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| ABSTRACT |

| INTRODUCTION |

Obijective: this study conducted to determine the
effectiveness of pelvic floor magnetic stimulation in
treating postnatal fecal incontinence. Patients and
methods: Fifty volunteers' premenopausal women
women, were selected the outpatient clinic of
Coloproctology unit, Faculty of Medicine, Cairo
University Hospital after confirm their diagnosis
by coloproctologist. They were divided randomly
into two groups (A and B) equal in number; each
group contained 25 premenopausal women
suffering from postnatal fecal incontinence. Group
(A) had been treated with pelvic floor muscles
exercise, while, group (B) had been treated with
pelvic floor magnetic stimulation and pelvic floor
exercises. The outcomes measures included: visual
analogue scale (VAS) and anal pressure, they
were done before the first session, after the 12
session and at the end of the 24" session of the
treatment for both groups. While, the
Anorectalmanometry study (the resting anal
sphincter pressure and squeeze anal pressure)
were done before the first session and at the end of
the 24™ session of the treatment. Results: before
straining the treatment program no significant
difference in either test was recorded between the
two groups however, data collected at the end of
treatment  indicated  highly significant
improvement in the mean values of all measured
parameters: bowel control scores, anal pressure
canal and Anorectal manometry studies (anal
resting pressures and squeeze pressures) in both
groups. While, in comparing the post treatment
results a high significant improvement was
recorded in group B after two consecutive months
of the treatment. Conclusion: According to the
results of the present study it could be that pelvic
floor magnetic stimulation and exercise could be
effective in treating postnatal fecal incontinence
however, pelvic floor magnetic stimulation are
more of superior than exercises on treating such
case.

Key words: Postnatal, fecal incontinence,
magnetic  stimulation, pelvic floor muscle
exercises.

ecal incontinence is defined as either the

involuntary passage or the inability to

control the discharge of fecal matter
through the anus. Clinically there are three
subtypes (a) passive incontinence—the
involuntary discharge of stool or gas without
awareness;  (b) urge incontinence—the
discharge of fecal matter in spite of active
attempts to retain bowel contents, and (c) fecal
seepage—the leakage of stool following
otherwise normal evacuation. The severity of
incontinence can range from the unintentional
elimination of flatus to the seepage of liquid
fecal matter or sometimes the complete
evacuation of  bowel contents.  Not
surprisingly, these events cause considerable
embarrassment, which in turn can lead to a
loss of self-esteem, social isolation, and a
diminished quality of life®%%,

The prevalence of fecal incontinence
after childbirth is more common than was
previously believed. The reported frequency of
incontinence of stool in primiparous women
ranges from 2% to 6%, and incontinence of
either stool or flatus from 13% to 25%. After
severe perineal laceration, the rate of fecal
incontinence climbs to 17% to 62%. However,
the risk factors for anal incontinence in women
giving birth have not received adequate
attention®%,

In adult women, obstetric trauma is a
major predisposing factor®. This mechanical
or neurologic injury may involve the external
anal sphincter, the internal anal sphincter, the
pudendal nerves or all three structures. In
prospective studies, nearly 35%of primiparous
women (normal ante partum) showed evidence
of sphincter disruption following vaginal
delivery?®*32 Other important risk factors
include forceps delivery, prolonged second
stage of labor, large birth weight, and occipito-
posterior presentation’*%®.  Perineal tears,
even when carefully repaired, can be
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associated with incontinence, and patients may
present immediately or several years follow
the delivery®.

Conservative treatment is any therapy
that does not involve medical or surgical
intervention. It includes principally, lifestyle
interventions, physical therapies, bladder
retraining, graded muscle training alone, or in
combination with other physical adjuncts such
as biofeedback, electrical stimulation and

vaginal cones, is used to rehabilitate
dysfunction and strengthen the pelvic floor
muscles**.

In Obstetric-related fecal incontinence,
there is reason to believe that improving pelvic
and sphincter strength before potential injury
may be beneficial. In clinical practice pelvic
floor muscle/anal sphincter, exercises are often
suggested  for  patients  with  fecal
incontinence®. These might be self-directed,
taught via verbal and/or written instructions
from a physiotherapist, or taught during a
vaginal or anal digital examination. The
rationale is to enhance sphincter strength,
endurance and speed of response by a
programme of systematic exercises, usually
over a period of several months®. This could in
theory enable the patient to better resist the
urge to defaecate by use of the external anal
sphincter and the puborectalis muscle of the
pelvic floor. Better muscle function could also
augment resting tone in the anus, thus
improving episodes of passive faecal soiling
(although the smooth muscle internal anal
sphincter, which is mostly responsible for
resting anal tone, is not amenable to
exercising)’>.

Magnetic Innervation was introduced in
1998 for the treatment of urinary
incontinence®. Recently, magnetic therapy has
been investigated as an alternative to electrical
stimulation its clinical application for treating
pelvic floor dysfunction has been limited by
discomfort. Based on a highly focused
magnetic field, this deep inner therapy
innervates the muscles of the perineum by
activating the nerve structures’. Magnetic
stimulation work through direct stimulation of
motor nerves supplying the pelvic floor and
external anal causing contraction of these
muscles and increased the number of muscle
fibers with rapid contraction, which are

responsible for continence during stressful
situations™.

Purpose of the study

The primary objective was to assess the
effectiveness of the magnetic stimulation on
enhancing the functions and neuromuscular re-
education of the pelvic floor muscles in the
treatment of postnatal fecal incontinence.

SUBJECTS
MATERIALS AND METHODS

Subjects

This study was carried out on fifty
volunteer's  premenopausal women  still
presenting symptoms of fecal incontinence
after obstetric injury at 12 weeks after their
last delivery, and willing to participate in the
study, were selected from the outpatient clinic
of Coloproctology unit, Faculty of Medicine,

Cairo University Hospital. Anal physiologic

investigations consisted of anal manometry

and endoanal ultrasound scans were done by

staff of the unit for all of them to establish a

definite diagnose of fecal incontinence (FI)

and exclude any other types of incontinence

None of the women have urinary or mixed

urinary / fecal incontinence nor genitourinary

surgery during the previous 6 months. Women
with diabetes mellitus inflammatory bowel
disease, irritable bowel disease, who had had
previous anorectal surgery, a neurological or
psychiatric disease, or a major medical
condition, or there is occurrence of pregnancy
or those who were taking any medication that
could interfere with their evaluation or
treatment were excluded from the study.
Before participate in this study. All
patients signed informed consent after reading
it and hearing a verbal explanation of the
relevant doubts, their ages ranged from 32 to

39 years, their parity ranged from 2 to 4 times

and their body mass index not exceed 30 Kg/

m?. They were randomly divided into two

group equal in number (A, B):

e Group A (pelvic floor muscle training):
Consisted of 25 patients who trained on
pelvic floor muscles exercises for eighth
consecutive weeks.

e Group B (Magnetic stimulation of pelvic
floor): Consisted of 25 patients who trained
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magnetic stimulation of the pelvic floor in for eighth consecutive weeks.
additional to pelvic floor muscles exercises

Table (1): General characteristics for all women participating in this study.

Groups MinBangeMax. Mean SD t-value P- value Significance
e (GoBOL L9 L% LI LB o | s |
wegnc  [GoBOL 00 |8 Ll L8] iy | g |
Heht ©m) Qo e |11 [ ames [aza] 012 | 0% | NS
o ko) [0om @) 200 | B8 Ll L0 sy | oo |
Parity (number) g:gl‘jggg ;88 388 588 888 0177 | 0995 NS

Group A: pelvic floor muscles exercise
Group B: combined magnetic stimulation &pelvic floor muscles exercise

SD: Standard Deviation
BMI: Body Mass Index

NS: Non Significant

MATERIALS AND METHODS |

a- Assessment tools:

Meticulous history taking and
Gynaecological examination: A detailed
medical, obstetrical and gynecological
history were taken from each women.
Endoanal ultrasound  scanning  was
performed with each patient with a scanner
(Bruel and Kjaer, Naerum, Denmark),
which has a 10-mHz rotating endoprobe.
All scans were reported by a consultant
radiologist, and injury was defined in terms
the number of quadrants of the internal and
external anal sphincter circumference that
were affected and whether the injury was
full or partial thickness in nature.

Weight height scale was used for
measuring the patient's body weight and
height to calculate the body mass index.
Preniometer (Peritron 9300): The Peritron
9300 designed by Cardio Design Pty Itd
Australia. It is supplied with Anal sensor.
Technical specification: Numerical readout
0-300 cm H,O, Resolution 1cm H0,
Accuracy +1cm H,O for 95% of readings,
Display liquid crystal 3.5 digits, 12.7mm
high with indicator for battery low charge,
Output option 0-3.5 DC into 3.5 K ohms
min. proportional to sensor pressure and
Anal sensor 15 mm diameter, 30 mm.
Normal anal resting pressures are around
50cm water. Cough usually adds 40 and

t-value: Unpaired t-value

Min: Minimum Max: Maximum

squeeze 100. These correlate well with
traditional measuring techniques using
multi-lumen catheters. It was used before
starting the treatment, after the 12" and
24" sessions of treatment for objective
assessment of the strength and endurance
of pelvic floor muscles contractions as well
as teaching muscle re-education and
training of pelvic floor muscles.

Anorectalmanometry was performed for
measurement  of rectal compliance
(reservoir ~ function), anal  sphincter
pressures together with an assessment of
rectal sensation, rectoanal reflexes, and
rectal compliance. By using a Synectics PC
Polygraf Lower Gastrointestinal system
(Synectics, Stockholm, Sweden), a water-

perfused system with an 8-channel
recording capacity.  The results were
determined by the averaging of

manometric results across three-pressure
profile, the resting anal sphincter pressure
predominantly represents the internal anal
sphincter function and the voluntary
squeeze anal pressure predominantly
measures the external anal sphincter
function®. It was done before starting the
first session and after the twenty four
sessions of the treatment, for all patients in
both groups (A&B).

The bowel control: is a graphic rating
scale, which was used to measure the
severity of fecal incontinence as reported
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by the patient’®. The patient was asked to
place a cross on VAS with numerical
values placed equidistantly along a 10cm
line 0 = no control, 10 = complete control.
The descriptors and numbers help the
subject to place her estimate on the line It
was done for all subjects in both groups (A
and B), before starting the first session,
after the 12" session and at the end of the
24"™ session of the treatment.

b- Treatment tools

Magnetic stimulator: Magstim200 with
a single high power coil 70mm circular coil
delivered mono-phasic stimulation with
Maximum  Power:  0-100%, Maximum,
Frequency at Maximum Power 0-100hz,
Upper Frequency 0- 100hz, Maximum
Frequency Burst, 0- 100hz and Minimum
Pulse Interval 0-10s (Magstim Co., Ltd.,
Carmarthen, United Kingdom).

c- Treatment procedure

All patients were taught about the
anatomy of the pelvic floors, physiology and
continence mechanism. Before starting the
treatment sessions patients were asked to
evacuate their bladders and this followed by 5
minutes rest. Each woman in both groups
(A&B) was taught about the goals of pelvic
floor training exercises in cases of fecal
incontinence, which, are to improve the
strength of the anal sphincter muscles; to
improve the coordination between the
abdominal, gluteal, and anal sphincter muscles
during voluntary squeeze and following rectal
perception and to enhance the anorectal
sensory perception.

Group (A) Pelvic floor muscles exercises:
Each women was lie in the lithotomy
position so, the pelvic floor was assessed
through vaginal / anal palpation by therapist
aiming to increase awareness of position of the
levator ani & pubrectailis muscles; to control
muscle contractions correctly without using
her abdominal or glutei muscles and to
strengthen the levator ani muscles. The patient
instructed to contract her pelvic floor muscles
without contracting adjacent muscles, such as
the abdomen, glutei and hip adductors muscles
twenty repletion consisted of contraction and

squeezing of the muscle ten seconds followed
by relaxation for twenty second then rested for
two minutes, according to Romanzi®® protocol.
When, the patient was asked to squeeze and to
maintain the squeeze for as long as possible,
the anal sphincter muscle contracts. This
increase in anal pressure enforced by the
verbal commend provided by the
therapist>''*®. The recto-anal coordination
training is to achieve a maximum voluntary
squeeze. In reality, this maneuver mimics the
arrival of stool in the rectum and prepares the
patient to react appropriately by contracting
the right group of muscles®. Patients were
instructed to selectively squeeze their anal
muscles without increasing their intra-
abdominal  pressure or inappropriately
contracting their gluteal or thigh muscles. In
addition, these maneuver identifies sensory
delay and train the individual to use visual
clues to improve sensorimotor
coordination*®*®!*. The exercises program
lasted for twenty minutes three times a week
for eight consecutive weeks. Home exercises
through  continuing practicing  these
contractions as frequent as possible according
to her ability.
Group (B) Pelvic floor
Stimulation.

Women were lying in crock lying
position. The magnetic stimulation delivered
to the pelvic floor muscles circular probe
inserted under the lumbosacral region (Figl).
The selected parameters induced mono-phasic
stimulation, frequency 50 Hz, and 100%
maximum output intensity, Duration of
treatment was thirty minutes per session®.
Each session repeated three time/weeks for
two consecutive months in additional to pelvic
floor muscles exercises as in group (A).

Magnetic
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Fig. (1): The 70mm Coil treament head over the
of the sacrum showing the nerve roots are likely
to be stimulated.

Statistical analysis

In this study, we observed a difference in
the pretreatment and post treatment mean
results with the Student "t" test: for the
significance of difference between studied

parameters (for quantitative variables) and
Chi-square test: was used for qualitative
variables, the statistical significance at a
confidence of 95% (a-level of 0.05).

| RESULTS |

The pretreatment evaluation indicated no
significant  difference in all measured
parameters between both groups (P>0.05) as
indicated in table (1).

The severity of fecal incontinence
measured by the bowel control scale as
reported by the women revealed a highly
significant decrease (P<0.01) after the end of
24" session of treatment in each group. While
comparing both groups (A and B) the post
treatment scores showed that group (B) was
highly significantly (P<0.01) decrease than
group (A) at the end of 24™ session of
treatment. (Table 2,3 and 4)

Table (2): Shows the Bowel Control scores the 1% session, after the 12" session and at the end of the 24"

session of the treatment in group A.

Before 1%'S After 12™S After 24" S

VAS No. % No. % No. %
Complete Control 0 0% 1 4% 15 60%
Excellent Control 0 0% 8 32% 9 36%
Good Control 2 8% 15 60% 1 4%
Slight Control 9 36% 1 4% 0 0%
No Control 14 56% 0 0% 0 0%
Total 25 100% 25 100% 25 100%

S = session ttt= treatment

No. = number % = percentage

Table (3): Shows the Bowel Control scores before the 1% session, after the 12" session and at the end of the

24" session of the ttt in group B.

Before 1%'S After 12 S After 24" S

VAS No. % No. % No. %
Complete Control 0 0% 8 32% 19 76%
Excellent Control 0 0% 11 44% 6 24%
Good Control 3 12% 6 24% 0 0%
Slight Control 7 28% 0 0% 0 0%
No Control 15 60% 0 0% 0 0%
Total 25 100% 25 100% 25 100%

S = session ttt= treatment

No. = number %= percentage
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Table (4): Shows analytical statistics of the Bowel Control scores in both groups (A and B) before and

after treatment.

Visual analogue scores

X? P. value significance

Before the first session of the ttt in group A
Vs
Before the first session of the ttt in group B

0.95 >0.05 NS

After the 12" session of the ttt in group B
Vs
After the 12" session of the ttt in group A

4.50 <0.05 S

At the end of the 24™ session of the ttt in group B
Vs
At the end of the 24" session of the ttt in group A

8.42 <0.01 HS

X? = Chi-square test
HS = highly significant
Vs = Versus

The mean values of Anal pressure were
presented in table (5) post treatment results
highly significant increase (P<0.01) shown
after two consecutive months of treatment in
both groups however, comparing post
treatment results in both groups (A and B)

P. Value = Probability of error
S=significant
ttt = Treatment

NS= Non significant

showed significant increase (P<0.05) in group
(A) compare to group (B) after the end of the
12" session of treatment and also highly
significant increase (P<0.01) in group (A) as
compared with group (B) at the end of
treatment after two consecutive months.

Table (5): The mean values of Anal pressure pre and post treatment in group (A) and group (B).

Group (A) Group (B) t- value P- value Significance
Pre-ttt g’g’a” 280_'2836 271_'2615 0.227 0.822 NS
Post 12" session g/lgan 295?'3223 382.5525 0.176 <0.05 S
Post 24" session g’g’a” 470_;55; 592_;5566 0.162 <0.01 HS

Group A: pelvic floor muscles exercise
SD: Standard Deviation

P- value: Probability value

S: Significant

The manometric findings (the resting or
squeezing pressure) post treatment results in
group (A) showed highly significant (P<0.01)
and the same post treatment results obtained in
group (B) in table (6). While, comparing post
treatment results for both groups (A and B)

Group B: pelvic floor magnetic stimulation
t- value: Unpaired t value

NS: Non Significant

HS: Highly Significant

showed that the results of both resting and
squeezing pressure results in group (B) were
highly significant increase (P<0.01) at the end
of treatment as compared with group (A).
(Table 6 & figure 2)

Table (6): The mean values of the Manometric findings pre & post treatment in both groups (A and B).

Group (A) Group (B) t value P value Significance
g % :E Pre-ttt g"ga” 187.6857 259'2634 0.127 0.899 NS
& £ € posttt g"ga” ﬁgg ig:gg 2.185 <0.01 HS
g %zz Pre-ttt g"ga” 43%352 45%634 0.135 0.569 NS
S £ € posttt g"ga” 18:2‘71 i‘;:i; 3.248 <0.01 HS

Group A: pelvic floor muscles exercise

SD: Standard Deviation
P- value: Probability value

t- value: Unpaired t value
NS: Non Significant

Group B: pelvic floor magnetic stimulation

HS: Highly Significant
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Fig. (2): The mean values of Manometric findings pre & post ttt in both group (A) and (B).

| DISCUSSION |

Incontinence is a social problem which
affects women's quality of life directly or
indirectly”®, so that the increase in living
standards has created a group of female
incontinence patients who now seeking for
treatment, this in turn raised the interest of
medical researchers to find both preventive
and effective treatment procedures for such
cases™.

This study shows that pelvic floor
magnetic stimulation and pelvic floor muscles
exercises were associated with a significant
improvement in the symptoms of postpartum
fecal incontinence. In respect of the results of
the present study, after treatment there was
highly significant improvement in the mean
values of all measured parameters: bowel
control scores, anal pressure canal and
Anorectal manometry studies (anal resting
pressures and squeeze pressures) in both
groups (A&B). While, in comparing the post
treatment results a high  significant
improvement was recorded in  women
belonging to the pelvic floor magnetic
stimulation group after two consecutive
months of the treatment. However, no
significant difference was presented when
comparing the pretreatment results of the two
groups.

Magnetic stimulation induces an electric
field sufficient to produce neural membrane
polarization. From urologic studies, this
membrane polarization stimulates efferent

pudendal nerve activity, resulting in increased
urethral closing pressures and reduced detrusor
instability?. Noninvasive sacral magnetic
stimulation has been shown to activate large
sacral nerve fibers, which via the pudendal
nerves, innervate the striated sphincters and
pelvic floor muscles®®.

Magnetic stimulation (MS) has been
used to activate the neuromuscular tissue by
inducing an electric field this effect was used
to develop a novel technique for measuring the
pudendal nerve terminal motor latency
(PNTML) to the external anal sphincter (EAS)
in healthy volunteers and patients with fecal
incontinence®. Also, study the effect of sacral
magnetic stimulation (MS) on the neuropathic
rectum and urinary bladder in dogs. It has been
demonstrated in a canine model and in humans
that sacral MS of both the empty and full
rectum showed a significant increase in rectal
and vesical pressures and a drop of rectal neck
(anal canal) pressure?®. Shafik and El Sibai in
2000%" study the effect of magnetic stimulation
on the contractile activity of the rectum in
humans the clinical trial was performed on 28
healthy volunteers (mean age, 36.6 years; 18
men and 10 women), Concluded that,
magnetic sacral stimulation induced rectal
evacuation with no adverse effects. The
method is simple, easy, safe, and noninvasive
and they suggested that MS could applied for
the treatment of the fecal incontinence.

Our pelvic floor magnetic stimulation
results came in agreement with those of
Morren et al.,** studied electrical sacral root
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stimulation induces defecation in spinal cord
injury patients and is currently under
examination as a new therapy for fecal
incontinence. In  contrast to electrical
stimulation, magnetic  stimulation §
noninvasive. To gain more insight into the
mechanism of action of sacral root stimulation
who, studied the effects of magnetic sacral
root stimulation on anorectal pressure and
volume in both fecal incontinence and spinal
cord injury patients. Repetitive magnetic
sacral root stimulation was performed
bilaterally using bursts of five seconds at 5 Hz.
There were an increase in anal pressure was
seen in 100 percent of the control subjects, in
86 percent of the spinal cord injury patients,
and in 73 percent of the fecal incontinence
patients (P=0.03).

The magnetic sacral root stimulation
produces an increase in anal and rectal
pressure”®®® and a decrease in rectal volume in
healthy subjects and patients with fecal
incontinence or a spinal cord injury®’.

Many factors may have contributed to
the marked objective and subjective
improvement in continence status observed in
a shorter period. First, pelvic floor muscle
exercises conducted under the close
supervision of a trained professional have
proven more effective than pelvic floor
exercises performed at home may have
contributed to rapid continence improvement.
However, the relative contribution of each
factor cannot be determined in our study such
as the absence of a placebo group in this study.
The decision not to include a placebo group
was based on the evidence in the current
literature that pelvic floor exercise is an

effective treatment for fecal
incontinence'**>%,
Pelvic floor muscle/anal sphincter

exercises are often suggested for patients with
fecal incontinence. These might be self-
directed, taught via wverbal and/or written
instructions from a health professional, or
taught during a vaginal or anal digital
examination. The rationale is to enhance
sphincter strength, endurance and speed of
response by a program of systematic exercises,
usually over a period of several months®. This
could in theory enable the patient to better
resist the urge to defecate by use of the

external anal sphincter and the puborectalis
muscle of the pelvic floor. Better muscle
function could also augment resting tone in the
anus, thus improving episodes of passive fecal
soiling™.

Our  pelvic floor muscles exercises
results came in agreement with those of
Glazener et al.,*® reported the results of a study
747  post-natal women  with  urinary
incontinence, 111 of which had faecal
incontinence at baseline (57/371 and 54/376 in
the intervention and control  groups
respectively). The specific comparison under
consideration was education on pelvic floor
muscle training administered vs standard post-
natal management which included a brief
description of pelvic floor muscle training.
Both interventions occurred 3 months post-
delivery. The study had 9 month and 6 year
follow-up periods. Reported that although
significant differences for fecal incontinence
were found at 1 year (intervention group: 4%
FI vs control group: 11%) these results were
not sustained at 6 year follow up (control:
12% vs intervention: 13%) (95% CI -6.4% to
5.1%).

The pelvic floor muscles exercises
results of the current study disagreed with
those reported by Norton et al “ reported
results from 171 patients referred to a
specialist colorectal hospital with episodes of
fecal incontinence. These patients  were
allocated to one of four interventions: a)
general faecal incontinence advice b) advice +
pelvic floor muscle training with feedback
from digital examination c) advice + pelvic
floor muscle training with computer assisted
biofeedback d) advice + pelvic floor muscle
training with computer assisted biofeedback +
use of a home biofeedback device. They
concluded there was no difference between
both groups on any of the fecal incontinence
outcomes recorded at 12 months follow-up.

Conclusion

According to the results of this study
supported by relevant research work
conducted abroad in this area two months of
pelvic floor magnetic stimulation and pelvic
floor muscle exercise could be effective in
treating postnatal fecal incontinence
however, pelvic floor magnetic stimulation are



Bull. Fac. Ph. Th. Cairo Univ., Vol. 14, No. (2) July 2009 163

more of superior than pelvic floor exercises on 11- Gilbert, R.: "Choosing and using disposable

treating such case. body-worn continence pads”. Nursing Times,
101(29): 50-51, 2005.

‘ REFERENCE 12- Gilliland, R., Altomare, D.F., Moreira, H.,

Oliveira, L., Gilliland, J.E. and Wexner, S.D.:
"Pudendal neuropathy is predictive of failure
following anterior overlapping
sphincteroplasty". Diseases of the Colon and
Rectum, 41(12): 1516-1522, 1998.

Giordano, P., Renzi, A., Efron, J., Gervaz, P.,
Weiss, E.G. and Nogueras, J.J.: "Previous
sphincter repair does not affect the outcome of
repeat repair”. Diseases of the Colon and
Rectum, 45(5): 635-640, 2002.

Glazener, C.M., Herbison, G.P., Wilson, P.D.,
MacArthur, C., Lang, G.D. and Gee, H.:
"Conservative management of persistent
postnatal urinary and fecal incontinence:
randomized controlled trial". BMJ, 323(7313):
593-596, 2001.

Glazener, C.M., Herbison, G.P., MacArthur,
C., Grant, A. and Wilson, P.D.: "Randomized
controlled trial of conservative management of
postnatal urinary and fecal incontinence: six
year follow up". BMJ, 330(7487): 337, 2005.
Hill, J., Corson, R.J. and Brandon, H.: "History
and examination in the assessment of patients
with idiopathic fecal incontinence". Dis Colon
Rectum, 37(5): 473-477, 1994.

Hull, T.: "Fecal Incontinence”. Clinical Colon
Rectal Surg., 20(2): 118-124 2007.

Jorge, J.M. and Wexner, S.D.: "Etiology and
management of fecal incontinence [Review]"
Dis Colon Rectum, 36(1): 77-97, 1993.

Jung, S.A., Pretorius, D.H., Weinstein, M.,

1- Barker, A.T., Jalinous, R. and Freeston, I.L.:
"Non-invasive magnetic stimulation of human
motor cortex". Lancet, 2: 1106-1109, 1985.

2- Chank, M.K., Yeh, C.H. and Murray-Green,
C.: "Sacral nerve stimulation is more effective
than optimal medical therapy for severe fecal
incontinence: a randomized, controlled study".
Dis Colon Rectum, 51(5): 494-502, 2008.

3- Chiang, L., Ouslander, J. and Schnelle, J.:
Dually incontinent nursing home residents:
Clinical  characteristics and  treatment
differences. J Am Geriatr Soc., 48(6): 673-676,
2000.

4- Chiarioni, G., Whitehead, W.E., Pezza, V.,
Morelli, A., Bassotti, and G.: "Biofeedback is
superior to laxatives for normal transit
constipation due to pelvic floor dyssynergia™
Gastroenterology, 130: 657-664, 2006.

5- Ctercteko, G.C., Fazio, V.W., Jagelman, D.G.,
Lavery, 1.C., Weakley, F.L. and Melia, M.:
"Anal sphincter repair: a report of 60 cases and
review of the literature". Australian and New
Zealand Journal of Surgery, 58(9): 703-710,
1988.

6- Deutekom, M., Terra, M.P., Dobben, A.C.,
Dijkgraaf, M.G., Baeten, C.G., Stoker, J. and
Bossuyt, P.M.: "Impact of faecal incontinence
severity on health domains". Colorectal Dis, 7:
263-269, 2005.

7- Engel, AFF., Kamm, M.A. and Bartram, C.I.:

13

14

15

16

17

18

19

"Relationship  of symptoms in fecal
incontinence to specific sphincter
abnormalities”. Int J Colorectal Dis, 10: 152-
155, 1995.

8- Fujishiro, T., Takahashi, S., Enomoto, H.,
Ugawa, Y., Ueno, S. and Kitamura, T.:
"Magnetic Stimulation of the sacral roots for
the treatment of urinary frequency and urge
incontinence: an investigational study and
placebo controlled trail". J Urol., 168(3): 1036-
1039, 2002.

9- Galloway, N.M. and Appell, R. A
"Extracorporeal magnetic stimulation therapy
for urinary incontinence". In: Pelvic Floor
Dysfunction: Investigations and Conservative
Treatment. Bourcier, A.P. and LaTorre, F.
(editors) C.E.S.I. Rome, 291-294, 1999.

10- Gee, A.S. and Durdey, P.: "Urge incontinence
of feces is a marker of severe external anal
sphincter dysfunction”. Br J Surg., 82: 1179-
1182, 1995.

Nager, C.W., Den-Boer, D. and Mittal, R.K.:
"Closure Mechanism of the Anal Canal in
Women: Assessed by Three-Dimensional
Ultrasound Imaging". Dis Colon Rectum, 51:
932-939, 2008.

Kamm, M.A.. "Obstetric damage and fecal
incontinence". Lancet, 344: 730-733, 1994.
Morren, G.L., Hallbdok, O., Nystrém, P.O.,
Baeten, C.M. and Sjodahl, R.. "Effects of
magnetic sacral root stimulation on anorectal
pressure and volume". Dis Colon Rectum.,
44(12): 1827-1833, 2001.

Nelson, R., Furner, S. and Jesudason, V.:
"Fecal incontinence in Wisconsin nursing
homes: Prevalence and associations”. Dis
Colon Rectum, 41: 1226-1229, 1998.

Norton, C., Chelvanayagam, S., Wilson-
Barnett, J., Redfern, S. and Kamm, M.A.:
"Randomized controlled trial of biofeedback
for fecal incontinence”. Gastroenterology,
125(5): 1320-1329, 2003.



164 The Effect of Magnetic Stimulation of Pelvic Floor on
Treating Postpartum Fecal Incontinence

24- Rao, S.S. and Sun, W.M.: "Current techniques neuropathic rectum and urinary bladder in a
of assessing defecation dynamics”. Dig Dis., canine model”. Urology, 54, 368-372, 1999.
15 (Suppl. 1): 64-67, 1997. 29- Shafik, A "magnetic pudendal
25- Romanzi, L.. "Pelvic floor exercises, neurostimulation: a novel method for
biofeedback, electrical stimulation, and measuring pudendal nerve terminal motor
behavior modification In BLAIVAS, J.G. latency”. Clinical Neurophysiology, 112(6):
(Ed.).Topics in clinical urology and treatment 1049-1052, 2001.
of urinary incontinence". New York, 69-89, 30- Shafik, A.: "Sacral magnetic stimulation in
1996. puborectalis paradoxical syndrome". Acta Chir
26- Sailer, M., Bussen, D. and Debus, E.S.: Ingosl., 49: 27-32, 2002.
"Quality of life in patients with benign 31- Sultan, A.H., Kamm, M.A. and Hudson, C.N.:
anorectal disorders". Br J Surg., 85: 1716- "Anal-sphincter disruption during vaginal
1719, 1998. delivery”. New England J Med, 329: 1905-
27- Shafik, A. and EI-Sibai, O.: "Effect of 1911, 1993.
magnetic stimulation on the contractile activity 32- Sultan, A.H., Kamm, M.A. and Hudson, C.N.:
of the rectum in humans". Am Surg., 66: 491- "Third degree obstetric anal sphincter tears:
494, 2000. risk factors and outcome of primary repair". Br
28- Shafik, A.: "Magnetic stimulation: a novel Med J, 308: 887-891, 1994.

method for inducing evacuation of the

| ml pedld

dadl ) (o gal) cilae Adud g Cpauadl  plalinall 4piil) il
BV gl dmy (gl B il e B

ey 0 Goal Wl 8 Al ) o gad) Ban] slalinal) aguill il sl Al Hall o328 iy el 1 A jal) oda (e Ciagdl
o laal ida gl JOUA) Bas gl a Jlall 53be (he e ghiie sde (pased e Al ) oda cuysal a8l 1 gkl g i pall | 52V )
Sl Vs e il Caadal) Uil 8 Lo Alaje & 58l daala Galall 0S5 & 58015 05l sl CSEe ) dadl 1) i sal
Andl ) (m sall COland iy jaly Gl se (gl 5 (1) e saaall 1 (Qel)Oie sana (M) Lo sdie Ggapali a3 a5 50 1) 22y (53 ISU
CalS 5 dadl )l sall cBlime il jai (o) ALYl bl i gall il lalinal) 4l Cialse @ll 5 (@) A sanall s Laid
G bl Aled b A 5 el 5 o Slad) Ay U8 (G e el o Lo gl il 3G Jamay (pulliie (jed e ganal) SIS Ml 320
allia Gf dul Al o3a (e gl cidl 1 @il | a8l Jarall Gl s 5l Jase Jsany ) AY) ASialion @ jlis) (8 55k
Ailan) AV Cld (3558 3 ga 5 SIS Canll o) ja) U8 45V il e e die (el Osie seaall e dilian) AVS 3 (358
DALY | (ie senall DS g el ey ) Al ie Aadl I (i el OMan) lalina) 4l Ao sane U5 e Aol
Ol s Juad 5l 13 e JS S Aadl )1 (i sall CBliand LpaDladl iy yaill 5 usadalineal) 4l (e IS of Al jall 038 (e giliall il
Zoad el 3l Jils 5 (ge ALy Al 5S Gadl 1) (o sall CBland iy ety i) 8 Lo 3) Agleli g il ST plalinal) sl S
LBV gl g gl Ul SV A




