
55.1 Introduction

Pelvic floor muscles (PFM) form one of the most
complex muscle units in the body [1]. The high level
of anatomical and functional complexity significantly
increases the risk of pelvic floor disorders. These dis-
orders constitute a cluster of pain, incontinence, and
sexual disorders that arise predominantly from struc-
tural changes and dysfunctional muscle states, rather
than a malfunction of the pelvic organs. Where the

integrity of the structural anatomy has not been com-
promised, pelvic muscles provide support to the ab-
dominal and pelvic organs, maintain continence, en-
able sexual intercourse, facilitate parturition, provide
postural support, and assist with movement [2–4]. Yet,
even in the absence of structural defects and with nor-
mal laparoscopy findings, chronic pelvic pain syn-
dromes arise. Understanding the mechanisms of cau-
sation can lead to more effective treatment strategies
and better therapeutic outcomes.

Initial screening needs to distinguish between acute
pain symptoms of organic origin and those arising
from dysfunctional muscle states and associated with
chronic pain. Management of acute pain needs to fol-
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low established medical practice protocols; however,
chronic pain is a more complex phenomenon. Chronic
pain is defined by the International Association for
the Study of Pain as an “unpleasant sensory and emo-
tional experience” [5], and thus requires a psychophy-
siological approach. Characteristic of this approach
is the recognition of the impact of mind–body modu-
lators on the experience of pain. Even though the role
of emotions in the experience of chronic pain will not
be the focus of the discussion, their influence needs
to be acknowledged [6, 7]. 

This chapter will discuss three pelvic pain condi-
tions related to functional changes in PFM and will
specifically consider the role of surface electromyo-
graphy and myofascial therapy in their management.
The three conditions include:

• vulvar pain, classified as vulvodynia, subcategories
vestibulodynia and clitorodynia

• bladder pain, referred to as interstitial cystitis and
bladder pain syndrome

• rectal pain, labeled as levator ani syndrome, proc-
talgia, or coccygodynia.

These pain syndromes affect three separate pelvic
compartments. Bladder and urethral pain affects the
anterior pelvic compartment, vulvovaginal pain affects
the middle compartment, and anorectal pain affects
the posterior compartment. Although each compart-
ment is associated with a specific function (the bladder
with elimination of fluid wastes, the vulva and vagina
with reproduction and sexual pleasure, the anus and
rectum with elimination of solid wastes), what these
three compartments share in common are layers of
soft tissue, consisting of muscles, fascia, and liga-
ments. The PFM make up the bulk of the soft tissue
contained within the bony pelvis. Functionally, these
muscles support abdominal and pelvic organs, main-
tain continence, and create the orgasmic platform for
sexual function.

Surface electromyography (SEMG) provides an
objective means of evaluating the functional state of
PFM and is an important modality in the re-education
and rehabilitation of pelvic muscles. Where dysfunc-
tional muscle states give rise to chronic pain, myo-
fascial therapy (MT) forms an essential component
of  pain management. MT focuses on the elimination
of trigger points in muscles, fascia, and ligaments,
while SEMG assists with correcting dysfunctional

states contributing to pain. Both SEMG and MT assist
in normalizing PFM function and elimination of pain.

55.2 Sources of Pain

The prevailing question in the mind of the clinician
and patient relates to the source of pain. Generally,
three common origins of pain are recognized:

• somatic origin – arising from skin, muscles, and
bone tissue; patients describe this type of pain as
a throbbing, stabbing, or burning

• visceral origin – coming from internal organs; this
type of pain tends to be diffuse and more general-
ized, with patients frequently describing it in more
emotive terms as being a tiring or exhausting pain

• neuropathic origin – arising from damaged nerve
fibers; the pain is described as numbness, pins and
needles, and as producing electric current-like sen-
sation [8].

Of the three sources of pain, the most common is
somatic pain. This arises predominantly from muscle
tissue and is a sympathetically maintained pain [9].

In the case of chronic pelvic pain syndromes, mus-
cle overactivation has been shown to be a characteristic
of vulvodynia, painful bladder syndrome, and rectal
pain, and may be the leading cause of pain [10–16].
Muscle overactivation can arise in response to a range
of noxious triggers, including inflammation, chemical
irritation, deep somatic or visceral disease, and iatro-
genic causes [8, 9, 17]. Triggers of chronic pain may
initially be acute in nature (e.g. infection or inflam-
mation), but lead to chronic muscle overactivation via
spinally mediated reflexes [8–10]. Such overactivation
gives rise to progressive neuromuscular tension by
which muscle tissue not only responds to acute noci-
ceptive triggers, but progressively becomes the pri-
mary “initiator of nociception” and the site of chronic
pain [18, 19]. It is estimated that 85% of chronic pain
syndromes may be of muscular origin [20].

55.3 Mechanisms of Pain

To place the problem of chronic pelvic pain in the
context of muscle dysfunction, it is necessary to view
pelvic muscle states as representing a continuum
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(Fig. 55.1). If the midpoint of the continuum repre-
sents normal muscle tone and an asymptomatic state,
then hypotonic (underactive) and hypertonic (over-
active) muscle states form two opposite extremes of
that continuum. Hypotonic muscle states are more
likely to lead to pelvic disorders associated with
muscle weakness, including urinary and fecal incon-
tinence and sexual dysfunctions such as sexual
arousal disorder and anorgasmia. Hypertonic muscle
states are more likely to be associated with chronic
pain disorders in the form of localized pain syn-
dromes affecting the bladder, vulva, and rectum, as
well as tension myalgias affecting the abdominal,
lower back, groin, and leg areas.

Changes in pelvic muscle tone can be subtle and
involuntary. Weakness can occur on account of dener-
vation, overstretching, or atrophy, while overactivation
can occur in response to iatrogenic triggers, disease,
chemical irritants, or emotional stressors [6–10]. Most
of these changes take place without the patient’s con-
scious awareness, and give rise to muscle incompe-
tence, fatigue, instability, irritability, and pain [14].

Two pain mechanisms arise in association with
muscular overactivation (hypertonic muscle states).
The first of these is ischemia (reduced blood flow),
which also leads to hypoxia (reduced oxygen supply)
during increased physiological demand (periods of
muscle contraction or overactivation). Ischemia leads
to deep tissue pain of moderate to high intensity [8,
17, 21, 22]. Ischemic pain is most often described as
a “stabbing” and “burning” pain, and results in lower
pain thresholds. With lower pain thresholds, patients
experience an increased sensitivity to touch consistent
with peripheral sensitisation, commonly referred to
as hyperalgesia [21, 23]. If a muscle is contracted un-
der ischemic conditions, severe pain can develop

within a minute [8]. Hyperalgesia arising from is-
chemia can be reversed through conservative therapy
based on the deactivation and down-training of mus-
cles (discussed in a later section).

A second mechanism of pain that arises from mus-
cle overactivation is mediated by myofascial trigger
points (TrPs), which give rise to myofascial pain syn-
drome [10, 11, 24]. A TrP is a hyper-irritable nodule
usually found within muscle spindles and character-
ized by electrically active loci and a dysfunctional
motor endplate. This nodule is a contraction knot
within a taut band of muscle tissue. It is a few mil-
limeters in diameter and can be found at multiple sites
in a muscle and muscle fascia. A TrP produces a con-
sistent pattern of referred pain and referred tenderness
and can cause motor dysfunction and autonomic phe-
nomena [8, 10, 11]. Pain from TrPs can be felt not
only at the site of its origin but in remote areas distant
from the source. Since the pain originating from a
given muscle tends to exhibit a relatively consistent
pattern of pain referral, it is often possible to identify
the muscle(s) from which the pain originates if the
pattern of pain is clearly delineated by the patient.
TrPs are characterized by the following:

• they can arise in response to acute and chronic
overload, following physical trauma or result from
sympathetically mediated tension (anxiety-related
bracing and guarding/splinting)

• they contribute to motor dysfunction by causing
increased muscle tension, spasm of neighboring
muscles, loss of coordination in affected muscles,
substitution patterns in recruitment of muscles,
and a weakening of affected muscles

• they cause weakness and limited range of motion;
in most cases, the patient is only aware of the

Fig. 55.1 Normalization 
of pelvic muscle function
through SEMG-assisted 
retraining
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pain but not of the other dysfunctional aspects
of muscles

• the intensity and extent of the pain depends on the
degree of irritability of the TrPs and not on the
size or location of the muscle

• they can disturb the proprioceptive, nociceptive,
and autonomic functions of the affected anatomical
region.

Pain from TrPs can go unrecognized unless the cli-
nician is prepared to identify them by palpating muscles
that harbor these tender points. Palpation of TrPs evokes
discomfort and assists the patient to identify “their”
pain. This simple and reliable means of identifying the
source of pain confirms in the patient’s mind that the
pain is of muscular origin and not due to other causes.
Pelvic musculature is structurally and functionally pre-
disposed to developing myofascial TrPs, due to its
workload supporting abdominal and pelvic viscera,
maintaining posture, and facilitating movement.

The presence of TrPs in pelvic muscles has been
well documented [8, 10, 11]. TrPs in the anterior half
of the pelvic floor refer pain to the vagina, bladder,
and clitoris. TrPs in muscles of the posterior half of
the pelvic floor cause poorly defined pain in the per-
ineal region, and discomfort in the anus, rectum, coc-
cyx, and sacrum [10, 16, 25]. Active TrPs in these
muscles can interfere with the function of voiding,
movement, and sexual intercourse [10, 16, 25, 26].

55.4 Vulvodynia

Vulvodynia is the most common form of chronic uro-
genital pain [27]. The condition is defined as un-
explained vulvar discomfort, most often described as
burning pain for which there is no known physical or
neurological explanation [28]. It is a diagnosis of ex-
clusion. The pain is localized in the vulvar area and is
most often provoked by pressure application, be it
from tight clothing, tampon use, or attempted sexual
intercourse. Vulvodynia significantly undermines the
quality of life of women and couples [29].

The lifetime prevalence is generally estimated to
be in the order of 4–19%, affecting women of all ages
but most prevalent among young women [27, 30–32].
In an Australian study of 744 vulvodynia patients, the
mean age of women was 30.7 years, and 75% were
under the age of 34 years [30]. The prevalence peaked

at 24 years of age and the average age of symptoms
onset was 22.8 years, ranging from 5.5 to 45.2 years.
Based on these data, it is evident that chronic vulvar
pain is not related to parity or commencement of sex-
ual activity, as over 30% of patients in this study re-
ported the onset of symptoms prior to commencement
of sexual activity.

For the diagnosis of vulvodynia, two physical cri-
teria show good reliability and validity: the presence
of pain on vaginal penetration, and tenderness on pres-
sure application to the vulvar vestibule [33]. Both of
these criteria resulted in 90% of cases being correctly
classified. A lack of proportionality between the
pathology and severity of pain has led some to suggest
that vulvodynia may be a somatoform disorder or a
sexual dysfunction [34, 35]. There is no evidence to
support such hypotheses. Instead, evidence from cur-
rent research suggests that vulvodynia should be clas-
sified as a chronic pain syndrome [36].

55.4.1 SEMG Studies

SEMG studies consistently highlight an association
between pelvic muscle dysfunction and symptoms of
vulvar pain. SEMG readings show the overactivation
of the levator ani muscle to be characteristic, and of
diagnostic value [14, 15]. Chronic overactivation of
muscles progressively leads to painful decompensation
and peripheral sensitization [18, 19]. The mechanisms
by which overactivation gives rise to hypersensitivity

Fig. 55.2 Pelvic diaphragm with SEMG probe
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have been discussed extensively in literature [18, 19].
PFM assessments involving chronic pain syndromes
have traditionally used intravaginal probes, as shown
in Fig. 55.2.

SEMG functional assessment of pelvic muscles
differentiated between vulvodynia patients and con-
trols in the following muscle characteristics:

• elevated resting baselines in 71% of patients, with
readings over 2.0 µV

• poor contractile potential in 63% of patients, with
readings under 17 µV

• elevated resting standard deviation greater than
0.2 µV in 93% of patients

• poor recruitment and recovery times of over 0.2 s
in 86% of patients

• spectral frequency of less than 115 Hz in 69% of
patients [14].

Among vulvodynia patients, 88% showed at least
three of the above criteria, thus providing objective
confirmation for the diagnosis of vulvodynia. Subse-
quent studies also confirmed that SEMG can differ-
entiate symptomatic patients from asymptomatic con-
trols [37]. Vulvodynia patients showed:
• 32% more amplitude during pretest rest
• 49% more muscle instability during pretest rest
• 46% less amplitude during 3 s phasic contractions
• 49% less amplitude during 12 s tonic contractions.

It is evident from the SEMG studies that the com-
mon functional features of PFM in vulvodynia in-
cluded chronic overactivation, irritability, instability,
and fatigue.

The SEMG findings were validated by manual as-
sessments of trained physical therapists [38]. symp-
tomatic women presented with superficial and deeper
pelvic floor muscle hypertonicity, reduced muscle
strength, and inability to relax, and demonstrated re-
strictions in the degree of vaginal stretch. The study
reported that 90% of the women experiencing pain
with intercourse demonstrated pelvic floor pathology.
Other comorbidities seen in vulvodynia patients in-
cluded evacuation difficulties and anal fissures, all
symptoms associated with hyper-tonic PFM.

The loss of muscle extensibility that is evident in
limited vaginal stretch can be the direct result of chronic
overactivation of pelvic muscle tissue. Chronic over-
activation gives rise to a shortening of muscle tissue

and the development of a muscle contracture.  Muscle
contracture has been described as consisting of an elec-
trically silent, involuntary state of maintained muscle
shortness and decreased extensibility (i.e. loss of elas-
ticity and increased rigidity) of the passive elastic prop-
erties of the connective tissue [19]. In the case of vul-
vodynia, a contracture in the levator ani muscle narrows
the urogenital hiatus by compressing the vagina against
the pubic bone, closing the lumen of the vagina in a
manner similar to that of the other pelvic floor sphinc-
ters, thus limiting its extensibility [3, 39].

55.4.2 Management 
of Vulvodynia

A survey of tertiary specialists working with vulvo-
dynia patients found that 85% expressed concern about
the lack of training and information on the manage-
ment of this pain condition. In relation to treatment,
therapeutic drugs were found to be the frontline
modality. The most common drugs used were tricyclic
antidepressants (89%) and the anticonvulsant,
gabapentin (68%). Both of these non-specific phar-
maceutical agents were used on the assumption that
vulvodynia was caused by a form of neuropathy [40].
The paucity of positive outcomes when using such
protocols may be reflected in reports showing that
over 64% of the time the interventions tried made the
patients’ symptoms no better or worse, and no single
treatment or combination of treatments was found to
improve symptoms [41].

Management of vulvodynia pain needs to incor-
porate SEMG-assisted normalization of pelvic muscle
function using the guidelines discussed in the last sec-
tion of this chapter. Several studies have shown this
to be the most effective approach to the management
of the disorder [14–16, 36]. SEMG-assisted normal-
ization of pelvic muscle function resulted in an 83%
reduction in symptoms [15]. In a more recent study
of 529 vulvodynia patients, SEMG-assisted therapy,
in conjunction with release of a functional muscle
contracture, enabled 80–90% of patients to resume
sexual activity upon conclusion of therapy [36]. Nor-
malization of pelvic muscle function was evident in:

• a decrease in muscle resting baseline
• a decrease in muscle instability
• an increase in phasic contraction amplitude
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• an increase in tonic contraction amplitude.
Figs. 55.3 and 55.4 illustrate typical pretreatment

overactivation of PFM. Fig. 55.3 shows overactivation
in a patient with a strong pelvic muscles, while Fig.
55.4 identifies overactivation, instability, and fatigue
in a patient with inherent muscle weakness.

The post-treatment SEMG readings in Fig. 55.5
illustrate improved resting baseline, good recruitment
and coordination of muscle fiber, increased amplitude
of phasic and tonic contraction, low irritability, and
good recovery post contraction.

Using SEMG retraining of PFM, patients follow a
regular home-training protocol of twice-daily exercises
using a home-training unit. As readings improve, mus-
cles become more responsive to voluntary control

[39]. To restore muscle resilience and elasticity, ther-
apy needs to incorporate elements of muscle length-
ening and myofascial release [25, 26, 38, 39]. Length-
ening can be facilitated through physical therapy
exercises or dilator-assisted stretches. In addition to
the physiological benefits derived from dilator-assisted
lengthening of muscles, dilators have a desensitizing
effect and can be used both by the patient alone or
with the help of their sexual partner [39, 40, 42]. The
clinician needs to review the patient’s progress every
2–4 weeks. Significant improvements in SEMG read-
ings are often noted within 3–6 weeks of commence-
ment of therapy. Long-term follow-up studies have
shown that SEMG-assisted PFM rehabilitation can
lead to long-term normalization of muscle function
and resolution of vulvodynia symptoms [43].

55.5 Bladder Pain Syndrome

Bladder pain syndrome, also known as interstitial cys-
titis and urethral syndrome, is a chronic and debilitat-
ing condition. It is characterized by urinary frequency,
urgency, nocturia, and suprapubic pressure [44]. Pain
occurs in the absence of bacterial infections and uro-
logical abnormalities [45, 46]. The diagnosis of blad-
der pain syndrome is made by excluding all other po-
tential causes of pain. The prevalence of this disorder
was found to be 8% in gynecology settings [47]. It is
estimated that almost 90% of cases are among women
and 30% of these are among women under the age of
30 years [48, 49]. As with vulvodynia, bladder pain
has a negative impact on quality of life, with 90% of
women reporting impairment in daily activities, 88%
suffering sleep disturbances, 79% experiencing work
impairment, and 70% confirming problems in rela-

Fig. 55.3 Female, nulliparous, age 31 years, with a three-year
history of symptoms. The pretreatment SEMG assessment shows
two phasic and two tonic contractions, illustrating a very elevated
resting baseline and irritability. Scale range 0–26 µV. For all the
SEMG assessments shown in this and subsequent figures, pa-
tients rested in a semi-supine position and readings were taken
using a single-user vaginal sensor (T6065) connected to a Myo-
Trac 3/MyoTrac Infiniti encoder and analysed by computerized
software manufactured by Thought Technology Ltd, Montreal,
Canada

Fig. 55.4 Female, nulliparous, age 24 years, with an early onset
of symptoms prior to commencement of sexual activity (primary
vulvodynia). The pretreatment SEMG assessment shows two
phasic contractions and two tonic contractions, illustrating ele-
vated rest (equivalent to more than 50% of maximum voluntary
contraction), poor recruitment and coordination of muscles fibers,
low contractile amplitude, and slow recovery indicative of muscle
irritability. Scale range 0–26 µV

Fig. 55.5 Post-treatment SEMG assessment of same client as in
Fig. 55.4, following muscle retraining showing normalization of
muscle function and associated with pain-free state. Scale range
0–26 µV
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tionships and with sexuality [50, 51].
Hypotheses to explain bladder pain have focused

on neurogenic, inflammatory, autoimmune, and psy-
chosomatic causes, but no definitive evidence exists
to support any of these hypotheses [52]. However,
there is growing evidence showing that dysfunctional
muscles contribute significantly to bladder pain [12,
16, 52–54]. Since the early 1980s, evidence has
pointed to an association between bladder pain and
PFM dysfunctions [54]. In recent studies, examination
of pelvic floor muscles was found to reproduce bladder
pain symptoms [52–55]. In 87% of cases, pressure
applied to the levator ani muscles reproduced referred
pain to the suprapubic, bladder, urethra, vulvar, and
rectal areas and reproduced urgency and frequency,
and in 71% of patients it reproduced symptoms of
dyspareunia [52]. Most patients showed lack of control
over PFM and poor ability to relax them. The studies
concluded that pelvic floor myofascial trigger points
may underlie the pathophysiology of bladder symp-
toms. Muscle overactivation and myofascial changes
were seen as not only a source of symptoms, but a
trigger for neurogenic inflammation [52, 55]. Most
of the patients presenting with bladder pain syndrome
also reported an early history of urethral and anal
symptoms suggestive of early onset of pelvic floor
pathology [16].

55.5.1 SEMG studies

There are very few structured SEMG studies profiling
patients with bladder pain. It is an area that requires
considerably more research. However, published stud-
ies reporting SEMG assessments [16] and physical
exams found muscle overactivation, inadequate vol-
untary control, muscle shortening, and trigger point
referred pain, not only as symptoms but possibly also
causing bladder pain [25, 26, 52].

Fig. 55.6 illustrates the level of PFM overactiva-
tion, instability, irritability, and fatiguing, seen in a
SEMG assessment of a patient with an early-onset
history of bladder pain with symptoms of urgency and
frequency. The pain became so disabling that it dis-
rupted most of her daily activities. The patient was
consistently misdiagnosed as suffering from urinary
tract infection, and prescribed antibiotics, before un-
dergoing urethral diathermy, urethral scraping, and
multiple courses of anti-inflammatory and painkiller

medications. The treatments were ineffective in re-
solving symptoms and resulted in significant scarring
and increased pain. 

Following a period of SEMG-assisted muscle re-
training and myofascial therapy, the patient no longer
complained of urgency and frequency, was able to re-
sume her apprenticeship and was successful with pain-
free intercourse.

Chronic pelvic muscle overactivation is character-
ized by a continuous state of mild contraction. The
general mechanisms by which muscle overactivation
gives rise to hypersensitivity have been discussed in
the literature and in relation to bladder pain [19, 52].
Irrespective of whether muscle tension is due to nox-
ious stimuli, ischemia, visceral–muscular reflexes,
build up of neurogenic metabolites and sensitizing
agents, inflammation, erythema and edema formation,
or emotional tension, each of these agents can act as
a trigger that can lead to progressive sensitization and
pain [19, 22]. 

An overactive muscle gives rise to painful trigger
points which compromise pelvic muscle function and
produce referred pain [16]. These findings have been
validated by physical examination carried out by
trained nurse practitioners who identified myofascial
TrP pain and reproduced the patients’ symptoms, not-
ing levator muscle tenderness and palpable taut muscle
bands that elicited pain in the bladder, vagina, vulva,
or perineum [55].

Another finding that is important to note is the
frequency of shared comorbidities among patients
with bladder, vulvar, and rectal pain. A significant
number of the bladder pain patients also meet the di-
agnostic criteria for vulvodynia. In one study, medical
examinations of the urogenital area carried out by
urologists showed that almost 60% of cases reported

Fig. 55.6 Female, nulliparous, 22 years of age, adolescent onset
of bladder pain symptoms. Pretreatment SEMG assessment of
two phasic contractions and two tonic contractions. Scale range
0–26 µV

pelvic section VII capitolo 55:Layout 1  14/05/10  09:20  Pagina 7



8 M. Jantos

vulvar pain upon q-tip swab testing in the 5-o’clock
and 7-o’clock positions, confirming the presence of
vulvodynia [55]. During vaginal examination of the
PFM, 94.2% of patients experienced levator pain, 77%
reported sexual dysfunction and deep pain with sexual
intercourse, 69% described burning pain with or after
sexual activity, and 71% reported that the pain could
last for hours or days. Another study of 47 bladder
pain patients and 47 controls found an even higher
prevalence of vulvar pain, with 85.1% of the patients
meeting the diagnostic criteria for vulvodynia, whereas
only 23.4% reported bladder pain and 51.1% reported
urgency and frequency [56]. Again, many of these pa-
tients reported childhood histories of voiding diffi-
culties, suggestive of an early onset of pelvic floor
dysfunction.

Anatomically and histologically, the bladder and
vagina share many common characteristics which
may lend support to the concept of a common pain
pathway [55, 56]. The bladder, urethra, and vagina
derive from the same embryonic urogenital sinus,
share the same smooth muscles, collagen, and elastin
fibers, and the fibers of the medial portion of the le-
vator muscle interdigitate between the proximal ure-
thra and the vagina. 

However, the common embryonic origin of the
bladder and vulvovaginal tissue does not explain the
common occurrence of rectal pain, as intestinal tissue
is not of the same origin. It is more likely that the
common denominator in these three pelvic pain con-
ditions is hypertonic pelvic muscles. Because of the
lack of awareness of the link between PFM dysfunc-
tion and bladder pain, the symptoms are frequently
mistaken for gynecologic pain. Based on current re-
search, it has been suggested that bladder pain and
vulvar pain may be the same entities mediated by hy-
pertonicity of PFM [55, 56].

55.5.2 Management 
of Painful Bladder

There are no controlled studies comparing different
interventions. Traditional therapies overlooked the
muscular component and instead focused on medica-
tions, hydrodistention, physical and behavioral thera-
pies, and neuromodulation [57–59]. All of these ther-
apies have been found to be suboptimal in alleviating
symptoms, in part because of their failure to address

the muscular cause of symptoms [55]. Hydrodistension
was shown to significantly reduce symptoms of pain,
but the benefits appeared to be short lived [57, 58].
Medication helped only half of the patients, and heat
application and relaxation strategies provided only
temporary relief in 34.6% and 25.6% of cases, re-
spectively [55]. 

Surgery is used as an absolutely last measure [59].
In a study of 52 patients, the reported frequency of
ineffective treatments included antibiotics in 55%,
urethral dilation in 50%, anticholinergics in 30%, di-
azepam in 22%, tricyclic antidepressants in 15%, α-
blockers in 12.5%, phenazopyridine hydrochloride in
10%, surgery in 5%, and acupuncture in 10% [16].
There are no data showing the frequency with which
these treatments were prescribed.

The efficacy of therapies based on pelvic floor
muscle normalization using SEMG and myofascial
therapy has been documented in several reports [16,
25, 55]. In studies focusing on SEMG retraining, there
was a 65% reduction in SEMG resting tone between
pre- and post-treatment readings. On average, the pre-
treatment resting tone was reduced from 9.73 μV to
3.61 μV post treatment [16]. The retraining of pelvic
muscles and elimination of TrPs was associated with
a marked reduction in bladder pain, urgency, and fre-
quency symptoms in 70–83% of cases. To date, these
are the best reported outcomes, with long-term benefits
evident if patients maintained a home program of
stress reduction and pelvic floor exercises. In summing
up reports on the treatment of bladder pain, one of
the primary authors concluded that “it is our experi-
ence that the ‘taut muscle bands’ palpated on exam
and trigger points that reproduce the patient’s pain
are not normal variants. These abnormal areas will
often resolve and pain will improve using myofascial
release, biofeedback, relaxation techniques, neuro-
modulation . . . ”, and further added that “PFD [pelvic
floor dysfunction] and neural upregulation may relate
more appropriately to the etiology of the symptoms
than an altered glycosaminoglycan layer” [55]. It ap-
pears that the bladder may be an “innocent bystander”
in a more diffuse process involving pelvic muscle dys-
function [60]. Decreasing PFM tension and eliminat-
ing TrP activity appears to effectively ameliorate the
symptoms of bladder pain, urgency, and frequency
[16, 55]. On the basis of this evidence, SEMG man-
agement and myofascial therapy should focus on
pelvic floor normalization, using down-training pro-
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tocols, discussed later in this chapter, and on myo-
fascial TrP release.

55.6 Rectal Pain

The two most common forms of functional anorectal
pain include levator ani syndrome (LAS) and proctal-
gia fugax. Anorectal pain is a poorly understood and
managed chronic pelvic pain condition. Based on sur-
veys in the United States, the prevalence of idiopathic
rectal pain is estimated at 6% [61], but approximately
90% of affected individuals are female [62]. Pain oc-
curs in the absence of organic disorders, and the patho-
physiology is uncertain. The diagnosis of LAS is one
of exclusion [63]. In current nomenclature, conditions
such as proctalgia fugax (a fleeting rectal pain thought
to be caused by spasm of the anal sphincter muscle),
LAS (characterized by pain in the rectum and thought
to be caused by spasm of levator ani muscles), and
coccygodynia (a coccygeal pain most often attributed
to skeletal trauma), are seen as distinct pain disorders,
yet all three have much in common and present with
considerable overlap of symptoms [64]. A number of
researchers have consolidated the various syndromes
under the one umbrella of tension myalgia of the
pelvic floor [65]. The discussion that follows will fo-
cus on the most common form of pain, LAS.

LAS is generally accepted as a functional disorder
with recurrent pain in the region of the rectum,
sacrum, coccyx, and pelvic diaphragm, and possible
pain in the gluteal and thigh areas [10]. In a study of
31 patients diagnosed with LAS, the pain was located
in the sacrum in 100% of patients, in the pelvic
diaphragm in 90%, in the anal region in 68%, and in
the gluteal region in 13% [62]. Of all the women pre-
senting with rectal pain, 43% reported pain with sex-
ual intercourse.

An international committee clarified the diagnostic
criteria for LAS (Rome II criteria) [66]. LAS was
defined as pain of at least 12 weeks’ duration (need
not be consecutive), occurring in the last 12 months,
consisting of chronic or recurrent rectal pain or aching
with unexplained pain episodes lasting 20 minutes
or longer. 

The pain can be exacerbated by extended periods
of stress, sitting, constipation (most LAS patients com-
plain of constipation problems), or bowel motions –
although patients generally reported alleviation of

symptoms following defecation. Diagnosis is sug-
gested primarily by the patient’s clinical history and
physical examination by a specialist. The proposed
mechanisms mediating pain are consistently attributed
to levator ani muscle spasm [62, 67–69]. During phys-
ical examination the common findings were tenderness
and an overly contracted levator ani muscle. The tight
levator ani muscle is felt as a tight band, and pain is
bilateral in 55% of cases [62], although other reports
refer to an asymmetrical distribution in which pain is
more commonly reported on the left side [70]. It is a
matter of concern that only 29% of individuals suf-
fering from anorectal pain conditions seek assistance
and consult a physician [65].

55.6.1 SEMG Findings

Very few SEMG studies have been reported on LAS
patients, but those published have confirmed the pres-
ence of muscle spasm, increased resting tone, and
poor phasic contractions, typically a sign of muscle
fatigue due to chronic overactivation [71]. These find-
ings are consistent with SEMG profiles of the other
two pelvic pain disorders, vulvodynia and painful
bladder [14–16]. Rectal pain is associated with func-
tional changes in PFM, characterized by elevated rest-
ing baselines (hypertonicity), higher standard deviation
scores at rest (instability), and poor contractile am-
plitude during phasic and tonic contractions (weak-
ness), and poor recruitment recovery (instability), as
shown in Fig. 55.7.

Patients presenting with symptoms of pelvic pain
are most often not aware of muscle tension holding,
and demonstrate an inability to relax their pelvic mus-
cles [38].

Fig. 55.7 Female, multiparous and menopausal, 48 years of age,
presenting with a three-year history of LAS. Tracings show a
SEMG assessment with one phasic contraction and two tonic
contractions. The SEMG tracing is similar and consistent with
those of other pelvic pain syndromes. Scale range 0–26 µV
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55.6.2 Management of Rectal Pain

Management of LAS has focused on therapies aimed
at reducing muscle tension. Traditionally, the most
common therapies include sitz baths, digital massage
of the levator muscle, and electrogalvanic stimulation
of the levator ani. Massage therapies showed a 68%
to 74% improvement if implemented frequently (mas-
sage once or twice a week was found to be ineffective)
[67]. Electrogalvanic stimulation of the levator muscle
(intended to reduce spasm by inducing muscle fatigue)
produced mixed outcomes, with reported improvement
of 19% to 60% but varying rates of remission [71]. In
a comparative study of the effectiveness of triamci-
nolone and lidocaine injections into tender areas, and
of electrogalvanic stimulation therapy, patients receiv-
ing the localized injections showed better results in
pain scores at the 1 month, 3 month and 6 month fol-
low-up, but there were no statistically significant dif-
ferences between the two groups at 12 months’ fol-
low-up [72]. 

Ultrasound therapy was also shown to be effective,
with 75% of 24 patients reporting being symptomless
or experiencing only mild continuing symptoms [62].
Biofeedback using manometric balloon techniques
and SEMG was found to be 87% effective in reducing
pain, and produced no undesirable side-effects [73].
Studies of SEMG biofeedback reported alleviation of
symptoms with no side-effects, but noted that the de-
gree of success depended on the patient’s motivation
to engage in therapy [74, 75].

55.7 General Guidelines for SEMG Pelvic
Floor Protocols

The goal of SEMG-assisted therapy is to restore nor-
mal muscle function. To this end, SEMG training fo-
cuses on a combination of three primary strategies,
namely down-training of overactive muscles (relax-
ation), up-training of weak muscles (strengthening),
and coordination training to improve the relative tim-
ing of the recruitment of different muscle groups and
fiber types [76]. However, to speak of normalizing
muscle function implies working to well-defined cri-
teria that provide a reliable reference point by which
the degree of muscle dysfunction can be determined
and to which muscles should be restored. In the case
of pelvic disorders, this is somewhat difficult due to

lack of normative data which would enable compar-
isons of individuals and categories of pelvic disorders,
while still recognizing the significant intra-individual
differences.

Individual differences in relation to pelvic muscle
function can arise on account of many factors, such
as inherited variations in the anatomical location of
the pelvic floor, position of muscle attachment, con-
nective tissue composition, cross-sectional area of the
pelvic floor muscles, muscle resting length, distribu-
tion of slow and fast twitch muscle fibers, medical
history, and age [77]. While some normative data for
pelvic muscle function exist, they are based on small
patient samples. Until more advanced data pools are
available, clinicians may need to reconcile themselves
to using non-normalized data, while recognizing the
limitations of small data pools.

55.7.1 Functional Features of Muscles

The important functional features of muscles include:

• resting baseline tone – refers to the level of mus-
cular energy being expended by the muscle prior
to activation; baseline amplitude can be a reliable
marker of dysfunction; elevations of resting base-
lines can be due to histological or emotional factors
or a combination of both

• velocity of muscle recruitment – refers to the speed
of contraction and depends on the composition
and nature of fiber types, innervation ratios, and
muscle length; the critical ratio is the ratio of fast-
twitch fibers which fire at a rate of 30–50 twitches
per second (30–50 Hz), to slow-twitch muscle
fibers which fire at a rate of 10–20 twitches per
second (10–20 Hz)

• contractile amplitude – is a measure based on the
summation of muscle recruitment and is propor-
tional to muscle bulk, innervation ratio, total num-
ber of motor units, and resilience to fatigue

• fatigue – refers to the slowing down of conduction
velocities of the action potentials along muscle
fibers, and is reflected in the muscle twitching less
frequently; this can be associated with inadequate
perfusion of tissue, the depletion of energy and
build-up of metabolites; when a muscle is con-
tracted at 10–50% of maximal voluntary contrac-
tion (MVC), the pressure increase is sufficient to
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compress the small arterioles and deprive the mus-
cle of oxygen and energy

• recovery to baseline – refers to the length of time
it takes for muscle activity to return to within 5%
of its pre-baseline levels following activation. In a
healthy muscle, a rapid return to the pre-contrac-
tion resting level in less than two milliseconds
constitutes the expected norm. Failure to return to
a relaxed state impacts on the microcirculation and
biochemistry of the muscle, potentially leading to
sensitization and ischemic pain. When a muscle
fails to recover to baseline levels following acti-
vation, it reflects post-activation neuromuscular
irritability. When muscle tone remains elevated at
10% of maximum voluntary contraction, proprio-
ception can be impaired and muscle fatigue be-
comes evident, as reflected in slower frequency of
muscle twitch in the spectral analysis of SEMG
tracing [22, 76].

Overactivation, irritability, and muscle fatigue are
common features in pain disorders. In SEMG func-
tional assessments, resting baselines, and muscle sta-
bility appear to be more reliable than comparisons of
amplitudes.

5.7.2 Important Steps in SEMG Muscle 
Retraining

The following steps have been adapted from general
SEMG muscle assessment and applied to the assess-
ment and re-education of pelvic muscles [22, 76].
1. Isolating muscles – set the screen sensitivity to an

appropriate level to assist the patient to detect re-
cruitment of pelvic muscle. Use additional chan-
nels to monitor ancillary muscle groups, which
may include the abdominal, gluteal, or adductor
muscles.

2. Specificity training – while viewing the SEMG
signal on the screen, ask the patient to activate the
pelvic muscles while limiting the involvement of
other muscles. Have the patient perform several
repetitions until they become proficient in isolating
the correct muscles. The focus of this exercise
should be on correct recruitment of pelvic muscle,
not on producing MVC. The emphasis needs to be
placed on quality rather than quantity of recruit-
ment, with patients being asked not to try too hard,

but to focus on the proprioceptive feedback asso-
ciated with the SEMG signal appearing on the
screen.

3. Differentiation between muscles – have the patient
deliberately contract other muscle groups, e.g.
gluteal, abdominal, and adductor muscles, one
group at a time, to assist in learning to differentiate
between muscle groups, contrasting inappropriate
recruitment with the desired recruitment of pelvic
muscles. These exercises will also highlight the
impact of tension holding and co-contraction of
other muscles on pelvic floor resting tone.

4. Differentiating muscle fiber types – after allowing
for a 1–2 min baseline period, ask the patient to
produce a series of three to five short, phasic con-
tractions, with each contraction interspersed by at
least a 10–30 s rest period. Follow the short con-
tractions with a set of three to five 5–10 s tonic
contractions, each interspersed with a rest period.
Record average values for the resting baseline,
phasic, and tonic contractions and standard devia-
tion measures for baselines pre- and post-contrac-
tion. Then explain to the patients the meaning of
these measures and encourage correct recruitment
of fast-twitch muscle fibers in the onset of con-
tractions, and slow-twitch muscle fibers in the
maintenance of tonic contractions.

5. Normalization training – explain the normal am-
plitude range for resting baselines, expected ve-
locity of muscle recruitment for phasic and tonic
contractions, desired contractile amplitudes, sig-
nificance of fatiguing, post-contraction recovery,
and latency of return to baseline.

55.7.3 Relaxation and Deactivation
Training (Down-training)

Chronic pelvic pain disorders are often characterized
by overactive muscles. Functionally, a muscle is con-
sidered to be overactive (or in a hypertonic state) when
SEMG reveals excessive muscle effort that is outside
the patient’s conscious awareness. Chronically over-
active muscles show an inability to relax, reduced
muscle strength, and a high level of muscle irritability.
Overactivity is reflected in low-grade activity of lesser
amplitude than seen in muscle spasm or cramp. Be-
cause it is chronic and low grade, it cannot be detected
during a physical exam but is objectively identified
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through SEMG assessments. Both chronically over-
active muscles and muscle spasm reflect an involun-
tary increase in motor activity. The main difference
between the two dysfunctional states is that a muscle
spasm cannot be voluntarily released, whereas a hy-
peractive muscle can be down-trained. If SEMG as-
sessment is conducted in conjunction with a physical
assessment and tension is evident and the muscle is
electrically active, then the muscle is clearly overac-
tive. If the muscle is tense and shows no sign of in-
creased electrical activity and is electrically silent,
the muscle has become physiologically shortened and
may have developed a functional contracture which
needs to be released through MT.

SEMG down-training of muscles begins with the
patient learning to identify and isolate the correct mus-
cle groups without co-activating ancillary muscles.
Several different down-training approaches have been
proposed. These include relaxation-based and thresh-
old-based down-training, tension discrimination train-
ing, or deactivation training. In-depth discussion of
each individual approach is beyond the scope of this
chapter but is well covered in SEMG reference litera-
ture [22, 76]. Each of the approaches has its merits
but two of these techniques have been adapted for
down-training of hypertonic pelvic disorders, deacti-
vation training and relaxation-based training.

Deactivation training is focused on teaching pa-
tients how to “turn off” their overactive muscles.
Chronic pain patients unconsciously maintain muscles
in a hypertonic state without allowing for any rest
even when there is no need for muscle activity. Patients
may for the first time become aware of the hypertonic
state of pelvic muscles during the initial SEMG as-
sessment. Deactivation training has two main objec-
tives: a complete reduction in SEMG activity post
pelvic contraction, and an immediate return to base-
line. The patient is instructed to practice a series of
5–10 s contractions, interspersed with 10–30 s rest
periods when cued by the therapist or the computer-
ized protocol. During muscle activation, the patient is
instructed to initially practice with low-intensity con-
tractions (30% of MVC) then, upon cue, release so
that the SEMG signal drops to the lowest possible
level. The patient will gradually progress to moder-
ate- (50% of MVC) and then high-intensity (80–100%
MVC) tonic contractions. The duration of exercises
begins with 3–5 min per session twice daily, progres-
sively increasing to 10–20 min twice daily by the end

of the first 7–10 days. Deactivation training is intro-
duced during in-office consultations and assigned as
homework to be carried out with a home-training de-
vice. Home-training devices often have built-in con-
trols for setting thresholds and for presetting activa-
tion–rest schedules. The patient continues with the
exercises until they demonstrate proficiency in being
able to consistently reduce the SEMG activity to a
low resting baseline at < 2μV. The exercise protocol
produces a well-toned muscle with a low resting am-
plitude, increased strength, improved endurance, and
recruitment and recovery times of < 2 ms [14].

Relaxation-based SEMG training is used to assist
patients to become aware of generalized tension holding
in the body, and in the pelvic muscle in particular.
SEMG activity from the hyperactive pelvic muscles is
displayed while the patient is trained in specific relax-
ation techniques. Techniques like progressive muscle
relaxation exercises can be introduced to assist the pa-
tient observe progressive reduction in SEMG activity,
as body muscles are systematically tightened and re-
laxed. A technique used by the author utilizes breathing
training as a means of relaxing the body and, in partic-
ular, the PFM. Patients are instructed in diaphragmatic
breathing, learning to effortlessly extend the abdominal
muscles during the breath-in phase, and allowing the
muscle to return to its resting position with the breath-
out phase. While maintaining a slow rhythm of breath,
the patient is asked to focus on the gentle descent of
the PFM. If the patient has no proprioceptive sense of
breath-related pelvic relaxation, they can be asked to
perform a Valsalva maneuver. During Valsalva, the
downward intra-abdominal pressure enables the levator
ani muscle to relax and descend, providing for more
proprioceptive awareness. Once the patient becomes
aware of the pelvic relaxation sensation, they can focus
on more effective release of pelvic tension with each
breath. When the pelvic muscle fully relaxes, as re-
flected in the SEMG signal, it is not uncommon to see
breath and pulse artifact in the SEMG tracings. Regular
practice of these exercises helps to maintain a relaxed
pelvic muscle, and the relaxation technique can be eas-
ily generalized to daily activities.

In conclusion, therapists need to note that in chronic
pain conditions SEMG biofeedback plays a critical
role in muscle re-education and rehabilitation. It is of-
ten assumed that it is sufficient to train the patient in
the correct recruitment of pelvic muscles and prescribe
regular pelvic floor exercises. Such assumptions are
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Fig. 55.8  A psychophysiolo-
gical model showing the link
between traits, triggers, 
and muscle-mediated 
mechanisms in chronic 
pelvic pain syndromes

often detrimental to the success of therapy. Patients
not only recruit the wrong muscles and develop bad
exercise practices, but fail to learn to relax their pelvic
muscles and instead produce higher resting amplitudes,
which result in exacerbation of pain. These shortcom-
ings are frequently seen among patients where there is
no attempt to objectively verify the functional charac-
teristics of pelvic muscles at the commencement of
therapy and to monitor progress throughout. SEMG is
ideally suited to this purpose as it eliminates much of
the guess work, by verifying muscle tone and enabling
the patient to accurately discriminate resting amplitude
levels that lie outside the sensory capabilities of phys-
ical palpation. In chronic pain, precision is essential
and can differentiate between success and failure. Due
to limitations of space the discussion has focused pri-
marily on the role of SEMG in chronic pain manage-
ment but a detailed account of myofascial therapy tech-
niques can be found in several recommended specialist
reference manuals [8, 10, 11].

55.8 Conclusions

The PFM are anatomically and functionally one of the
most complex muscle units in the body. In their dys-
functional overactive state, PFM appear to mediate vul-
var, bladder, and rectal pain. Even though these pain
syndromes affect three different pelvic compartments
and produce varying symptoms, they share common
pain mechanisms and common comorbidities.

The etiology of chronic pelvic pain may be multi-
factorial; infections, inflammatory states, trauma, and

stress may lead to PFM overactivation (a form of low-
level chronic contraction), ischemia, sensitization, and
myofascial pain. Though the physiological mecha-
nisms of pain are not fully understood, based on cur-
rent understanding of these three pain conditions,
Fig. 55.8 provides a summary of potential triggers
and pain mechanisms and outlines strategies for the
management of chronic pelvic pain.

SEMG provides an objective means for conducting
a functional assessment of PFM and enables a more
effective approach to normalizing pelvic muscle func-
tion. MT addresses the problem of referred pain and
assists in the elimination of TrPs, which are a common
source of referred pain. These two modalities provide
the two most effective management strategies currently
available to clinicians working with idiopathic chronic
pelvic pain.
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