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| ABSTRACT |

Objective: this study conducted to determine the effectiveness of intravaginal biofeedback in reducing pelvic
floor over activity and Hyperirritability in relieving dyspareunia as well as improving vulvar vestibulitis
syndrome. Patients and methods: twenty-one females, all were newly married (less than 1 year), they all
complained of Dyspareunia due to vulvar vestibulitis syndrome. Their ages ranged from 22-29 years with a
mean of 25.95+1.94. They were collected at the Outpatient Clinic, Department of Gynecology, Faculty of
Medicine Ain Shams University over a period of 2 years starting from December, 2001 till November, 2003.
Each patient was given a short-term treatment consist of three treatment sessions per week for two
successive months using a intravaginal biofeedback perinometer unit and were evaluated before starting the
first session of treatment, after the end of twelfth sessions and at the end of twenty four session of treatment
session for all participant in term of measuring the Modified Oswestry Sex life score, Pelvic floor
contraction & hyperirritability by digital examination of the Pelvic floor muscle (Subjective Measurement)
and by electronic perinometer (objective measurement). Results: Comparing the pre and post treatment
(after 12th & 24th session of treatment) the mean values of all measurements parameters revealed
significant improvement. Conclusion: According to the results of the present study it could be concluded
that A biofeedback-assisted exercise program of the pelvic floor muscles significantly reduces and, in some
cases, eliminates symptoms of vulvar vestibulitis syndrome.

Key words: Vulvar vestibulitis syndrome, Biofeedback and Pelvic floor muscles.

\ INTRODUCTION \ causes of dyspareunia in women of fertile
age™*>*°. VS has been described as a clinical
disease characterized by three symptoms and

signs: (a) severe pain on vestibular touch or

hronic or recurrent pain involving
the female reproductive system is a

neglected, poorly understood, and
costly women's health problem?®’.
Dyspareunia, or painful intercourse, a
recurrent acute pain that can be located
anywhere from the vaginal introitus to the
uterus and adnexae, affects 10 - 15% of
women in North America; perhaps the most
common type of premenopausal dyspareunia is
vulvar vestibulitis syndrome®”.
Vulvar vestibulitis syndrome (VVS) is a
heterogeneous, multisystemic and
multifactorial disease and is one of the leading

attempted vaginal entry; (b) tenderness when
pressure is localized within the vestibule; and
(c) physical findings confined to vestibular
erythema of various degrees®. This distressing
syndrome has no clear etiological
determinants, although it has been associated
with repeated yeast infections and other
urogenital inflammatory conditions®**.
Medical therapies have been advocated
for the management of this distressing
problem. These include antihistamines,
tricyclic antidepressants, compresses, topical
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anesthetics and lubricants®. Topical remedies
do not cure the condition, but soaks of
Burow's, Aveeno-oilated or aqueous lidocaine
solution have been reported to produce
temporary and partial relief of symptoms in
some patients**. Steroids have been tried for
their anti-inflammatory effect’. Laser surgery
is not recommended due to prolonged and
painful healing time. Local injections of alpha
interferon (r-alpha IFN) in selected patients
have not proven entirely successful, but
immunotherapy may be beneficial in some
cases™®. Dietary restrictions and reduction of
irritants in the urine or in topical agents are
reported as being successful in some cases*.

Cutaneous Vulvar Clinic physicians at
Columbia University College of Physicians
and Surgeons first approached me in 1991.
They had noticed that during intravaginal
digital palpation, the levator muscles of
women suffering from vulvodynia manifest
considerable chronic "tension and spasticity".
These specialists requested the use of
biofeedback which is self regulation training
technique derived from well established
principles of human learning to correct this
muscle abnormality and results were good**.

The rational for studying pelvic floor
muscles in-patients with vulvar vestibulitis is
the fact that these patients usually demonstrate
hyperirritability of the pelvic floor muscles
411823 Travell and simons® reported that this
hyperirritability could be activated by
localized tissue disturbances. Some success
has been reported with physical therapy,
internal massage, and biofeedback as well.

More recently, Glazer, et al. (2002)*2 has
recommended the use of  surface
electromyographic biofeedback of pelvic floor
musculature in order to reduce the instability
and hypertonicity of their pelvic floor muscles
as an approach to the management of the
vulvar pain.

The aim of this clinical trail was to
determine the effectiveness of intravaginal
biofeedback in the reducing pelvic floor over
activity and Hyperirritability in relieving
dyspareunia as well as improving wvulvar
vestibulitis syndrome.

[ MATERIALS AND METHODS |

Patient and Methods

The present study included 21 females,
all were newly married (less than 1 year), they
all complained of Dyspareunia. Their ages
ranged from 22-29 years with a mean of
25.95+1.94. They were collected at the
Outpatient Clinic, Department of Gynecology,
Faculty of Medicine, Ain Shams University,
over a period of 2 vyears starting from
December, 2001 till November, 2003.

All patients included in this study
evaluated before starting the treatment through
independent  gynaecologic ~ examinations
carried out according to the following
standardized protocol: 1- A urine sample was
obtained: 2- A brief interview about past
medical history, medication and obstetric
gynecologic  history including  painful
intercourse; 3- Vaginal cultures were taken for
Candida, Gradnerella, and Trichomonas as
well as a Papanicolaua smear if the women
had not been tested in the past year; 4- A
cotton swab palpation of the labia majora and
labia minora (right, left and midline) and six
vestibular sites (in a clockwise fasion:12
O'clock then 12-3, 3-6, 6-9 and 9-120'clock);
5- The degree of vestibular erythema was
evaluated on a scale of O(none) to 3(severe)
and noted on a standard bimanual palpation of
the following areas was carried out: vagina
(anterior vaginal wall, pubococcygeal muscle,
uterosacral ligament, insetion of speculum,
insertion of finger) uterus (cervix and corpus
with and without motion). Women rated the
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pain at each site on scale of 0 (no pain) to 10
(worst pain)*®. Gynecologist was instructed to

Table (1): Basic data of examined patients.
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use Friedrich's criteria as best they could to
diagnose vulvar vestibulitis syndrome’?®,

Age Weight Height Body Mass Index
Min 22.00 63.00 160.00 23.42
Max 29.00 75.00 170.00 29.30
Mean 25.95 69.67 166.24 25.22
SD 1.94 3.44 3.45 1.29

Materials

1) Weight-height scale was wused for
measuring the patient’s body weight and
height to calculate the body mass index.

2) Preniometer (Peritron 9300): The Peritron
9300 designed by Cardio Design Pty ltd.
Australia. It is supplied with vaginal
sensor. Technical specification: Numerical
readout 0-300 cm H,0, Resolution 1lcm
H,0, Accuracy zlcm Ho for 95% of
readings, Display liquid crystal 3.5 digits,
12.7mm high with indicator for battery low
charge, Output option 0-3.5 VDC into 3.5
K ohms min. proportional to sensor
pressure with connecting tube with end
fittings has a (T) with one way valve for
optional air inflation and vaginal sensor 28
mm diameter; 30 mm active surface,
consist of an air-tight seamless silicone
rubber sheath over a skeleton that allows
the central section to be pressed in
radically in response to a muscular
contraction. Condoms were used for
covering the vaginal probe to avoid cross
infections and jell was used for lubrication
of the vaginal probe into the vagina.

In practice, the airs displaced from the
detachable vaginal sensor travels to a pressure
transducer in the monitor unite via a
connecting tube. The signal from the
transducer is interpreted by microprocessor
and displayed either numerically in
centimeters water pressure or as a multi-range
bar graph for biofeedback. Peak and average

readings for the contraction and its duration
can be recorded. It was used for objective
assessment of the hyper tonicity and strength
of pelvic floor muscles contractions as well as
inhibition of pelvic floor over activity and
teaching muscle re-education before starting
the treatment, after the 12" and 24™ sessions of
treatment.

Methods

Standard diagnostic

inclusion

A- Assessment procedures (was tested before
starting the first session of treatment, after
the end of twelfth sessions and at the end
of twenty four session of treatment session
for all participant)

- All were subjected to Modified Oswestry
Sex life score® to assess the pain induced
by sexual intercourse (0-6): my sex life is
normal and causes no extra pain; my sex
life is normal but causes some extra pain;
my sex life is nearly normal but is very
painful; my sex life is severely restricted
by pain; my sex life is nearly absent
because of pain and pain prevents any sex
life at all.

- Digital examination by the palpation of the
Pelvic floor muscle through intravaginal
digital examination (Subjective
Measurement): a-using a five levels ordinal
scale for Pelvic floor muscle contraction
score (0-5): unable to isolate, or no feel
tightening; light contraction but unable to

procedures before
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retain examiner's finger; light contraction
but unable to sustain tightening for 1
second; moderate contraction also, able to
sustain tightening for 3 seconds and strong
contraction also, able to sustain tightening
for 5 seconds. b-using another five levels
ordinal scale for Pelvic floor muscle
Hyperirritability score (0-5): no pressure or
pain  associated  with  examination;
comfortable pressure associated with
examination;  uncomfortable  pressure
associated with examination, moderate
pain  associated  with  examination,
intensifies with Kegel maneuver and
severe pain associated with examination,
patient is unable to perform Kegel
maneuver due to pain.

- Pelvic floor contraction & hyperirritability
(objective measurement) by Perinometer
(Peritron 9300) evaluating the maximum
contraction (highest and average readings)
and  hypertonicity  reading  without
voluntary contraction (lowest and average
readings), the peak, average readings and
the duration in seconds can be recalled by
holding in the button for more than two
seconds.

Treatment procedures

Before starting the treatment sessions
patients were asked to evacuate their bladders
and this followed by 5 min .They received
EMG Biofeedback training to their pelvic floor
muscles, through trans-vaginal electrode for
twenty minutes, three times weekly for 8
weeks in addition to an exercise program of
pelvic floor as a home routine.

Biofeedback Unit preparation

Each patient was trained on localization
and isolation of pelvic floor muscles
contraction, to achieve the awareness of the
muscle contraction; Patient in crock lying

position, a pillow or two under her head for
comfort, knees and feet 30 cm apart; Covering
the vaginal sensor by condom and handle the
sensor by the tail of the connector of the
connecting tube; Turns on Peritron in
numerical mode with the readout display in cm
H,o column pressure by pressing one click of
the button to ensure a zero based reading for
contraction.

The protocol of training

The women was asked to continue
contraction and relaxation of the pelvic floor
muscle against the vaginal electrode (sensory
feedback) trying to reach a higher reading than
the number already visible to her on the screen

(visible feedback) aim to increase the muscle

strength hence, after that trying to reach a

lowest reading than the number already visible

to her on the screen (visible feedback) aim to
decrease the Hyperirritability of the pelvic
floor muscles?.

e (5- Second) just holding the vaginal
electrode without contraction (stretching).

e (Fast twitch fiber) Tighten and relax the
pelvic floor muscle against the vaginal
electrode as quickly as possible 10-20
times in a row. Relax for a count of 10, and
then repeat.

e (5- Second) just holding the vaginal
electrode without contraction (stretching).

¢ (Slow twitch fiber) Tighten the pelvic floor
muscle against the vaginal electrode as
hard as you can for a count of 10-20. Relax
for a count of 10, and then repeat.

e Ten seconds of rest.

o (Fast & slow twitch fiber) Tighten the
pelvic floor muscle against the vaginal
electrode "halfway" (half as hard as you
did for the slow contraction) and hold it for
60 seconds. Relax for a count of 20, and
then repeat.
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e (5- Second) just holding the vaginal
electrode without contraction (stretching)
(Quoted from Glazer, et al 1999) .
Withdraw the sensor, switch off by
clicking the button three times or wait for
auto-off after four minutes.

The exercises program lasted for twenty
minutes three times a week for eight
consecutive weeks. Patients were instructed to
do strong muscle contractions of the pelvic
muscles (Pubovaginalis, Puborectalis, both
fibers together) at home as follows: 60
repetitions of 10 seconds of rest followed by
10 seconds of muscle contraction twice daily
with several hours between the 2 practice
sessions.

Statistical analysis
The collected data were fed into
computer for statistical analysis using SPSS
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software and the statistical significance at a
confidence of 95% (a-level of 0.05).

| RESULTS |

In this study the Modified Oswestry Sex
life score was investigates, before starting the
treatment the majority (45.20%) of the subject
had pain prevents any sex life at all, after one
month of treatment the majority (32.30%)of
cases had pain is severely restricted their sex
life and after the end of the 24™ session of
treatment the majority (45.20%) of the subject
had no extra pain and their sex life is normal.
Comparing the pre treatment results to post
treatment (after 12" & 24™ session of
treatment) by using the chi square test, the
differences were found to be statistically
highly significant improve in sex life score (P<
0.001), table (2).

Table (2): shows the mean Percentage of Modified Oswestry Sex life score, before starting ttt, one month

after ttt & at the end of ttt.

Statistics - lg/lodlfled O45westry SZX life scor; - 7 value P value
Before ttt 45.20% | 38.70% | 16.10% | 0.00% | 0.00% | 0.00% 445 0.001*
After 12" session 3.20% | 25.80% | 32.30% | 25.80% | 12.90% | 0.00% ' )
Before ttt 45.20% | 38.70% | 16.10% | 0.00% | 0.00% | 0.00% 491 0.001*
After 24" session 0.00% | 0.00% | 0.00% | 25.80% | 29.00% | 45.20% ' )
After 12" session 3.20% | 25.80% | 32.30% | 25.80% | 12.90% | 0.00% 497 0.001*
After 24" session 0.00% | 0.00% | 0.00% | 25.80% | 29.00% | 45.20% o )

Z-value: Chi-square P- value: Probability value

1 My sex life is normal & causes no extra pain 4. My sex life is severely restricted by pain
2: My sex life is normal but causes some extra pain 5. My sex life is nearly absent because of pain
3: My sex life is nearly normal but is very painful 6:  Pain prevents any sex life at all

Comparing the pre and post treatment
mean values of sexual intercourse per month
as shown in table (3) and Fig (1), revealed
highly significant (P< 0.001) increase where,
the mean value pretreatment was 2.09+0.94

times per month, after 12" session of treatment
5.29+£1.77 times per month and 11.32+4.53
times per month  after the end of 24™ session
of treatment.
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Table (3): Shows the mean values of sexual intercourse per month before starting ttt, after 12th session

and at the end of 24th session.

_ After After After After
Statistics Before tt 12" session Before tit 24" Session 12" session 24" Session
No. 21 21 21 21 21 21
X 2.09 5.29 2.09 11.32 5.29 11.32
SD 0.94 1.77 0.94 4,53 1.77 4,53
MD -3.19 -9.23 .6.03
t-value -9.25 -11.32 -7.58
p-value 0.001* 0.001* 0.001*
t- value: Unpaired t value P- value: Probability value
ll:l No of Intercourse per month
12 -
< 104
S g.
S
5 61
o
S 4
£
E 21
0 4
before ttt after 12 session at end of ttt

Fig. (1): lustrate the frequency of sexual intercourse per month before starting ttt, after 12th session and
at the end of 24th session.

Digital examination using a five levels
ordinal scale for Pelvic floor muscle
contraction score (subjective measurement)
were presented in table (4). Pre treatment the
majority (48.80%) of the subject were unable
to isolate nor feel tightening, after one month
of treatment the majority (54.80%) of cases
perform light contraction but unable to retain
examiner's finger for 1 second. and after the
end of the 24™ session of treatment the

majority (48.40%) of the subject perform
Moderate contraction also, able to sustain
tightening for 3 seconds. Comparing the pre
treatment results to post treatment (after 12™
&24™ session of treatment) by using the chi
square test, the differences were found to be
statistically highly significant improve in
subjective pelvic floor muscle contraction
score (P< 0.001).

Table (4): Shows the mean values of Pelvic Floor Contraction Score, before treatment, after12th session

and at the end of ttt. (subjective)

Statistics - Pelvicgloor Contract;on Score(subiective) - 7 value P value
Before ttt 48.80% 45.20% 6.50% 0.00% 0.00% 47 0.001*
After 12" session 0.00% 19.40% 54.80% 25.80% 0.00% ' '
Before ttt 48.80% 45.20% 6.50% 0.00% 0.00% 493 0.001*
After24th session 0.00% 0.00% 16.10% 48.40% 35.50% ' '
After 12" session 0.00% 19.40% 54.80% 25.80% 0.00% 459 0.001*
After 24" session 0.00% 0.00% 16.10% 48.40% 35.50% o '

Z-value: Chi-square

P- value: Probability value
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As shown in table (5), digital
examinations using a five levels ordinal scale
for Pelvic floor muscle hyperirritability score
(subjective measurement). The initial results
Pre treatment showed that the majority
(71.00%) of the cases had sever pain
associated with examination, after one month
of treatment the majority (45.20%) of subjects
had uncomfortable pressure associated with
examination. and after the end of the 24th
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session of treatment the majority (48.40%) of
the subjects had no pressure or pain associated
with  examination. Comparing the pre
treatment results to post treatment (after 12th
& 24th session of treatment) by using the chi
square test, the differences were found to be
statistically highly significant improve in
subjective pelvic floor muscle contraction
score (P< 0.001).

Table (5): Shows the mean values of Pelvic Floor Hyperirritability Score before treatment, after12th

session and at the end of ttt. (subjective)

Statistics - Pelvicgloor Contract:i))on Score(subiective) - 7 value P value
Before ttt 71.00% 29.00% 0% 0.00% 0.00% 511 0.001*
After 12" session 0.00% 16.10% 45.20% 38.70% 0.00% ' '
Before ttt 71.00% 29.00% 0% 0.00% 0.00% 494 0.001*
After24th session 0.00% 0.00% 22.60% 29.00% 48.40% ' '
After 12" session 0.00% 16.10% 45.20% 38.70% 0.00% 479 0.001*
After 24" session 0.00% 0.00% 22.60% 29.00% 48.40% o '

Z-value: Chi-square

P- value: Probability value
Moderate pain associated with examination

1:  No pressure or pain associated with examination 4:

Sever pain associated with examination.

2. Comfortable pressure associated with 5.
" examination ’
3 Uncomfortable  pressure  associated  with
" examination

Inspection of table (6) and Fig. (2),
revealed highly significant (P< 0.001) increase
in the mean values of the Pelvic floor
contraction  (objective measurement) by
Preniometer  evaluating the  maximum
contraction (highest and average readings)

when comparing pre and post treatment results
Where, the mean value pre treatment was
32.81+10.59 CmH,0O, after one month of
treatment 56.48+ 1297 CmH,O and
101.58+26.73 CmH,O after the end of
treatment sessions.

Table (6): Shows the mean values of pelvic floor contraction by electronic periniometer (CmH20) before
ttt, after one month of ttt and at the end of ttt.

- After After After After
Statistics Before ot 12" session Before ot 24" Session 12" session 24™ Session

No. 21 21 21 21 21 21
X 32.81 56.48 32.81 101.58 56.48 101.58
SD 10.59 12.97 10.59 26.73 12.97 26.73
MD -23.67 -68.77 -45.1
t-value -12.52 -12.81 -10.24
p-value 0.001* 0.001* 0.001*

t- value: Unpaired t value

P- value: Probability value
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Comparing the pre and post treatment
mean values of the pelvic floor
hyperirritability by Preniometer (evaluating
the  hyperirritability ~ without  voluntary
contraction lowest and average readings)
objective measurement as shown in table (7)

and Fig. (2), was statistically highly significant
(P< 0.001) decrease Where, the mean value
pre treatment was 55.29+ 5.72 CmH,0, after
the 12" session of treatment 32.32+6.14
CmH,0 and 17.55+8.2 CmH,0 after the end
of 24" sessions treatment sessions.

Table (7): Shows the mean values of pelvic floor hyperirritability by periniometer (CmH20) before ttt,

after 12th session of ttt and at the end of ttt.

. After After After After
Statistics Before it 12" session Before it 24™ Session 12" session 24" Session

No. 21 21 21 21 21 21
X 55.29 32.32 55.29 17.55 32.32 17.55
SD 5.72 6.14 5.72 8.2 6.14 8.2
MD 22.97 37.74 14.77
t-value 19.65 26.56 16.77
p-value 0.001* 0.001* 0.001*

t- value: Unpaired t value

P- value: Probability value

O Pelvic floor contraction

120 q

B pelvic floor hyperirritability

100 +

80
60-/
40-/
20

CmH20

before ttt

after 12 session

at end of ttt

Fig. (2): Ilustrate the (objective measurement) of Pelvic floor contraction and hyperirritability before
starting ttt, after 12th session and at the end of 24th session.

| DISCUSSION |

Pelvic floor dysfunction (PFD) has
traditionally been described as resulting from
laxity or poor tonus of the pelvic floor
musculature and/or ligaments. Damage of this
nature usually results from aging, straining, or
trauma and causes urinary or fecal
incontinence and organ prolapse. More
attention is focused now on identifying and
understanding so-called "high-tone” PFD, a
product of hyperclonic or spastic musculature,
leading to symptoms such as urinary urgency-

frequency,  constipation,
dyspareunia, and orgasmic dysfunction
Pelvic EMG activity in typical vulvar
vestibulitis composed of elevated and unstable
resting baseline, poor recruitment, spasm on
sustained contraction and fatigue, poor
recovery and post contraction baseline remains
elevated with high amplitude and instability,
Eighty eight percent (88%) of patients with a
clinical diagnosis of vestibulitis satisfy at least
three or more of these abnormal
electromyographic criteria®.

vulvar ain,
15,18,21
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The results of this study suggest
significant benefit of using the intravaginal
biofeedback of the pelvic floor musculature in
the management of women with moderate to
severe vulvar vestibulitis may be attributed to
strengthening the levator ani muscle there is
not only improved contraction strength, more
relaxed but also increased muscle stability,
less fatigue and a corresponding fall in resting
tension. This appears to be associated with and
indicative of a less active pudendal nerve
which leads to a reduction of pain and an
increase in intercourse®*™.

The results of this piece of work were
supported by those of Travell and Simmons®
who reported that such muscle disturbances
are reflected in discoordination of the
electromyography (EMG) and are prone to
develop in muscles that lie within the pain
reference zone of the disturbed tissue and in
turn reflex back through a dorsal root spinal
cord mechanism to perpetuate tissue
disturbances via its effect on local tissue
(sympathetic mediated activity, including
vascular changes and histamine release). One
factor that perpetuates the wvulvar skin
disturbance is destabilization of pelvic floor
muscles and thus the restablization of the
muscles should allow this condition to resolve.

The results of intravaginal biofeedback
came in agreement with Glazer et al. (1995)°
who demonstrated a slightly more than 50%
cure rate with an average self-reported
improvement of 83%, and 80% of sexually
abstinent patients resuming regular
intercourse. The research showed that only
changes in the standard deviation of the resting
SEMG signal predicted pain change. This
finding confirmed the anecdotal experience
that the treatment is essentially an SEMG
stabilizing program to  decrease the
hyperirritability of the pelvic floor muscles.
This paper also concluded “The response to
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this therapy suggests that whatever the initial
insult or etiologic factor, vulvar vestibulitis
syndrome may be a result of autonomically
mediated pain. In 2000 a study was published
that concluded that 3-5 years after successful
treatment, 100% of those studied remained
completely asymptomatic with no reports of
either vulvar dysesthesia or introital
dyspareunia’.

Result of intravaginal biofeedback
confirm the findings of McKay et al., (2001) %
who studied the effectiveness of pelvic floor
SEMG biofeedback in the management of
patients with moderate to severe wvulvar
vestibulitis syndrome and reported that 84.7%
of treated patients reported either negligible or
mild pain at the end of the study and 70%
resumed sexual activity; this compares
favorably to the results of perineoplasty
surgery for the treatment of vulvar vestibulitis.

The good results of this study agreed
with Bergeron et al. (2001)* who reported a
randomized  controlled comparison  of
vestibulectomy, electromyographic
biofeedback, and group sex therapy/pain
management in the treatment of dyspareunia
resulting from wvulvar vestibulitis. And
concluded that both medical and psychological
treatments are effective in  relieving
dyspareunia and recommended a multimodal
approach to treatment.

In conclusion, pelvic floor muscle
instability is a critical factor in pain associated
with  vulvar  vestibulitis syndrome. A
biofeedback-assisted exercise program that
stabilizes the pelvic floor muscles significantly
reduces and, in some cases, eliminates
symptoms of vulvar vestibulitis syndrome.
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