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Clinical Commentary
The Puzzle of Pelvic Pain—A Rehabilitation
Framework for Balancing Tissue Dysfunction
and Central Sensitization, I: Pain Physiology
and Evaluation for the Physical Therapist
Sandra Hilton, MS, PT1
Carolyn Vandyken, BHSc, PT, Cred MDT, CCMA (Acup)2
ABSTRACT
Chronic pelvic pain is associated with physiological, psychological, and social challenges. Using current concepts
from pain sciences and evidence-based treatment strategies, physical therapists are ideally positioned to be a critical part of a comprehensive treatment plan for chronic
pelvic pain. We propose a framework for the understanding
and evaluation of chronic pelvic pain. This framework is
grounded in basic and clinical pain sciences and in the
biopsychosocial model. The framework integrates the current understanding of local tissue complaints with the
wider context of sensitized protective mechanisms within
the spinal cord and brain. Treatments address both the
local tissue complaints and the central nervous system
sensitivity by teaching patients about the biological
processes underpinning their pain, graded imagery, and
graded exposure.
Key Words: chronic pelvic pain, graded exposure, graded
imagery, neuromatrix theory

INTRODUCTION
“What do you believe is driving your pain?” “Why do
you think it persists despite all you have done to try to
change the pain and to heal?” These questions, asked
in the initial evaluation of a person with chronic pelvic
pain (CPP), are likely to generate a variety of answers.
Many of these answers fall outside of our current
understanding of physiology and reveal underlying
fear, as well as a lack of understanding regarding
changes and sensitivity within the spinal cord and the
brain during chronic pain states. Added to this general
misunderstanding of chronic pain are the mysteries
and misconceptions that are common with pain in the
pelvis and the genitals. Social implications can further
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limit our ability to make a clear assessment of a person with CPP, including sexual health, cultural expectations, privacy, and religious issues.
Chronic pain is a complex entity and has been the
subject of vigorous research for musculoskeletal and neuropathic pain states.1-4 The International Association for
the Study of Pain declared 2010 the “Year of Chronic
Musculoskeletal Pain.” At the 18th annual scientific
meeting on CPP (October 2010), the message was that
continuing education in the management of CPP disorders was necessary and an interdisciplinary approach to
exchange clinical and research information was encouraged. Chronic pelvic pain is prevalent throughout the
world, affecting 1 in 4 women.5 Weijenborg et al6
describe incidence rates in women of child-bearing age
ranging from 14.7% to 25.4%. Chronic prostatitis and
male pelvic pain are estimated to affect 9% of the male
community in the United States.7
In our role as pelvic rehabilitation specialists, physical therapists are ideally positioned to address peripheral tissue-focused dysfunction, as well as nervous system
sensitization, which occur in CPP. It should be our
focus to educate and retrain normal movement while
identifying and addressing biopsychosocial triggers of
chronic pain. While psychosocial triggers are usually
seen as the domain of psychologists, occupational therapists, or social workers, physical therapists need to be
able to identify triggers such as catastrophization and
fear avoidance and the role that they play in pain perception.8 As stated in the Guide to Physical Therapist
practice, attention to health-related quality of life
encompasses physical, psychological, and social function.9 A comprehensive biopsychosocial assessment is
within the scope of physical therapy practice. The
growing evidence as described by Nijs et al8 supports
the need to add the assessment and treatment of central
sensitization to the standard practice of manual therapy
and exercise therapy prescription in chronic pain. This
is further supported by Bergeron regarding genital pain
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in women with specific recommendations for a multidisciplinary approach to treatment and further
research.10 By taking into account local tissue pain and
central sensitivity, the evaluation and subsequent treatment of CPP should be based on the biological processes underlying a chronic pain state. This framework
utilizes the evidence supporting graded imagery and
graded exposure in chronic pain states and a general
understanding of movement reeducation.11-13

CORRECTING THE MISCONCEPTIONS
FOR OUR PATIENTS
Pain Is More Than Damage in the Tissues

Patients with chronic pain present to the clinic with a vast
array of misconceptions regarding the nature of pain and
how it is generated. Many remain convinced that the
cause must be ongoing local tissue damage. Certainly if
an untrained individual rides a bike for 50 miles, she
might expect some local pelvic pain, which may even
refer into the back and legs for several days or weeks.
Three months later, well-documented research on normal healing times in soft tissue injuries would indicate
that the tissues have healed; so why might pain persist
and prevent a patient from riding her bike14,15? A scientific paradigm shift that explains the persistent pain experience occurs through consideration of the Neuromatrix
Theory defined by Melzack.16 The Neuromatrix Theory
describes persistent pain as a conscious expression of the
brain to protect the body from real or perceived
threat.17,18 Melzak has proposed that the brain possesses
a neural network—the body-self neuromatrix—which
integrates multiple inputs to produce the output pattern,
which we call pain.16 The body-self neuromatrix comprises a widely distributed neural network that includes
parallel somatosensory, limbic, and thalamocortical
components that subserve the sensory-discriminative,
affective-motivational, and evaluative-cognitive dimensions of the pain experience.16
The Neuromatrix involves the S1 and S2 somatosensory cortices, premotor and M1 cortices, brainstem,
thalamic nuclei, amygdala and insular cortices, limbic
system, and the frontal executive system.15,16 We know
that there are physical changes in the nerve endings, in
the autoimmune response, and in the neuromatrix with
chronic back, neck, and arm pain.11,15,19 It is reasonable that CPP would produce similar physical changes
in the nervous system. We propose that CPP may create
further challenges to the nervous system because of the
coordination of sexual, motor, and urinary function
unique to the pelvis.20,21 The pelvis and pelvic function
are of significant social, biological, and psychological
importance; it is reasonable to infer that the brain will
protect this area with the production of a sensitive nervous system when threatened.
104

There Are No “Pain Fibers”

What are erroneously referred to as “pain fibers” are
accurately termed nociceptive fibers.22 With tissue
injury, neurons send “danger signals” not pain signals
toward the brain as part of the nociceptive system.
With sufficient injury or input, there is an increase in
the amplitude and the number of impulses of the adelta and C fibers, or nociceiption.22 It is up to the
brain to decide if these danger signals are sufficient to
generate attention; if it is not sufficient, there will be
no pain response.15,17,22 The context of the injury
matters greatly. An ankle injury may not hurt at all
when it is sprained while running out onto the road to
save a 3-year-old child from oncoming traffic. On the
contrary, acute low back pain experienced after gardening may cause a significant amount of pain when
one remembers that a friend just required low back
surgery after a similar injury. One’s brain will subconsciously decide how much attention to pay to the danger message coming from one’s back or ankle, regardless of the actual tissue damage or threat.8,15,22
Chronic pain is real with physiological changes occurring in the peripheral nerves, the dorsal root ganglion,
and in the brain.23
Modern pain science dictates the need to consider
both central and peripheral nervous system involvement and the relationship between the 2. Central sensitization encompasses impaired functioning of brainorchestrated descending inhibitory mechanisms and
(over)activation of descending and ascending pain
facilitatory pathways.8 The net result is augmentation
rather than inhibition of nociceptive transmission.8
Education in pain science and movement has been
shown to be effective for producing changes in central
sensitivity and improved function.24,25
Chronic pain sufferers are struggling to find
answers in health systems that have not succeeded in
meeting their functional needs.6 As physical therapists,
we need to understand the physiology of the neuromatrix to the same degree as we understand the anatomy,
physiology, and rehabilitation of an ACL repair or
torn rotator cuff. We need to be able to explain clearly
to our patients how they can influence physiological
changes in their pain processing system to gradually
recover the bits of life that are most meaningful to
them. Couple this pain education with treatment
aimed at tissue dysfunction, and we now have a system
that may allow the patient to make meaningful and
long-lasting changes in their function and pain.

CONTEXT MATTERS
The social context of pain including catastrophization, fear, and the placebo effect of treatment has been
extensively studied.15,26-28 Although physical therapists are not psychologists skilled in the evaluation of
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complex psychosocial problems, we do need to attend
to this in our evaluation and refer patients to a psychologist when appropriate. Assessing threat in a
biopsychosocial framework appears to hold promise
for treating complex pain problems such as chronic
regional pain syndrome (CRPS). It is clinically beneficial to train patients to identify the triggers (threats) of
their pain in CRPS.24,29,30 These techniques may also
be helpful for CPP with some creative adaptations.
Recent urological studies indicate a physiological similarity between CPP and CRPS.31-33

UNDERSTANDING CONTRIBUTIONS TO THE
PERCEPTION OF THREAT IN CPP
Nociception is neither necessary nor sufficient for the
production of pain, and the nociceptive system’s primary role is protection.34,35 Given the significant role
of the urogenital and pelvic structures, it is an important area for survival and, as such, would be a vital
area to protect. van der Velde and Everaerd36 used
EMG to record involuntary muscle activity in response
to threatening images in film. The pelvic floor muscles
were the first muscles in the body to contract in
response to these images. This first response may help
us to understand the importance of the pelvis in protecting the overall health of the individual. If we understand this hard-wired response as a survival instinct to
threat, we can use this information for downregulation
of a sensitized nervous system in our evaluation and
treatment of CPP.3,37-39 Important factors in determining threat in our pelvic pain patients are cognitive factors, behavioral issues, peripheral and central sensitization, neglect and ownership, and disrupted body
awareness. Each of these areas should be evaluated to
guide treatment appropriately.

COGNITIVE FACTORS: THOUGHTS, BELIEFS,
AND CONCERNS
Correcting misconceptions for our patients regarding
the underlying physiology and the contextual importance of the threat value of symptoms assists in beginning the evaluation process. Using screening questionnaires such as the Tampa Kinesiophobia Scale
(TKS)40,41 and the Pain Catastrophizing Scale (PCS)42
will start to identify beliefs, attitudes, and pain cognitions that will affect the patient’s pain perception. The
TSK is a psychometric questionnaire with extensive
use in research and clinical applications for chronic
neck and back pain patients to assess fear of movement and fear avoidance behavior. A recent study by
Roelofs et al40 confirmed normative data from the
earlier studies of French et al.41 These studies demonstrate good internal consistency (TSK: ␣ ⫽ .76)
and good test-retest reliability (TSK: ICC ⫽ 0.82,

SEM ⫽ 3.16). There is a positive correlation for construct validity between the TKS and PCS (P ⬍ .01)
and both show a high level of internal consistency.40,41
The PCS has established reliability and validity43 and
is used along with the TKS for assessment of psychosocial factors in a recent study by Dawson et al,44
investigating the role of catastrophizing, fear of movement, and pain coping in low back pain. In chronic
musculoskeletal injuries, catastrophization and fear
avoidance behavior are 2 of the most important constructs in the generation and maintenance of disability
and distress in chronic pain.45,46
An interesting but underused caveat in rehabilitation
is that thoughts alone can cause inflammation.47
Patients can unknowingly sabotage their rehabilitation
efforts before they even begin. When Moseley et al47
asked subjects with CRPS to complete a simple mental
imagery of movement, they experienced increased pain
and swelling in the affected arm. This effect was
increased in those with underlying high fear avoidance
beliefs and catastrophic thoughts. This study concluded
that some chronic pain states may be related to the cerebral cortex rather than actual tissue damage; inflammatory responses may occur because of a response from
the autonomic nervous system due to thoughts alone.47
Additional evidence demonstrates that catastrophizing
behavior can shape cognitive and emotional responses,
which can produce proinflammatory immune system
responses to noxious stimulation.48 Therefore, assessing fear avoidance behavior, negative thoughts, and
catastrophizing behavior through valid assessment
tools such as the TKS and PCS are important in identifying thoughts, attitudes, and behaviors that may perpetuate the patient’s pain state and the threats to the
patient’s systems.
These screening tools allow the clinician to identify
the need for pain education. Using pain neurophysiology education reduces the fear component associated
with chronic pain and reduces engagement of coping
systems such as the sympathetic, immune, endocrine,
and motor systems.15,17,49 Moseley et al50 have
demonstrated that individualized education sessions
regarding the neurophysiology of pain result in significant changes in pain beliefs and attitudes. The distinction between peripheral tissue-based dysfunction and
peripheral or central sensitization factors is critical to
decrease the threat response, which has been shown to
alter pain cognitions and physical performance.51

BEHAVIORAL FACTORS: FUNCTION AND
IMPACT ON EVERYDAY TASKS
Patients may ask the following questions: “can I get
back to work?”, “will I be able to have sex again?”,
or even comment that “I can’t even look at my bike
without my pelvis hurting.” How patients think, and
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what they believe about the injury, matters in the way
they speak to themselves about what is wrong, and
how they perceive the possibility of change. Physical
therapists can provide appropriate interventions for
their patients, but the patient must believe that they
can make a change, and the intervention must be
meaningful to the patient.27,52-54
A 2010 Cochrane Review on interventions to
improve adherence to exercise for chronic musculoskeletal pain found that providing supervised exercise, follow-up, and face-to-face instruction with education material all had a positive impact on exercise
adherence.55 Studies on the effectiveness of using
graded imagery and graded exposure for return to
function in chronic pain states, such as CRPS, address
the balance between movement and fear, to facilitate
a return to movement without a fear response.56-58
Education on the physiology of the nervous system
has been shown to decrease fear of movement and
brain activity even without practicing the movement.59 Graded motor imagery is a process of gradually introducing information about the affected part
without triggering a protective pain response.
Sequential information is given with laterality (discrimination of right/left), motor imagery (imagining a
movement), and mirror therapy (watching the unaffected side in a mirror where it appears to be the
affected side). These have been used successfully with
CRPS for persistent upper limb, lower limb, and
phantom limb pain.60-62 While it is certainly preevidence, we propose that this approach can be applied
to pelvic rehabilitation as well.
Graded exposure refers to the persistent and incremental addition of activities that a patient experiences
as threatening.63 The patient and the therapist identify
a hierarchy of feared activities and develop a plan for
gradually exposing the patient to these activities in a
controlled environment. Graded exposure techniques
usually form part of the treatment model; however,
graded exposure should also be considered during the
assessment framework. A careful assessment for the
presence of central sensitization before doing an internal evaluation is important. If a female patient is highly sensitized, the thought of the evaluation alone may
increase the pain and protective response of the pelvic
musculature.36 Physical therapists already use the concept of graded exposure to the internal assessment by
assessing and treating external pelvic trigger points
and connective tissue work (less threatening) before
performing intravaginal or rectal therapy (more
threatening). This can require many treatment sessions before a patient is ready for intravaginal assessment; it is proposed that neurophysiology-based pain
education may need to occur in some patients before
some parts—or even any—of the physical assessment
take place in some highly sensitized patients, to reduce
106

the fear and threat of the assessment process. It is
important to note that graded motor imagery and
graded exposure require sufficient time with the
patient to identify specific threats and to design an
exposure plan that will not trigger the patient’s protective responses. Triggering a protective response will
not cause harm; however, it does not provide the
desired therapeutic input to enhance relearning of normal function and the downregulation of the nervous
system’s sensitivity.15,64
Patients with chronic musculoskeletal pain who are
misinformed about pain consider their pain to be more
threatening; they demonstrate lower pain tolerance,
more catastrophic thoughts, and less-adaptive coping
strategies.65 Treatment adherence for active treatment
is often low in these patients. Neurophysiology-based
education will increase motivation for rehabilitation in
those patients with chronic musculoskeletal pain with
significant central sensitization.8 Patients must be an
active participant in this process, and their readiness
for change can be assessed through tools such as the
Multidimensional Pain Readiness to Change
Questionnaire.66 The MRPCQ2 measures a patient’s
readiness to adopt adaptive and avoid maladaptive
pain-coping strategies; overall reliability was found to
be from 0.77 to 0.94.
The MRPCQ2 was initially studied in fibromyalgia.
Pelvic pain are often comorbid conditions.66-69

SENSITIZATION: PERIPHERAL, NEUROPATHIC,
CENTRAL SENSITIZATION, AND S1 CHANGES
IN CHRONIC PAIN STATES
A simple example of how the same proprioceptive
input can be both constant and variable is the way in
which a tickle sometimes tickles, and at other times, it
does not. Pain present 1 hour may not be present the
next. The tissues have not changed; the processing of
the information has changed. Responses depend on
the value that the central nervous system gives to the
input.15,49 The spinal cord is able to reflexively inhibit
or excite the intensity of the nociceptive input even
before the brain knows what is happening.15 This is
modulated through the autonomic nervous system.
Nociceptive fibers usually have a high firing threshold, but this threshold decreases in the face of persistent pain. Axonal sprouting and the development of
abnormal impulse generating sites are 2 more ways
that the nervous system increases its sensitivity to provide further protection within itself.15 An abnormal
impulse generating site, as described by Butler,15 causes neuronal flow to go in both directions from this site
in the neuron, instead of a peripheral to central direction only. This can result in neurogenic swelling and
bogginess, long after the tissues have healed.15,64
These are some examples of peripheral nerve
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sensitization that occur to create more protection for
the patient. There are no specific assessment tools
available to measure peripheral sensitization. Clinical
signs and symptoms of peripheral sensitization may
include local irritation, swelling, and muscle spasm.64
Peripheral sensitization can also result from adverse
neural tension.15,64,70 Neurodynamics is the study of
neural mobility—the normal gliding of the nerves
within their tracks and tunnels throughout the
body.15,71 Specific neural mobilization instructions are
certainly outside the scope of this article. However, an
understanding that the nerves do glide, slide, get compressed, and twist around bony prominences in normal daily activity is important in decreasing the threat
response in patients. There are differences in neural
tension with sliding or tensioning techniques for neurodynamic activities, and these should be used with
clear clinical reasoning.70 In the pelvis, the term
Pudendal Nerve Entrapment or Neuralgia may not be
easily understood by patients and should be explained
in simple, non–fear-producing terms. It is important to
know that nerves are strong yet sensitive, and that the
diagnosis may come with fear attached, which may
create fear avoidance and catastrophizing behavior.72
Physical therapists need to assess the mobility of
the nervous system in the pelvis using similar neurodynamic techniques as performed on the nerves
for the brachial plexus, the spine, and the lower
extremity.15,71 The ilioinguinal, iliohypogastric,
femoral, and pudendal nerves, and their tracts are of
primary importance in pelvic pain. There are creative
ways to get the neural tissues gliding better without
triggering or igniting the protective responses in the
nervous system. We propose that pelvic neural gliding
can be achieved with a progressive squat to emphasize
the pudendal nerve, adding or subtracting dural tension by positioning the head appropriately. One goal
of physical therapy is to decrease the threat and restore
normal motion and function, similar to all other areas
of the body. Physical therapists must understand the
anatomy and mechanisms of neural sensitization and
tension in order to describe these concepts confidently
to their patients. Assessment and treatment of neural
tension are a continuum, beginning in the initial evaluation and continuing with each subsequent visit.
Central sensitization in urologically based pelvic
pain was demonstrated by Ustinova et al.20,21 The proposed mechanism of sensitized convergent afferent
pathways is due to infection, inflammatory responses,
neurogenic influences, or other neuropathic mechanisms. Convergent sensory pathways in the spinal cord
are involved in neural crosstalk in the pelvis, which is
necessary for the normal regulation of sexual, bladder,
and bowel function.20 Because a neural substrate for
pelvic organ crosstalk exists under normal conditions,
alterations in these neural pathways by disease, sur-

gery, or injury may play a role in the development of
overlapping CPP disorders.20,21 Techniques that provide for downregulation of the central nervous system
may help to restore normal function and will be
addressed in the companion article. Some examples
include relaxation techniques, yoga, and neurophysiology-based pain education.24,73-75
Central sensitization can be indirectly assessed using
the painDETECT questionnaire,76 peripheral temperature changes compared to core temperature, and the
presence of allodynia or hyper/hypoalgesia.8,22 Smart
et al77-79 reported on the development and preliminary
validation of a mechanism-based classification for
musculoskeletal pain for nociceptive, peripheral neuropathic, and central sensitization. This study originated
with a Delphi survey to establish consensus-derived
lists of clinical criteria suggestive of a clinical dominance of “nociceptive,” “peripheral neuropathic,” and
“central” mechanisms of musculoskeletal pain.80 A
recent study to establish validity of this classification
system was conducted with a convenience sample (n ⫽
464)79 of patients with musculoskeletal low back pain
with or without leg pain.79 As shown in Table 1, the
strongest predictors of central sensitization were
“disproportionate and nonmechanical pain.”79 The
authors caution against a broad interpretation across
other diagnoses and recommend further testing for
construct validity. They did find internal consistency
and suggest that a clinical criteria checklist can be
developed to facilitate the selection of appropriate
interventions for patients who present with central
sensitization.79

NEGLECT AND OWNERSHIP: IGNORING THE
PART AND THE SPACE AROUND THE PART
Studies on hypersensitivity and allodynia have been
completed on many areas of the body, but not
specifically on pelvic or perineal pain. We know that
in CRPS there is a disruption in the sensation of not
Table 1. Consistency in Using Symptoms From a Clinical Criteria
Checklist to Predict Central Mechanisms of Musculoskeletal Pain
Based on Expert Consensus in Low Back Pain With or Without Leg Paina
Symptom Description

Odds Ratio for Predicting
Central Pain

Disproportionate, nonmechanical pain

30:1 95% CI (2.13-4.72)

Diffuse/nonanatomic areas of pain on
palpation

27:1 95% CI (1.84-4.80)

Pain disproportionate to nature of
injury/pathology

15:1 95% CI (1.48-3.96)

Psychosocial factors: fear avoidance/
catastrophizing

7:1 95% CI (1.48-3.96)

a

From Smart et al.77
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only the affected limb but also the space around that
limb.81 Hypersensitivity in the pelvis is a common
clinical finding; however, there is a lack of normative
date for normal sensation and 2-point discrimination
in the pelvis and perineum. Clinical observation would
suggest that there is a change in 2-point discrimination and poor localization of sensory touch in both
male and female CPP patients. Clinical observation
suggests that the space around the perineum may also
be disrupted. There is a visible flinch response in some
patients with the anticipation of touch or physical
examination. Hypersensitivity and allodynia can be
assessed by the physical therapist using 2-point discrimination and localization of touch during the
assessment to determine body awareness and hypersensitivity. Normative data will need to be established
for the perineum. Observation of protective reactions
while in the space around the perineum should also be
noted. The assessment for neglect and ownership
occurs within a continuum of treatment; the information gained from the assessment should frame the progression of treatment.

DISRUPTED BODY AWARENESS: DISORDER OF
HIGHER-ORDER COGNITIVE REPRESENTATION
The representation of our self in our mind is a collection of neural networks, specifically the sensory and
motor homunculus, as described by Penfield and
Komisaruk.82,83 Interestingly, a female homunculus
has now been mapped with detailed representation of
the female genitalia, allowing for the possibility of
improved gender specific studies.82 These maps are
“refreshed” with information from the peripheral and
central nervous system constantly, contributing to the
plasticity of the nervous system.15 Accurate representations allow for inhibition of the bits that we do not
want to fire, with sufficient activation of the bits that
we do want to fire. We do this all the time; it is how
we grade how tightly we grasp an object, like holding
a child’s hand in a crowded place, with enough firmness not to have them get loose, but not so tight as to
hurt. This rapid and graceful type of modulation is
outside of our awareness, thankfully—things would
be difficult if we had to plan each phase so minutely.
Lack of modulation can occur when chronic pain
results in disrupted representations, referred to as
smudging.84,85 We need inhibitory neurons and excitatory neurons for specific awareness of movement.
Without knowing where a sensation occurred, you
cannot experience it accurately.1,86,87 These motor
and sensory maps provide a reference for the sense of
self and mind/body awareness, which is used for proprioceptive function. The pelvis and its component
parts are represented in the sensory and motor cortex
just as the rest of the body, in proportion to use and
108

sensitivity.82,83 In pelvic pain, a patient may not be
able to voluntarily contract the pubococcygeus
because of poor sensory-motor awareness. Often
pelvic patients are not able to localize their pelvic
musculature, but in chronic pain this often translates
to “it hurts and I won’t use it.” Proprioceptive sensation and body mapping can be retrained for a gradual
return to awareness and function.88,89 This requires a
functional body schema.
Ramachandran and Rogers-Ramachandran87
describe the need to know where the body part is and
how it feels. They suggest that each part must be reintegrated into the body map; the patient must accept and
own each part of their body. In their own words,
patients need to be able to identify with their pelvic parts
and state, “it is me.”87 The use of mirrors and visualization plays an important role in improving mind/body
awareness and acceptance. Moseley et al state that the
relative dominance of visual input over somatosensory
input suggests that mirrors might have utility in pain
management and rehabilitation via multisensory interaction.90 Mirror work in CPP will take on a new form,
in comparison to the mirror box work in CRPS patients,
and may be used to provide feedback about disrupted
body awareness and acceptance of “this is mine, and
this is how it works.” More research is required in this
area, particularly as it relates to pelvic pain.

LONG-TERM EFFECTS OF A SENSITIZED
NERVOUS SYSTEM
People are amazingly complex. Each individual is a
product of his or her own physiology, psychology,
social constructs, and the context of their unique life.
With patients with chronic pain, all of these things
may be triggers of the pain response. Pain is a function
of protection from possible and actual threats.
Physical therapists can understand and identify these
threats within a biopsychosocial framework.15 Each
influencing system must be assessed to understand the
long-term implications of leaving a homeostatic system “turned on” (Table 2).

CLINICAL EVALUATION TO DISTINGUISH
BETWEEN PERIPHERAL TISSUE DYSFUNCTION
ISSUES AND CENTRAL SENSITIZATION
To effectively design a treatment plan that will address
both tissue dysfunction and the sensitive nervous system, it is critical to understand the chronicity of the
pain, the ongoing threats that are contributing to the
pain state, and what type of tissue healing has
occurred. Assessing the relative contribution of tissue
dysfunction and central sensitization allows the therapist to design appropriate time allotment in therapy
and home exercise programs (see Appendix 1). We
Volume 35 • Number 3 • September/December 2011
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Table 2. Protective Responses and Possible Long-Term Effects of Sensitized Systemsa
Homeostatic System

Role in Acute Injury, Protection, and Healing

If Left “Turned On”

Motor System

• Fight/flight protection

•
•
•
•

Tight long muscles
Weak stabilizing muscles
Decreased blood flow to muscles
Muscle recruitment: firing order is reversed/Cogwheeling

Sympathetic System

• Danger increases heart rate, and respiratory rate
• Increased blood flow to muscles

•
•
•
•

Turns on immune system/levels of cytokines
Poor sleep
Stimulates cortisol production
High blood pressure/anxiety

Endocrine system

• Turns on in longer term fight/flight state which
shuts down what the body doesn’t need:
reproduction/digestion

• Poor healing
• Weight gain
• Depression

Immune system

• Fights infection
• Fights disease
• Produces fever

• More susceptible to disease/infection: stops recognizing
what is not “you”
• Increased proinflammatory cytokines: hyperalgesia

Parasympathetic system

• Rest and digest which promotes healing

• Poor healing
• Headaches if turned on b/c of vascular migraines

Respiratory system

• Increased resp. rate to produce better oxygen
rates and gas exchange

• Shallow breathing
• Back pain/pelvic dysfunction

Mood

• Anxiety will increase central sensitivity
• Fear increases central sensitivity

• Alters descending controls
• Anxiety will increase endocrine and sympathetic system

Language

• May help with coping or get attention
• Study has shown that swearing helps coping with pain

• Can help identify threats/fears

Nervous system tightness

• Protective

• Changes in central nervous system: representation/
smudging of homunculus without proper input

Pain

• Protective

• Fear avoidance/catastrophizing

a

Reproduced with permission from the Neuro Orthopedic Institute Australia, granted February 2011.

propose that therapists should draw a line vertically
on the chart in Appendix 1 after the completion of the
assessment (which will likely occur over multiple sessions) to help patients visually understand the relative
contribution of tissue dysfunction and central sensitization in their pain presentation. It is reasonable to
believe that those patients with central sensitization
may need to begin with graded imagery and bodymapping techniques, to run the representations of the
body part without triggering a physical protective
response.15,49 In highly sensitized CPP patients, beginning with a manual therapy approach for tissue mobilization is likely to trigger a protective response, just
as it would with CRPS or fibromyalgia, especially if
the mere thought of touching the tissues elicits
pain.36,67,91 Clinically, it has been demonstrated that
when treating certain types of incontinence, patients
are best treated with relaxation and manual therapy
techniques aimed at hypertonic muscles, prior to
pelvic floor muscle strengthening92,93; similarly, there
is growing evidence that with central sensitization, it
is helpful to begin with downregulation of the nervous

system before commencing manual therapy aimed at
tissue dysfunction.8,22,30
A randomized multicenter clinical trial demonstrated 59% efficacy of internal myofascial therapy, specifically treating tissue dysfunction, in women with interstitial cystitis/painful bladder syndrome.92 It would be
interesting to perform a second randomized multicenter clinical trial, comparing a similar treatment regimen as found in this study, aimed at myofascial tissue
dysfunction, and compare it to an arm of treatment
aimed at addressing the balance between tissue dysfunction and central sensitization, as proposed in this
framework. We propose that the positive outcomes
demonstrated in this urologically based CPP study
would increase further with a treatment approach balancing tissue dysfunction and central sensitization.

SUMMARY
Modern pain science reminds us that careful evaluation of the CPP patient must assess peripheral tissue
dysfunction, as well as peripheral and central
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sensitivity-driven factors. Nervous system sensitization can drive a chronic pain state. In addition to
increased sensitivity, a variety of changes such as the
development of bilateral pain, unpredictable
responses to tissue-targeted and pharmacological
treatments, fear avoidance, catastrophization, and
reduced sensory discrimination around the pelvis
may occur. When “everything hurts,” when the area
of pain lies outside of dermatomal patterns or nerve
distribution, or when there are mirror pains, delayed
pains, or pain unrelated to mechanical input—
central sensitization is a likely explanation.
Pain is complex, chronic pain more so; CPP adds
an emotional, social, sexual, and functional challenge
to this complexity. The Neuromatrix Theory captures
this complexity and guides our approach to the treatment of pelvic pain. We integrate careful explanation
of the biology of chronic pain in a way that is accurate, interesting, and importantly, serves to decrease
the threat response. This combined treatment
approach addresses peripheral and central processes
and uses the concepts of graded motor imagery and
graded exposure to move toward normal function.
Neurodynamic treatment, imagery, dynamic movement theories, and cognitive-behavioral approaches
blend together with careful manual techniques to provide a treatment approach that is truly biopsychosocial and complies with the key tenants of the
Neuromatrix Theory of pain. See Appendix 2 for a
summary of the flow of this proposed assessment. The
companion article describes specific treatment ideas
for applying these theories into clinical practice.
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