone previous gynaecologic surgery, had undergone a caesarean section 

or vaginal delivery within the previous 6 months, had pelvic organ prolapse greater than 

stage I on POP	Q examination performed by a physiotherapist, had a urinary tract infection 

confirmed by laboratory tests or were in perimenopause or menopause based on self	report. 

If, during study participation, participants reported any worsening of double or blurred 

vision, increased muscle weakness or fatigue or deterioration of coordination, they were re	

evaluated by the neurologist using the EDSS. If their EDSS score increased by more than 

0.5 relative to their initial score, they were withdrawn from the study.  

All assessments were performed both before and after the treatment protocol by a 

trained physiotherapist blinded to participant's group assignment. After the written 



 

informed consent was obtained, a PFM assessment was performed by the study 

physiotherapist and included Perfect scheme [10], PFM tone, flexibility of the vaginal 

opening and ability to relax the PFMs [11], and participants were invited to complete the 

Female sexual function index (FSFI) questionnaire [7].   

PFM function was evaluated through intravaginal digital examination according to 

the PERFECT scheme. Described by Laycock and Jerwood (2001) [10], this evaluation 

included the registration of  PFM maximum voluntary contractile strength (P) scored from 

0 (no contraction) to 5 (contraction against strong resistance) according to modified Oxford 

grading system; static endurance (E) measured as the time (in seconds) that a maximal 

voluntary contraction can be held before strength palpably declines; dynamic endurance (R) 

recorded as the number of times that a moderate contraction can be repeated before the 

contraction strength palpably declines and number of Fast contractions (F).  

PFM tone, the flexibility of the vaginal opening and the ability to relax the PFMs 

after contraction were evaluated as previously described by Gentilcore	Saulnier et. al 

(2010) [11], and these evaluations were performed as follows: 

 To measure PFM tone, a slow stretch was applied at each of three vaginal positions 

(4, 6, and 8 o’clock) with one index finger inserted to the proximal interphalangeal 

joint into the distal vagina. The evaluation was scored on a 7	point scale from –3 

(very hypotonic) to 0 (normotonic) to +3 (very hypertonic), an average score from 

the three sites was obtained.   

 To measure the flexibility of the vaginal opening, the index and, if possible, the 

middle finger were inserted into the distal vagina to the proximal interphalangeal 

joint and abducted in the 3 and 9 o’clock plane. Flexibility was scored using a scale 



 

from 0 (less than one finger insertion) to 4 (two finger insertion with fingers 

abducted 2 cm).  

 The ability to relax the PFMs after a maximal contraction was evaluated by 

measuring how closely these muscles returned to their pre	contraction position 

using the index finger and, if possible, the middle finger, inserted into the vagina to 

the proximal interphalangeal joints. Relaxation was scored on a 5	point scale from 0 

(when pelvic floor muscles fully returned to their resting position after a maximal 

contraction) to 4 (when pelvic floor muscles remained fully contracted after a 

maximal contraction).  

The sexual function of patients was evaluated by the FSFI questionnaire [7], which 

contains 19 self	report questions and categorizes sexual dysfunction in 6 domains as 

follows: desire, arousal, lubrication, orgasm, satisfaction and pain. Individual domain 

scores are obtained by adding the scores of the individual items that comprise the domain 

and multiplying the sum by the domain factor. The full	scale score is obtained by adding 

the six domains scores. The minimum domain score is 0 and the maximum 6.0, the full 

scale score ranges from 2.0 to 36.0, the maximum de score the better is the result. Subjects 

were considered to have a likely diagnosis of SD when the total score of FSFI questionnaire 

was 26.5 [12].   

 

The questionnaire used in this study was translated into and validated for the 

Portuguese language [13] and was filled out by the patients during the assessment visits. 

The assistance of the physiotherapist was allowed in case of doubts.    



 

After the initial assessment, all patients were randomly allocated to one of three 

groups according to a computer generated randomization scheme. Group I performed 

physiotherapist	guided PFMT using electromyography (EMG) biofeedback and sham 

sacral NMES (GI), Group II performed the same therapist guided PFMT with EMG 

biofeedback and intravaginal NMES (GII), and Group III performed physiotherapist guided 

PFMT with EMG biofeedback and transcutaneous tibial nerve stimulation (TTNS) (GIII). 

The patients were blinded to group assignment as they were unaware of which group was 

the placebo group until the end of the study. 

On the first day of treatment, all participants were educated about the anatomy of  

the PFMs and how they can contribute to the sexual function. The interventions were 

performed by a physiotherapist and lasted for a period of 12 weeks, with participants 

attending 30 minutes of treatment sessions twice per week.  

GI (control group) patients received sham NMES treatment, by placing a pair of 

surface electrodes over the sacrum and inducing a current with a pulse width of 50ms 

administered at a frequency of 2Hz (Dualpex 961, Brazil), and a stimulation time of 2s with 

60s rest between stimuli for a period of 30 minutes. Such an application is not known to 

result in any physiological effect [14].  

After the sham electrical stimulation, the participants were instructed on how to 

perform a proper PFM contraction without co	contraction of the hip or gluteal musculature. 

They performed 30 slow maximal effort PFM contractions followed by 3 minutes of fast 

maximal effort PFM contractions in the supine position. Participants were encouraged to 

completely relax their PFMs between contractions. EMG biofeedback, using a vaginal 

probe (Miotec, Brazil), was used to assist participants and to provide motivation.  



 

GII patients underwent intravaginal NMES. A vaginal stimulating probe (Quark, 

Brazil) was used to deliver electrical pulses of width 200 µs to the vaginal wall at the level 

of the levator ani at a frequency of 10 Hz for 30 minutes (Dualpex 961, Brazil), at the 

participant’s maximum tolerated intensity The stimulation was delivered; during each 

treatment session the stimulation intensity was increased as the patient acclimatized to the 

stimulus [15]. Following the electrical stimulation protocol, PFMT performed with the 

assistance of EMG biofeedback was performed as described above for GI.  

Group III patients underwent TTNS. A pair of self	adhesive electrodes was used for 

stimulation. One electrode was applied below the left medial malleolus and the other was 

located 5 cm cephalad to the distal electrode and delivered pulses of width of 200 µs at a 

frequency of 10 Hz for 30 minutes (Dualpex 961, Brazil). After the appropriate electrode 

site was confirmed (by the presence of great toe plantar flexion) [16,17], the stimulation 

amplitude was reduced to a level just below the somatic sensory threshold [18]. Following 

the electrical stimulation protocol, PFMT with the assistance of EMG biofeedback was 

performed as described above for GI and GII.   

All participants were instructed to repeat 30 slow PFM contractions and 30 fast 

PFM contractions as instructed during the intervention, three times daily at home without 

the assistance of biofeedback and were advised to practice the exercises in different 

positions such as in sitting, in standing where applicable, and, in particular, when urgency 

was present. The exercises were reviewed weekly. 

Compliance was monitored by recording the patient’s attendance at the two weekly 

treatment sessions during the twelve week period.  

 The statistical analysis was performed using SPSS software. Variables were 

not normally distributed (Shapiro	wilk test), so a Kruskal	Wallis test was employed to 



 

compare baseline measures among the three groups. To compare outcomes before and after 

the intervention in each group A Wilcoxon test was used. Kruskal	Wallis test followed by 

Mann	Whitney U Tests were used to determine group differences when the overall 

treatment effect was statistically significant. A p	value of 0.05 was considered significant 

for all tests. 

Between June 2011 and June 2012, 113 women fulfilled the inclusion criteria for 

the PFM rehabilitation for LUTS. 30 women enrolled in the study and 25 completed the 

treatment, out of which 5 were not sexually active (2 in GI, 1 in GI and 2 in GIII) so the 

results of the 20 patients were included in this study (GI = 6, GII = 7, GIII = 7).  

No statistical difference between groups was found in the demographic data (Table 

I). 

 – Median and range values for demographic data. The p	values indicate no group 
differences in the initial assessments using Kruskall Wallis test. GI 	 Pelvic floor muscle 
training and sham NMES, GII – Pelvic floor muscle training and intravaginal NMES, GIII 
– Pelvic floor muscle training and TTNS. 

 

   

 

 

The PERFECT scheme evaluation revealed that all groups improved after the 

treatment. The median and range before and after intervention are shown in Table II.  



 

 – Median and range values of the PERFECT scheme evaluation before and after 
treatment. P	values indicate that there was no difference between groups after the treatment. GI 
– Pelvic floor muscle training and placebo NMES, GII – Pelvic floor muscle training and 
intravaginal NMES, GIII – Pelvic floor muscle training and TTNS. 

 

Table III shows the median and range values of PFM palpation scores before and 

after the intervention. PFM tone and flexibility of the vaginal opening was lower after the 

intervention only for GII (p=0.01, p=0.02, respectively). The ability to relax the PFM after 

contraction was greater after the intervention for GII (p=0.01) and GIII (p=0.02) but not for 

GI. GII improved more than GIII in PFM tone, flexibility of the vaginal opening and ability 

to relax the PFM after a maximal contraction.  



 

 Median and range values of pelvic floor muscle tone, flexibility of vaginal 
opening and ability to relax pelvic floor muscles after a contraction. The p	values indicate 
that there was difference between groups after the treatment in terms of pelvic floor muscle 
tone, flexibility of vaginal opening and ability to relax pelvic floor muscles after a 
contraction. GI – Pelvic floor muscle training and placebo NMES, GII – Pelvic floor 
muscle training and intravaginal NMES, GIII – Pelvic floor muscle training and TTNS.  
 

 

The median and range values of FSFI questionnaire are described in table IV. 

Results show that GI improved in arousal, lubrification, satisfaction and total score of the  

of the questionnaire, GII improved in all FSFI variables and GIII patients also had their 

sexual function improved except for the pain domain. GII improved more than GIII in 

terms of pain measured by the FSFI tool.  



 

 
 – Median and range values of the female sexual function index 	 FSFI 

questionnaire, before and after treatment. The p	values indicate that there was difference 
between groups after the treatment only for pain domain of the questionnaire. GI – Pelvic 
floor muscle training and placebo NMES, GII – Pelvic floor muscle training and 
intravaginal NMES, GIII – Pelvic floor muscle training and TTNS. 
 

  
 

PFMT is believed to improve SD, by improving PFM function, despite social and 

psychological factors that are also a cause for this condition. Non	neurologically affected 

women of previous studies underwent PFMT as a lower urinary tract symptoms treatment 

and their sexual response improved as an unexpected result [5,6]. Following these 

encouraging results coupled with the fact that 60% of MS women with lower urinary tract 

symptoms suffer from SD [19] and that these women present their PFM impaired when 

compared to non	neurological women [20], our study aimed at investigating if muscles 

changes, due to PFM rehabilitation for lower urinary tract symptoms, can influence the 

sexual life of women with MS.  



 

Our findings suggested that a better sexual function, measured by the FSFI, might 

be related to a better PFM functioning, measured by PERFECT scheme and PFM palpation. 

We observed that PFMT with or without the assistance of electrostimulation produces 

changes in arousal, vaginal lubrification, satisfaction and leads to a better sexual life in a 

whole as measured by the total score of the questionnaire, demonstrating that a PFM 

rehabilitation for urinary disorders can bring changes to the sexual life of the MS treated 

patient, what is not assessed in great part of the cases.  

It is know that PFMT is responsible for the improvement of sexual life [5,6]. The 

reasons underlying this relationship is probably because PFMT leads to several changes in 

the morphology of PFMs as increased cross	sectional diameter, that can probably improve 

the women's vaginal friction sensation during intercourse and the vaginal grip felt by her 

partner [4], improvement of neuromuscular function by increasing the number of activated 

motor neurons and circulation to the genital organ [4] and improvement of the strength of 

PFM that is associated with a better muscle performance during orgasmic PFM rhythmic 

contractions [21] and, as PFMs control the anatomical position of clitoris when erectile 

[22], a better sexual stimulation.  

FSFI was designed to be a clinical trials assessment instrument that evaluates 

multiple aspects of women sexual function, the cutoff score proposed by Wiegel et al. [12] 

suggests that a FSFI total score of 26.5 should differentiate women with and without SD. In 

our study, although all groups were considered to have sexual problems before the 

treatment, according their initial score, and all groups showed improvements after the 

treatment, only GII reached the score considered to not have SD.      

The small resultant sample size was a limitation in our study and some results can 

be spurious because of that, furthermore we didn't assess cultural, psychological and social 



 

aspects that can influence SD, but the study results suggest a larger clinical trial since the 

results of the LUTS treatment brought several improvements in so many aspects of sexual 

function.   

This study reinforces that PFMT alone or in combination with intravaginal NMES 

or PTNS is effective in the treatment of SD in women with MS. PFMT combined with 

intravaginal NMES appears to be a better treatment option than PFMT alone or PFMT in 

combination with PTNS in the management of desire and pain domain of the questionnaire.  

This study indicates that a PFMT alone or in combination with intravaginal NMES 

or TTNS contributes to the improvement of SD showing improvements in arousal, vaginal 

lubrification, satisfaction and in the total score of the FSFI questionnaire. PFMT with 

intravaginal NMES showed improvement in desire and pain of the FSFI questionnaire, 

whilst GI and GIII, respectively, failed in improve these domains.   
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