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Abstract

Objectives : The evaluation of efficacy and tolerability of flat
magnetic stimulation (FMS) for pelvic floor muscle (PFM)
training using the high-intensity focused electromagnetic
field (HIFEM) technology for female urinary incontinence

(UD.

Patients & Methods : 153 women, 60 with recurrent
(Group R) and 93 with De Novo Ul (Group D) were
assessed at enrolment (Ass 1), at the end of sessions
(Ass 2), and 6 weeks later (Ass 3) subjectively using
the Pad-Usage Questionnaire (PUQ), the International
Consultation on Incontinence Questionnaire-Short
Form (ICIQ-SF), and the Female Sexual Function Index
(FSFI), objectively using the International Continence
Society-Uniform Cough Stress Test (ICS-UCST), and
for satisfaction by the procedure outcomes. All patients
received 2 sessions of 28 minutes weekly for 6 weeks.
Procedure effectiveness was determined subjectively by
achieving >50% reductions on the PUQ and ICIQ-SF
questionnaires at Ass 3 concerning Ass 1 and objectively
by a negative ICS-UCST. The frequency and severity of
adverse events (AEs) were determined.

Results: At Ass 3, 99.4% and 61.4% of women achieved
the procedure-effectiveness cutoff point for PUQ and
ICIQ-SF scores, respectively. Objectively, 68.6%of
women had negative ICS-UCST, and 60.1% of women
were very satisfied-to-satisfied by the procedure outcomes.
Thirty-one AEs were reported by 21 women, but all were
transient and faded away in the next session. Procedure
effectiveness variates were significantly better in (Group
D) women, while the frequency of AEs and FSFI scores
showed non-significant differences between both groups.
Desire scorings were changed significantly at (Ass 3) with
significantly higher scores for (Group D) women.

Conclusion: FMS of PFM using HIFEM technology is a
promising efficient non-invasive therapeutic strategy for
female UI with a high satisfaction rate, minimal AE, and
improved sexual desire.
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Introduction

Urinary incontinence (UI) is a common
global condition, which affects both genders,
especially elder people V. UI is mostly due to
disturbed physiological urination-controlling
factors: such as weak pelvic floor muscles,
overactive or weak bladder muscles, and pelvic
muscle or nerve injury ®. However, a national
survey suggested an association between urge
urinary incontinence (UUI) and household
income and assured that social inequity is
perhaps the greatest driver of UUI®. The same
survey detected lower oxidative balance scores
in participants who experienced Ul and the
prevalence of UI showed an inverted U-shaped
trend with increased oxidative stress ). Another
study found that anxiety and depression are
more prevalent in UUI and mixed UI (MUI)
patients than in stress UI (SUI) patients and are
more with increasing severity of incontinence
. Also, patients with obstructive sleep apnea
syndrome showed worse urinary continence
recovery than patients free of obstructive
airways ©,

Lower urinary tract symptoms are prevalent
in the female population and are increased
in both frequency and severity with age.
However, urgency and incontinence are the
most bothersome symptoms 7. SUI is defined
as UI that occurs concomitantly with effort
as physical exercise and even with coughing
and sneezing, frequently affects women after
middle age and harms their quality of life
(QOL) and sexual function @,

Multiple therapeutic lines were tried for
female UI, and a recent survey study found
pharmacotherapy was the most common UI
intervention, and the most often treated women
were those with more severe and longer
duration of symptoms V. However, about
20% of UI female patients did not receive

any therapeutic line and 23% were dependent
on behavioral treatments (24%), while the
minority receives either neuromodulation or
onabotulinumtoxin-A therapy . The standard
mid-urethral sling for SUI showed an acceptable
success rate, and the Altis single-incision sling
was also found to be effective with low adverse
event rates 7.

Objectives

The assessment of the efficacy of flat magnetic
stimulation (FMS) for pelvic floor muscle
(PFM) training using the High-intensity
focused electromagnetic field (HIFEM)
technology as a non-invasive therapy for
female UL

Design

Prospective comparative clinical trial

Setting

Department of Obstetrics & Gynecology,
Faculty of Medicine, Benha University
in conjunction with multiple private
Gynecological  centers.

Study Rational

The use of non-invasive modalities for
the management of female USI, whenever
surgical correction is indicated, may be
advantageous for these patients in terms
of regaining volitional control over the
micturition  process with  subsequent
functional and psychological improvement
and sparing the psychological, physical, and
financial impacts of surgery, especially for
women in active life.

Blindness and authors' contributions

Preparatory evaluations (Ass 1) and the
conduction of questionnaires for functional,
sexual, and QOL evaluation were provided
by an author (Dr. Abdelzaher YMA), who
is also responsible for patients' evaluations
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regarding inclusion and exclusion criteria.
The assignment and provision of settings
were the responsibility of another author
(Dr. Elshirbeny MF) who was blinded by
the results of the preparatory evaluation.
At the end of the sessions (Ass 2), and 6
weeks later (Ass 3), another evaluation
session was provided by an author (Amer
WM) who was blinded by the results of the
preparatory evaluation. Following complete
case collection, the results of the evaluations
were interpreted to determine the outcomes.

Patients' approval of the study
protocol

The study rationale and protocol of sessions
were discussed with the patients before the
preparatory evaluations, and patients accepted
to participate in the study were evaluated for
inclusion and exclusion criteria, and those
fulfilling the indications for enrolment were
asked to sign the written fully informed
consent according to the institutional rules.

Ethical considerations

The study protocol was approved by the
departmental committee in June 2019 to
allow case collection. In the end, after the
completion of case collection and sessions,
the final approval of the protocol and its
outcomes was obtained by the Local Ethical
Committee. RC:3-8-2023.

Initial evaluation

DuringAss 1, age and body mass index (BMI),
which was calculated as weight divided by
height in square meters, were determined.
An obstetric history concerning several
pregnancies, labors, and living offspring,
modeofdelivery (spontaneous orinstrumental
vaginal delivery) need for episiotomy and
efficacy of its repair, development of tears
during delivery, and the quality of its repair
and operative delivery was recorded. UI
data including type and severity, previous
evaluation, and treatment and its results were

obtained. Full gynecological examination to
determine the presence of pelvic prolapse, its
type, degree, and associated symptoms other
than UL Urine analysis with bacteriological
examination to exclude urinary tract infection
was performed. Cystoscopic examination
and urodynamic studies were undertaken if
indicated.

Exclusion criteria

Women who had multiple recurrences after
surgical corrections of their SUI, women who
had recurrences after surgical procedures
other than the trans-obturator tape (TOT)
procedure, and women who had moderate or
severe degrees of urogenital prolapse, were
maintained on hormonal therapy, refused the
study rationale, or missed sessions or follow-
up visits were excluded from the study.

Inclusion criteria

Women who had UI either DE Novo or
recurrent after the TOT procedure for the
first time, accepted the study rationale, and
completed the sessions and follow-up visits
were included in the study.

Evaluation tools

These tools were applied at Ass 1 for the
primary evaluation of the patient's problems
and at Ass 2 and Ass 3 to assess the outcomes
of the applied procedure. The used tools
included:

1. Two-day Voiding Dairy (2-d VD): to
assess the volume and frequency of voids
by daytime and nighttime, the amount
leaked, the relation of leak to activity and
type of the triggering activities, and the
presence of urgency V. These points have
to be fulfilled by the patient herself for
three days and registered in the provided
printed form (Appendix I).

2. The International Consultation on
Incontinence Questionnaire-Short
Form (ICIQ-SF) consists of three items
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regarding the average frequency and
amount of leakage, the impact of leakage
on QOL over the past four weeks for a
score range of 0-21 with a higher score
indicates greater impairment secondary
to incontinence 2.

3. Pad usage questionnaire to evaluate the
number of pads used per day ?.

4. The Female Sexual Function Index
(FSFI) is a questionnaire consisting of
6 domains evaluating Desire, Arousal,
Lubrication, Orgasm, Satisfaction, and
Pain. Each item was rated from 1-5
with items concerning difficult function,
and pain related in reverse according to
its severity and the sum of points was
calculated with the lower the score, the
more sexual dysfunction (%,

5. The International Continence Society -
Uniform Cough Stress Test (ICS-UCST)
was performed at each assessment to
objectively detect SUIL, and its results
were qualitatively evaluated as positive
or negative tests. While the patient was
in a lithotomy position with 200-400
ml of fluid in the bladder as judged by
the US, the patient was asked to cough
forcefully 1-4 times, and the examiner
directly visualizes the urethral meatus for
the presence of leakage coincident with/
simultaneous to the cough(s), which is
considered a positive test (9.

Treatment Protocol

* Thedevicerationale, the used device (BTL
EMSELLA, BTL Medical Technologies
Inc., Canada), as described by the
manufacturer, depends on the generation
of a rapidly changing electromagnetic
field of high intensity reaching up to
2.5 T that was produced by a flat spiral-
shaped coil, which is situated within a
uniquely-designed seat for comfortable
patient's seating position. The HIFEM
interacts with motor neurons and triggers
stimulation and toning of the pelvic floor

area to help restoration of neuromuscular
control. A single session of FMS causes
thousands of supramaximal PFM
contractions.

» Treatment protocol: each woman was
assigned to receive 2 sessions of 28 mins
weekly for 6 weeks. The patient was
asked to sit straight in the center of the
chair seat to ensure PFM stimulation. The
author responsible for the provision of
HIFEM sessions must confirm patients'
posture during the session and adjust
HIFEM intensity as high as tolerated by
the patient

Study outcomes

- Effectiveness endpoints included subjective
dryness, negative ICS-UCST, and adverse
events (16).

» The primary effectiveness endpoint, as
defined by the FDA, was a reduction of
baseline (Ass-1) 2-d VD, ICIQ-SF, FSFI
and PUQ by >50% at 6-w after the last
session (Ass-3).

* The primary safety endpoint was the
rate of related adverse events (AE)
throughout the observation period. Local
AE occurred locally to the treated area
including muscle, joint or tendon pain,
muscle spasm, local erythema or skin
redness. AE was evaluated as frequency
per patient, total number, and if temporary
or persistent.

- The secondary effectiveness endpoint was
patients' satisfaction scoring using a Likert
scale of 1-5 items; very dissatisfactory,
dissatisfactory, Neither dissatisfactory nor
satisfactory, satisfactory or very satisfactory.
Each item is given a score from 1 to 5 with a
higher score indicating a higher satisfaction
rate.

Results

Evaluation of patients attending the
Gynecology outpatient clinic excluded 23
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women; 7 were maintained on hormonal therapies for multiple indications, 5 had recurrent
UI after surgical procedures than TOT, 8 had moderate-to-severe genitourinary prolapse, and
three women had urolithiasis. Moreover, 11 women were missed during the study duration
and were also excluded. Sixty women had recurrent UT after TOT (Group R), and 93 women
had IU and did not receive any previous surgical intervention and were collected as De Novo
UI group (Group D) as shown in Figure 1.

|
4
1

Missed during the
study period (n=11)

L 4

Figure 1: Study Flow Chart

Among (Group D) women, 26 patients (28%) did not receive any line treatment for their UI,
while 67 patients (72%) received multiple lines of medical treatment that failed to control
their Ul Duration since the start of compliance was non-significantly (P=0.056) shorter
among (Group D) women, and the mean duration of recurrence of Ul after TOT was 1.55
(£0.66) years. The constitutional data of the enrolled women were comparable, but (Group R)
women had significantly (P=0.042) higher numbers of pregnancies and spontaneous vaginal
delivery (P==0.042, 0.007, respectively). Also, the number of women who had perineal tears,
and women who had badly repaired or not repaired perineal tears were significantly (P=0.024,
0.041, respectively) higher among (Group R) (Table 1).

Table 1: Constitutional and clinical data of enrolled women

Group D Group R P
Medical 67 (72%) 0 -
Treatment Surgical 0 60 (100%) -
No 26 (28%) 0 -
Since the start of the complaint 3.6£1.9 4.2+1.9 0.056
LU DO Since the recurrence of Ul - 1.55+0.66 -
UI (years)
Average (£SD) 39.7+6.6 41+6.7 0.251
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Age (years)

BMI (kg/m?)

Obstetric
history

Perineal ex-
amination

<30
31-35
36-40
41-45
46-50

>50

Strata

Average (£SD)

<25
25-29.99
30-34.99

Strata

Previous pregnancies
Previous labors
Living offspring

Spontaneous VD
Mode of delivery  Instrumental VD
Cesarean section

Total number of deliveries

Vaginal delivery Episiotomy
with Perineal tear
Episiotomy Well-repaired
(n=126) Badly-repaired

. Well-repaired
Perineal tear

(n=76) Badly-repaired

Not repaired

4 (4.3%)
27 (29%)
20 (21.5%)
27 (29%)
15 (16.2%)
0
30.542.3
1 (1%)
34 (36.6%)
58 (62.4%)
2.6+0.95
2.540.8
2.3+0.8
55 (23.6%)
48 (20.6%)
130 (55.8%)
233 (100%)
72 (69.9%)
31 (30.1%)
65 (90.3%)
7 (9.7%)
24 (77.4%)
4 (12.9%)
3 (9.7%)

4 (6.7%)
13 (21.6%)
9 (15%)
16 (26.7%)
16 (26.7%)
2 (3.3%)
30.9542.6
1 (1.6%)
19 (31.7%)
40 (66.7%)
2.9+1.08
2.8+1.05
2.5+0.98
61 (36.3%)
38 (22.6%)
69 (41.1%)
168 (100%)
54 (54.5%)
45 (44.5%)
44 (81.5%)
10 (18.5%)
22 (48.9%)
15 (33.3%)
8 (17.8%)

0.221

0.261
0.797
0.042
0.058
0.189

0.007

0.024

0.153

0.041

P indicates significance between both groups

At (Ass 1), subjective evaluation and ICS-UCST detected SUI, UUI, and MUI in 65 (42.5%), 43
(28.1%), and 45 women (29.4%), respectively with significantly (P=0.0084) higher frequency of MUI
among (Group R) women. At (Ass 2), 50 (32.7%) women, and (Ass 3) 105 women (68.6%) stopped
complaining of UI and showed negative ICS-UCST with a significant difference in comparison to (Ass
1) distribution in both groups. The difference in patient distribution between both groups was insignif-
icant at (Ass 2), but at (Ass 3), it was significant (P=0.0036) in favor of (Group D) women (Table 2).

Table 2: Patients' distribution during assessments according to type of Ul

Type of Group-D Group-R

Ul Ass-1 Ass-2 Ass-3 Ass-1 Ass-2 Ass-3
Continent 0 32 (34.4%) 74 (79.6%) 0 18(30%) 31 (51.7%)
Dot 28(30.1%) 20 (21.5%)  6(6.4%)  15(25%)  10(16.7%) 8 (13.3%)
UL | 46(495%) 27 (29%)  8(8.6%)  19(31.7%)  15(25%) 11 (18.3%)
U0t 19(204%) 14 (15.1%)  5(5.4%) 26 (43.3%) 17(283%) 10 (16.7%)
P 0.0084 0.754 0.0036

P1 <0.001 <0.001 0.00001 <0.001
P2 <0.001 0.062

P indicates significant between both groups; P1: indicates significance of difference versus
Ass-1; P2: indicates significance of difference versus Ass-2
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All patients showed progressively decreasing number of daily voids and concomitantly
increasing volume of urine per void at the Ass-2 and Ass-3 with significant differences
concerning the numbers and volumes registered at Ass-1. Despite improvements, the number
of daily voids and volume of urine per void were comparable at (Ass 2) and (-3). Rec Ul is more
tedious, as evidenced by detecting 10 of (Group R) women (16.7%) were still complaining of
the high frequency of several daily voids at (Ass 3) (Table 3).

At Ass-3, 63 (41.2%) women had no leaks and 53 patients (34.6%) denied leaks with any
type of activities, while 64 patients (41.8%) still had drops, especially on activities despite
the decreased frequency and number of drops. Unfortunately, 26 women (17%) were still
complaining of wetting, especially on activities with significantly higher frequency among
women of (Group R). The frequency of patients who got rid of UI was significantly lower
among (Group R) women both at (Ass 2) and at Ass-3, but this frequency was significantly
increased in both groups at (Ass 3) than at Ass-2. Interestingly, the number of activities
triggering leaks before treatment was significantly higher among Group-R women with nearly
double the number of activities per woman to that reported by Group-D women. However,
the number of activities causing leaks per woman decreased progressively in women of both
groups with treatment and the decrease showed a non-significant difference in favor of D
Group (Table 3).

Table 3: Two-day Voiding Dairy (2-d VD)

Group-D Group-R
Time Ass-1 Ass-2 Ass-3 Ass-1 Ass-2 Ass-3
Mean 6.41.9  5+15  47+1.1  7.6543  6.1£2.6  5.242.1
l(jf“‘:‘;&esr/ P 0.002 0.0012  0.038
day Pl <0.001  <0.001 0.0037  <0.001
P2 0.198 0.163
L Mean 250446 290452 301455 2113448 2333446  259+54
ume (cc)/ P <0.001 <0.001 <0.001
voiding  BJ| <0.001  <0.001 0.042 <0.001
time P2 0.309 0.014
. Mean 1623+644 1463561 14304478 15284490 1365+£522  1303+475
Eﬁﬁyeout P 0.332 0.284 0.104
put (o) Bl 0.131 0.053 0.164 0.033
P2 0.916 0.765
48 85 . 41
No 0 (51.6%)  (91.4%) 0 I525%)  (68.3%)
Wet 75 (80.6%) 121§¢y 2(22%) 43 (71.7%) 14 (23.3%) 6 (10%)
Amount (12.9%)
of leaked 0 33 0 o o 13
o Drops 18(194%) 355, 6(64%) 17(28.3%) 31GLT%) (5 70,
P 0.197 0.0043  0.0012
Pl <0.001  <0.001 <0.001 <0.001
P2 <0.001 <0.001
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59 ) 29
Yes 9F(100%) (¢ aoey  asavey 00 (100%) 41(634%) (5
Relation 34 51 31
of activity [ b (36.6%)  (54.8%) U 6690 BT o0
&leak B3 i 0535  0.701
Pl <0.001  <0.001 <0.001  <0.001
P2 0.012 0.026
f}‘l’;tl“gf 54 (58%) (333f§%) (181.;%) 44 (T3.3%) 26 (43.3%) 12 (20%)
. 19 10 10
0, o, 0,
Coughing  37(398%) y0dor (050 41 (683%) 21G5%) (000
Laughing 41 (44.1%) (1815%) 8 (8.6%) 52 (86.7%) 16(26.7%) 8 (13.3%)

Lifting
heavy 19 (20.4%) 9(9.7%) 3(3.2%) 50(83.3%) 21 (35%)
(NS0 E ] objects

Walking 23 (24.7%)

1
(18.3%)

6(6.5%) 36(60%) 19(31.7%) 6 (10%)

(10.8%)
Exercise  12(12.9%) 5(54%) 2(22%) 5(83%) 3(%)  3(5%)
gactti‘evnlfley 2 15 11 3.8 2.6 1.7
p 0.0028  0.182 0361

Pl 0958  0.848 0.599 0.567
P2 0.982 0.885

P indicates significant between both groups; P1: indicates significance of difference versus
Ass 1; P2: indicates significance of difference versus Ass 2

The calculated ICIQ-SF score at Ass 1 was significantly (P=0.0082) lower in Group D than
in Group R women. All women showed progressive decreases in their ICIQ-SF scores at Ass
2 and Ass 3 in comparison to Ass 1 scores with significantly lower scores determined at Ass
3 than Ass 2 scores. Further, Ass 2 and Ass 3 ICIQ-SF were significantly lower in Group D
than in Group R women as shown in Table 4 and Figure 2. The determined ICIQ-SF score
at Ass-3 had decreased by 61.2 (£12%) and 72 women (77.4%) had decreased their score by
>50% in Group-D women. At Ass 3 of Group R women, the mean percentage of decrease in
ICIQOSF was 48.2 (£10.8%), and 22 women (36.7%) had decreased score by >50. ICIQ-SF
score of Group D women showed a significantly (P<0.001) higher percentage of decrease
with a significantly (P<0.001) higher number of women decrease by >50% than scores of
Group R women.

According to the PUQ, women using <5 pads/day were significantly higher among Group D
than Group R at Ass 1, while at Ass 2 and Ass 3, the number of women using no pads was
significantly higher among Group D than Group R. In both groups, the frequency of women
using no pads at Ass 3 was significantly higher than at Ass 2. Similarly, the mean number of
daily used pads was significantly decreased with time-course assessments in both groups and
was significantly lower in Group D than Group R. About 63 women (41.2%) stopped using
pads at the time of Ass 2 and 130 women (85%) at the time of Ass 3 with a significantly
higher number of women stopping pads usage among Group D women. The mean number

Egypt.J.Fertil.Steril. Volume 28, Number 2, Mar.-Apr. 2024 119



Youssef Abdel Zaher

of pads used decreased progressively with assessments with a significant difference between
the number defined at each assessment and a significantly lower mean number for Group D
women than Group R women. The mean percentage of decrease in the number of used pads
was significantly (P=0.014) higher among Group D than Group R women, and only one
woman (0.65%) showed a decrease in number of the used pads by <50% (Table 4, Fig. 3).

Table 4: The calculated mean value of the total ICIQ-SF score and Pads Usage
Questionnaire determined at the three assessments

Ass-1 Ass-2 Ass-3 Ass-1 Ass-2 Ass-3
Mean 1342 | 77329 | 49:22 | 146526 | 104=1.7 | 7.6£1.9
P 0.0082 | <0.001 | <0.001
Pl <0.001 | <0.001 <0.001 | <0.001
P2 <0.001 <0.001
Mean % of | 61,5412 4824108
P <0.001
| by <50% 21 (22.6%) 38 (63.3%)
| by >50% 72 (77.4%) 22 (36.7%)
P <0.001
0 0 | 48(51.6%)|84(903%)| 0 15 (25%) (76‘?%)
<S5 | (shig | 34B66%) | 8B6%) | )50 129683%) | 535
The 42 . . 37 .
number | 610 45500 [ 11AL8%) | 1(11%) | (7,0 116(26.7%)| 0
of pads 10
wsed | >10 [3(32%)| 0 0 (16.6%) 0 0
P | 0.0001 | 00024 | 0031
Pl <0.001 | <0.001 <0.001 | <0.001
P2 <0.001 <0.001
The 6:2.5 | 2326 | 03l |805:23| 3924 | 08516
mean <0.001 | 0.0002 0.01
number <0.001 <0.001 <0.001 | <0.001
of pads
used <0.001 <0.001
Mean% of | 96.9:10.5 9174155
P 0.014
| by <50% 1 (1.1%) 0
| by >50% 92 (98.9%) 60 (100%)
p 0.421

Ass: Assessment; [CIQ-SF: The International Consultation on Incontinence Questionnaire-
Short Form; PUQ: Pads Usage Questionnaire; P indicates significant between both groups;
P1: indicates significance of difference versus Ass-1; P2: indicates significance of difference
versus Ass-2
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Fig. (2): Mean ICIQ-SF of women of both groups
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Fig. (3): Procedure effectivness as judged by the percentage of change at Ass-
3 in relation to at Ass-1 for ICIQ-5F and PUQ

The mean scores of five domains of FSFI score determined at Ass 2 and Ass 3 of women of
both groups were comparable to scores determined at Ass 1 with insignificant differences
between Ass 2 and 3. However, desire was the only domain that significantly changed at both
Ass 2 (P=0.011) and Ass 3 (P<0.001) for Group D patients concerning Ass 1 scores with
significantly (P=0.0001) higher desire score at Ass 3 than at Ass 2. Moreover, Ass 3 desire
scorings of Group R women were significantly (P=0.030) higher than Ass 1 scores and were
non-significantly (P=0.113) higher than Ass 2 scores which were non-significantly (P=0.518)
higher than Ass 1 scores. The differences between the three assessments of women of both
groups were non-significant (Table 5, Fig. 4).
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Desire score

36

34

3.2

2.8 4

2.6

24

22 +

1.8
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14 4

1.2

EAss-1 BEAss-2 COAss-3

Group-D Group-R

Fig. (4): Desire score of women of both groups

The calculated total FSFI scores at the three assessments showed non-significant differences
between patients of both groups. Among Group D women, the total Ass-2 FSFI score was non-
significantly higher than the Ass 1 score, while was significantly (P=0.027) higher than the Ass
3 score, which also was significantly (P=0.071) higher than the Ass 1 score. Regarding Group R,
Ass 2 total FSFI score showed insignificant differences between Ass 1 and Ass 3 scores, while
Ass 3 score was significantly (P=0.013) higher than Ass 1 score, (Table 5, Fig. 5).

Table 5: Scores of individual domains and total FSFI score determined at the three
assessments

];ionlileam Ass-1 Ass-2 Ass-3 Ass-1 Ass-2 Ass-3
2.99+0.71 | 3.25+0.65 |3.66+0.74 | 3.07+0.84 | 3.17+0.85 | 3.44+0.99
Desire 0.541 0.527 0.129
0.011 <0.001 0.518 0.030
0.0001 0.113
2.82+1 2.89+0.95 | 2.9+0.9 | 2.81+£0.95 | 2.86+£0.97 | 2.93+0.89
JR— 0.906 0.882 0.721
0.871 0.786 0.965 0.976
0.986 0.982
2.57£0.9 | 2.59+0.91 |2.69+0.75| 2.6+0.85 | 2.56+0.8 |2.69+0.85
0.402 0.353 0.845
0.898 0.545 0.818 0.907
0.815 0.981
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Mean 2.78+0.53 | 2.81+0.89 |2.92+0.92 | 2.9+1 3.1£0.94 | 2.98+1.1
P 0.355 0.053 0.729
Pl 0.835 0.430 0.527 0.894
P2 0.667 0.804
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Fig. (5): Total FSFl score of women of both groups

Group-D

Only 13 patients (8.5%) achieved the cutoff point for procedure effectiveness as regards sexual
desire; 11 of Group D (14%) and two of Group R (3.3%) patients with non-significantly
(P=0.065) higher frequency among Group D. However, the mean percentage of change
of desire score among Group D patients (27.5+36.3; range: 0-150%) was significantly
(P=0.024) higher than the mean percentage of change among Group R patients (13.8+22.8;
range: 0-100%) as shown in figure 6. Unfortunately, no women achieved the cutoff point for
procedure effectiveness as regards the total FSFI score. Moreover, 34 women (22.2%) had
decreased total FSFI scores and another 35 women (22.9%) showed no change in their score,
while 84 women (54.9%) had increased scores but to <50% with insignificant differences
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between both groups as regards women's distribution according to the change in total FSFI
score. On the contrary, the mean percentage of change of total FSFI score of Group-D women
(6.4+12.67; range: [-25]-40) was significantly (P<0.001) higher than the mean percentage of
change in scores of Group-R women (-8.26+14.9; range: [-57.14]-18.75) as shown in figure 6
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Fig. (6): Procedure effectivhess as judged by the percentage of change at Ass-
3 in relation to at Ass-1for Desire and Total FSFI scores

Concerning satisfaction grading of procedural outcomes, 53 women (34.6%) were very
satisfied, 39 women (25.5%) were satisfied, 35 women were neither dissatisfied nor satisfied
(22.9%), 17 women (11.1%) were dissatisfied and only 9 women (5.9%). The frequency of

women having very satisfactory and satisfactory outcomes was significantly (P=0.028) higher
among Group-D women (Fig. 7).
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Fig. (7): Women's distribution according to satisfaction by procedure outcomes
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Among the studied women, 21 women (13.7%) developed AE with non-significant (P=0.713)
difference between both groups and all the reported AE were temporary and disappeared
on the next day of the session. The total number of the reported AE was 31 events; 18 and
13 events affecting women of Group-D and Group-R, respectively with non-significant
(P=0.874) difference between both groups. Regarding the type of AE, muscle spasm and
local skin erythema were the most common AE (22.2%), respectively, and were followed by
muscle pain (19.4%) and skin redness (16.1%), while pelvic and tendon pain were the least
frequent and represent 9.7% each. The frequency of ported adverse events was 1.5 and 1.4
event/patient for both groups, respectively with insignificant differences between both groups

(Table 6).

Table 6: Patients' distribution according to procedure-induced AE

Frequency of adverse events

Frequency of adverse events

Group D Group R Group D Group R

81 (87.1%) 51 (85%) Muscular 3 (25%) 3 (33.3%)

12 (12.9%) 9 (15%) Pelvic joints 2 (16.7%) 1 (11.1%)

0.713 Tendons 2 (16.7%) 1 (11.1%)

Prognosis of adverse events Muscle spasm 4 (33.3%) 3 (33.3%)

Group D (@0 N e local erythema 4 (33.3%) 3 (33.3%)

ongoeiee 12 (100%) CRQUZY I SKin redness 3 (12%) 2 (22.2%)
Permanent 0 0 Total 18 13
Total 12 (100%) CRQUIOZY I Adverse event/ Patient 1.5 1.4

P= P= 0.874

Discussion

The current study depended on a tripod
evaluation approach to assess the procedure
effectiveness; subjectively using ICIQ-
SF and pad-usage questionnaires (PUQ),
objectively using the ICS-UCST and lastly
the extent of patients' satisfaction. Similarly,
Barba et al. 7 applied the same rationale
and detected a statistically significant
reduction in the subjective Ul evaluation
at the end of FMS sessions with significant
objective improvement and stable subjective
satisfaction scorings.

According to the FDA recommendations,
the procedure effectiveness was defined as
a reduction of the number of the used pads
on PUQ and the ICIQ-SF score by >50%
concerning pre-procedure data, the FMS
therapy provided marvelous outcomes
and nearly all the studied (99.4%) women
achieved the cutoff point for the PUQ and

61.4% of women had reduced ICIQ-SF
score by >50%. Objectively, 105 women
(68.6%) had negative ICS-UCST at the end
of 6-w after the last FMS session. Moreover,
92 women (60.1%) were very satisfied-
to-satisfied by the procedure outcomes. In
line with these results, Samuels et al. ®
using HIFEM technology for female UI
detected its ability to safely and effectively
treat a wide range of UI patients with ICIQ-
SF improvement and reduction in pad
usage. Thereafter, Gonzalez-Isaza et al. ¥
reported reduced scores of UI evaluation
questionnaires after FMS sessions and at
14-w of follow-up and assured the favorable
impacts of the procedure on clinical outcomes
and QOL of women who had SUI who prefer
non-surgical treatments. Also, Filippini et
al. ©@” using the "chair" device for pelvic
floor muscle (PFM) stimulation detected a
significant and consistent improvement in
patients with UI and pelvic floor disorders
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as judged by ultrasound measurements and
validated questionnaires without discomfort
or side effects and concluded that the used
device represents valuable and effective
modality for women affected by different
urogenital pathologies.

In support of the efficacy of FMS as a non-
invasive therapeutic modality for female
Ul, a systemic review concluded that FMS
is an effective and non-invasive therapy
for UUI treatment (21) and prospectively,
Dominguez et al. ?» reported subjective
improvement at 3-m after FMS sessions for
elderly women with the debilitating condition
of pelvic floor dysfunction and concluded
that the noninvasiveness and safety of device
allowed it to be an interesting approach
for these patients. Another prospective
study compared the effectiveness of FMS
versus PFM training for women with SUI
but ineligible for surgery and observed
significantly improved urinary-related QOL
scores with FMS @),

Physiologically, the myotatic reflex, which is
an inducible action, is outplayed through the
Golgi tendon organs and mediated via the 1B
and vy afterents to relay to the spinal cord with
subsequent inhibition of the inhibitory and
summations of the excitatory postsynaptic
potentials resulting in shortening of the
refractory period of the action potential,
thus rapidly successive stimuli will affect
the muscle which is in the excitatory state
leading to super-threshold stimulation and
development of tonic contractile status (24,
25). Similarly, exposure of PFM to a rapidly
changing high-intensity electromagnetic field
will induce intense muscular contractions
with the regulation of the neuromuscular
control and enhanced muscular blood supply
resulting in muscle fiber hypertrophy and
hyperplasia secondary to the more efficient
stimulation. In support of this assumption,
recent clinical studies using electromagnetic
stimulation of upper arm muscles reported
increased muscle mass and reduction of
fat as judged by MRI (26) with increased

muscle strength measurements, using the
dynamometer that was sustained at 30 and
90 days (27).

Thus, the reported improved UI with
FMS therapy could be attributed to the
improved PFM contractility with subsequent
improvement of urethral hypermobility
and intrinsic urethral deficiency, the two
pathognomonic pathological changes causing
UI (28). In support of this assumption,
Frigerio et al. ®® detected an increased
volume of urethral rhabdosphincter after
FMS concerning baseline assessment in
women with SUI

The 2nd procedure effectiveness target was
the frequency and severity of AE; only 21 of
the studied women developed 31 AEs for a
frequency of 1.47 AE/ aftfected woman and
0.2 AE/studied woman. Fortunately, these
AE were transient and completely fade away
before the next session, thus indicating the
safety and tolerability of the procedure and go
in hand with a recent study documenting that
side effects of FMS procedure are minimal
and transient in comparison to other active
treatments and FMS could be considered
as one of the safest methods for UI patient
and as a suitable first step in treating Ul
(29). Further, one survey study detected the
preference of patients with mild-to-moderate
pelvic floor disorders for procedures with the
greatest safety profile and quickest recovery
time as FSM over procedures of the highest
efficacy (30).

Unfortunately, the total FSFI score did not
indicate improved sexual functions of the
treated women and desire scorings were the
only significantly improved scores. Similarly,
a recent meta-analysis did not confirm the
improved sexual function of women with UI
using energy equipment as FMS (31).

The reported insignificant improvement of
FSFI even with improved UI scorings and
especially in women who had RUI could be
attributed to the fear of UI on excitation as
previously noted before treatment and to the
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history of disappointed partner by history
of leaks during abdominopelvic muscular
contractions that occur simultaneously with
excitation and orgasm. In line with this
attribution, an earlier study found women
with UI have poorer sexual functioning, and
are more likely to restrict sexual activity for
fear of incontinence (32).

Another point of view was that about 50%
of the studied women were peri-menopausal,
an age category that is vulnerable to PFM
weakness and disorders including UI and
had dry vaginas secondary to hormonal
imbalance leading to sexual dysfunction
(33). As long as the mechanism of action of
FMS is excessive muscular stimulation, it
could improve the PFM disorders but could
not improve lubrication of the vagina as did
hormonal therapy (34) and subsequently
could not interrupt the circle of inability,
fear of Ul and loss of interest leading to
less satisfaction and failure to approach the
orgasm.

Moreover, the majority of the studied women
were mostly obese or overweight, a finding
pointing to a possible relation between obesity
and UL In support of this suggestion women
who had recurrent Ul were more obese than
women who had De Novo Ul and Chen et al.
3% detected a significant positive relationship
between both BMI and percentage of trunk
fat and the prevalence and severity of female
UI. Further, Nosrati et al. ©® assured that
obesity is an independent risk factor for UI
and sexual dysfunction and Infante et al.
G detected a high sexual dysfunction rate
in obese women and considered obesity as
a risk factor for female sexual dysfunctions.
Considering, the applied FMS did not affect
women's weight, the maintained obesity may
explain the persistent sexual dysfunction.

Conclusion

The use of flat magnetic stimulation (FMS)
of pelvic floor muscle using HIFEM
technology could be considered a promising

efficient therapeutic strategy for female UI.
FMS/HIFEM strategy provided effective
non-invasive control of patients' complaints
with a high satisfaction rate, minimal or no
adverse events and improved sexual desire.
However, such effects were hampered by
being costly and the frequent session may
cause dropped-off sessions.

Limitation

The short duration of follow-up, small sample
size, single-center study, and dependence on
subjective evaluation questionnaires are the
study limitations

Recommendations

Trials to reduce the costs of sessions might
help to use the FMS/HIFEM strategy as
frequently repeated therapy, especially for
cases with incomplete symptom resolution,
recurrence of manifestations after successful
sessions and the application of such strategy
on a wider scale patients population,
especially the low-outcome strata.
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