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Introduction
!

There are more than 100 types of soft-tissue pain
(STP), classified with respect to relevant painful
conditions into three subgroups depending on
the extent of body involvement: localized, regio-
nal and generalized [55]. In this system, focal
muscle pain is localized pain, myofascial pain is
regional pain, and fibromyalgia is generalized
pain [55]. Myofascial pain syndrome (MPS) has
been more recently termed “chronic myofascial
pain” (CMP), and is starting to gain recognition
as a neuro-muscular disease [43].

Definition of Myofascial Pain
and Classification of MTrPs
!

Myofascial pain is uniquely characterised by local
regions of muscle hardness in a discrete taut band
with myofascial trigger points (MTrPs) that can
display localized tenderness and referred pain
[28]. The taut band is a readily palpable group of
contracted muscle fibres that are tender at the re-
gion of greatest hardness [33]. Referred pain oc-
curs when spontaneous pain is referred to remote
sites from anMTrP and is the result of central sen-
sitisation in the spinal cord dorsal horn [33, 58].
Simons and Travell [59] defined a MTrP as the
“most tender or hyperirritable circumscribed
spot in a palpable taut band of skeletal muscle fi-
bres”. An active MTrP (ATP) causes spontaneous
pain or pain due to movement [59]. Spontaneous

Zusammenfassung
!

Hintergrund: Myofaszialer Schmerz und seine
charakteristischen Triggerpunkte sind in der phy-
siotherapeutischen Praxis weit verbreitet.
Ziel/Methode: Dieser Artikel – ein Update von
2006 – gibt einen Überblick über die neueste
Forschung und stellt einige mögliche klinische
Schlussfolgerungen für die tägliche physiothera-
peutische Praxis dar.
Ergebnisse/Schlussfolgerungen: Myofaszialer
Schmerz beginnt als neuromuskuläre Erkrankung
Anerkennung zu finden, und wissenschaftliche
Studien haben objektive Anomalien gefunden,
die zusammen mit beobachteten Veränderungen
motorischer und sensorischer Eigenschaften pe-
riphere und zentrale Mechanismen in die Entste-
hung myofaszialer Schmerzen einschließen. Ne-
ben einer primären muskulären Ursache können
prädisponierende und auslösende Faktoren sowie
weiter entfernte Läsionen vorkommen, die eben-
so behandelt werden müssen.
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Abstract
!

Background: Myofascial pain, and its characteris-
tic myofascial trigger points, is very common in
physiotherapy practice.
Objective/Method: This article, an update from
2006, reviews the latest research and points out
some potential clinical implications for daily phy-
siotherapy practice.
Results/Conclusions: Myofascial pain is beginning
to gain recognition as a neuromuscular disease
and scientific studies of myofascial trigger points
(MTrP) have found objective abnormalities that,
together with observed changes in motor and
sensory characteristics, implicate peripheral and
central mechanisms in the development of myo-
fascial pain. Beyond a primary muscle cause, pre-
disposing and precipitating factors and remote le-
sions can be present, and need management as
well.

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



pain occurs without any stimulus or provocation. A myofascial
pain patient may have many ATPs. A latent MtrP (LTP) is a sensi-
tive spot with pain or tenderness or sensitivity on mechanical
stimulation such as stretch or pressure (also palpation) without
spontaneous pain [33, 59].
CMP could begin with the patient having only one ATP in the af-
fected muscle. If it is not appropriately treated or the associated
underlying pathologic lesion is not eliminated, the pain region
can expand to other regions and additional ATPs may develop
[33]. There may be a spectrum of nociceptor irritability that dis-
tinguishes a normal muscle from a muscle with a latent or active
trigger point. MTrPs are likely first formed as an LTP and then be-
come activated and converted to ATPs by continuous detrimental
stimuli such as prolonged or unaccustomed exercise, low-load
repetitive muscle work, acute or mechanical trauma, continued
stress or prolonged ischemia [33]. Therefore, diagnosis and man-
agement of LTPs are very important in the clinical settings [7].

Prevalence of Myofascial Pain
!

Myofascial pain is considered a prevalent under-diagnosed and
under-treated component of many acute and chronic pain com-
plaints [27, 33, 59]. CMP is often noted as being the “most com-
mon cause of pain in the musculoskeletal system” [33, 59].
Age, gender and repetitive work are correlated with CMP
[20, 21, 45, 65].
The true prevalence of CMP is difficult to measure because not
many studies of CMP per se have been conducted. Myofascial
pain affects approximately 44 million Americans [27, 43, 67]. Al-
most everyone will develop an MTrP at some time in their life as
the lifetime prevalence in the general population is estimated at
85% [21].
Between 21 and 93% of patients with regional pain complaints
have CMP, with the numbers varying with the patient population
examined, the diagnostic criteria used to diagnose CMP and, in
particular, the training and skill of the investigators ([27, 43, 67];

●" Tab. 1).
German physicians conclude that almost every second person
has ATPs at any given time [21]. Studies in the general population
demonstrate that 25–54% of asymptomatic individuals can have
LTPs [27, 43]. Lucas et al. [40] report that 90% of 154 healthy
adults examined for the presence of LTPs in the scapular posi-
tioning muscles had at least one MTrP in these muscles. In addi-
tion, Celik et al. [7] detected LTPs in 60.5% of the scapular mus-
cles: 47.8 % on one side and 39.2 % on both sides. Grieve et al.

[29] found multiple LTPs in trapezius, triceps surae and gastro-
cnemius muscles.

Muscle Pain
!

Muscle pain, classified as nociceptive pain, has a unique neuro-
biology with distinctive characteristics that are critical in ex-
plaining the clinical presentation of myofascial pain [58, 68].
Clinical muscle pain is not simply the consequence of a “switch-
ing on” of the “pain system” in the periphery by a particular pa-
thology, but instead reflects to a substantial extent, the state of
excitability of central nociceptive circuits [68].
An important implication of early basic science studies was the
possibility that the pain experience might not necessarily only
reflect the presence of a peripheral noxious stimulus [68]. The
ability of the central nervous system (CNS) to react to a short-
duration input of noxious stimulation with a long-lasting devia-
tion from normal synaptic function is particularly obvious in the
case of muscle pain [33, 58]. Although the STP classification is
convenient for clinical practice, it does not indicate the potential
mechanisms behind muscle pain [33, 55].

Neurophysiology of Muscle Pain
!

The primary peripheral sensing apparatus in muscle involves
group III (thinly myelinated, low-threshold, fast conducting
a-delta-fibres) and group IV (unmyelinated, high-threshold,
slower c-fibres) afferent nerve fibres. These fibres cause aching,
cramping pain that is deep and difficult to localize when stimu-
lated with micro-neural techniques [46, 53].
Reduced spatial resolution due to a lower innervation density of
muscle tissue makes localizing of muscle pain more difficult [45].
The dorsal horn cells receiving information from muscles are
convergent neurons, both wide dynamic range and nociceptive
neurons [33]. After the first synapse with the dorsal horn cell in
the spinal cord, the nociceptive information frommuscle is large-
ly mixed with information from other tissues, such as skin, peri-
osteum, bone, and viscera and this can blur the identification of
the origin of the pain [46].
There is no evidence of the existence of an ascending tract that
exclusively mediates muscle pain and a specific cortical centre
for muscle pain does not seem to exist [47, 58]. In addition to ac-
tivating the thalamus, muscle afferent input preferentially acti-
vates the limbic system, which plays a critical role in modulating
muscle pain and the emotional or affective component to persist-
ent pain [46, 58]. Increased activity in the limbic system leads to
greater fear, anxiety, and stress [51].

Persistent Myofascial Pain
!

Models for acute muscle pain have been developed and yielded
information about the generation of local and referred pain [6,
45]. However, most clinically relevant muscular pain lasts far
longer than the conditions studied in animals or even in humans
studied under laboratory conditions. Therefore, there is great in-
terest in investigating longer lasting and persistent pain in hu-
mans [6, 27]. In conditions with chronic pain the balance in pain
modulation can be disturbed due to impaired pain inhibition
and/or enhanced pain facilitation. The induction of activity-de-

Tab. 1 Prevalence of myofascial pain in different USA based medical
settings [43].

body

region

medical

institution

number

studied

prevalence of

CMP (%)

general medical 172 30

general pain medical
centre

96 93

general head and neck
pain clinic

283 85

craniofacial comprehensive
pain centre

164 55

lumboglutal orthopaedic
clinic

97 21

CMP= chronic myofascial pain
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pendent increases in synaptic function in these circuits, triggered
andmaintained by dynamic nociceptor inputs, shifts the sensitiv-
ity of the pain system such that normally innocuous inputs can
activate it and the perceptual responses to noxious inputs are ex-
aggerated, prolonged and widespread so called “central sensiti-
sation” [6, 45, 68].
Central sensitisation can lead to a number of physiological
changes, including increased spontaneous activity of dorsal horn
neurons, apoptosis of inhibitory neurons at the segmental levels,
reorganisation of spinal cord neurons and open up new synaptic
connections, expansion of receptive field sizes and generate ex-
panded referred pain regions, a lowered activation threshold for
excitatory neurons, windup, whichmay lead to a 20-fold increase
in neuronal sensitivity, prolonged after-discharges, increased ac-
tivity of brain-orchestrated facilitatory pathways, which aug-
ment nociceptive transmission, dysfunctional endogenous an-
algesia and altered sensory processing in the brain [68]. Central
sensitisation can also be enhanced andmaintained by supraspin-
al processes involving cognition, attention, emotion and motiva-
tion –so called cognitive emotional sensitisation [6, 69]. These
forebrain products can significantly contribute to the clinical
pain experience in persistent conditions, including CMP and FM,
the latter being characterised by widespread pain with allodynia,
also outside the tender points, fatigue, abdominal symptoms, mi-
graine, painful bladder, and irritable bowel [45, 48, 55].
The implications can be profound and persist for a prolonged
period of time, leading to pain elicited by normally non-noxious
stimuli (allodynia), pain evoked by an innocuous stimulus with
enhanced nociception, an increase in responsiveness and pro-
longed after effects (mechanical hyperalgesia), and expanded
pain patterns with increased size and number of referred pain
areas with associated somatosensory changes [33, 45, 58]. Even-
tually, distinguishing CMP from fibromyalgia (FM) may become
difficult [9, 23, 48].
The increased excitability of spinal neurons and the spread of ex-
citation within the CNS are the first steps in the process of chron-
ification of muscle pain [46, 47]. Such neuroplastic changes sup-
port the clinical observation that chronic muscle pain is often
difficult to resolve [58]. MTrPs are now not merely a peripheral
phenomenon, but rather they activate and sensitise the dorsal
horn and higher brain centres and may, in turn, be dynamically
modulated by these structures [58]. A sensitised CNS may lead
to a lowering of the activation threshold of the peripheral noci-
ceptors in a trigger point, inducing the transition from an LPT to
an ATP [33].
When the pain intensity in a remote lesion is strong enough, the
pain message can spread to the pain pathway of that muscle. This
remote lesion can be at another muscle and other MTrPs could
develop in the referred pain area of the original MTrP [27, 45,
47]. Other tissues (e. g. tendon, ligament, bursa, joint, bone and
viscera) as well as psychological stress can contribute to this pro-
cess [33, 35].

Pathophysiology of CMP
!

Current literature still provides three hypotheses to explain the
pathophysiology of CMP, as supported by scientific investigation
of the motor and sensory characteristics of MTrPs ([27, 33, 39, 45,
59;●" Tab. 2). Objective abnormalities support the assertion that
MTrPs are a complex form of neuromuscular dysfunction, invol-

ving skeletal muscles as well as peripheral and central sensitisa-
tion [27, 33, 39, 45, 46, 58].
Recent studies on myofascial pain show [33, 39, 46, 58]:

▶ Imaging techniques using magnetic resonance imaging (MRI)
and ultrasound can demonstrate the physical features of the
MTrP and provide morphologic evidence of taut band and con-
tracture knot in the MTrP region.

▶ The multiple tiny sensory components of the MTrP are sensi-
tised nociceptors that are responsible for tenderness, pain, re-
ferred pain, and local twitch responses.

▶ The motor components of the MTrP are dysfunctional end-
plates that are responsible for taut band formation as a result
of excessive acetylcholine leakage.

▶ A drop in pH is probably one of the main activators of periph-
eral muscle nociceptors.

▶ Electromyographic changes can be recorded in the MTrP re-
gion.

▶ The concentrations of pain-related and inflammation-related
substances are increased in an ATP region compared to a LTP
or normal muscle tissue.

▶ This MTrP circuit is the connection among spinal sensory (dor-
sal horn) neurons responsible for the MTrP phenomena.

▶ Laser doppler flowmetry improves the imaging contrast be-
tween suspected MTrPs and surrounding muscles and shows
abnormalities are not confined to discrete isolated nodules
but instead affect the milieu of the muscle surrounding palp-
able MTrPs.

There is a need for more scientific knowledge concerning the pa-
thophysiology and pathogenesis of myofascial pain [6]. With fur-
ther refinement, ultrasound imaging may be a promising objec-
tive method in the clinical setting for characterising soft tissue
abnormalities associated with MTrPs [58].

Integrated Hypothesis of Myofascial Trigger Point
!

The integrated hypothesis, first put forward by Simons und Tra-
vell [59] and later expanded by Gerwin [27], is the most credited

Tab. 2 Characteristics of latent and active myofascial trigger points (modi-
fied from Hong [33]). The separation of ATPs into three categories is artificial.
Referred pain, LTRs, and restricted ROM are not always elicited in a LTP. In a
mildly ATP, the referred pain is often not obvious. In a moderately ATP, refer-
red pain usually develops, which explains many of the pains seen in the clinic.
Patients with severely ATPs typically show motor dysfunction and autonomic
phenomena with enhanced sympathetic activation such as abnormal sweat-
ing or increased vasomotor and pilomotor responses.

characteristic of MTrP LTP mild

ATP

moderate

ATP

severe ATP

taut band* + ++ +++ ++++

local twitch response* (LTR) +/– + ++ +++

restricted range of motion
(ROM)

+/– + ++ +++

pain** (spontaneous) – + ++ +++

referred pain**
(spontaneous)

– +/– + ++

motor dysfunction*
weakness

– +/– +/– +

autonomic phenomena** – – – +/–

*=motor characteristic; **= sensory characteristic; ATP= active trigger point;
LTP = latent myofascial trigger point; MTrP=myofascial trigger point
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local hypothesis for primary MTrP formation. In this hypothesis,
an excess release of acetylcholine (Ach) at the motor endplate re-
sults in the creation of taut bands in the affected muscle that
compress capillaries thereby decreasing local blood flow and
causing ischemia. Ischemia limits the availability of oxygen and
glucose, thereby creating an energy crisis in the working muscle.
As a result, potassium, histamine, substance P and other excita-
tory substances that activate peripheral nerve nociceptive recep-
tors are released, stimulating dorsal horn nociceptive neurons
and causing pain [6, 7, 27, 33].
Futhermore, Shah’s studies [58] demonstrate and confirm that
both ATPs and LTPs are associated with significant objective dif-
ferences in the local biochemical MTrP milieu, high concentra-
tions of which have the ability to cause both peripheral and cen-
tral sensitisation. These findings could help explainwhy ATPs can
be acutely painful, tender, and a source of referred pain [58]. The
excessive acetylcholine release, the sarcomere shortening, and
release of these sensitising substances are the three essential fea-
tures that relate to one another in a positive feedback cycle that is
self-perpetuating once initiated [33].

Muscle Spindle Hypothesis
!

The muscle spindle hypothesis was introduced in 1993 by Hub-
bard and Berkoff [34] and attributed the source of spontaneous
electrical activity (SEA) to intrafusal muscle spindles located
near MTrPs. Later, Simons hypothesised that SEA originates from
dysfunctional motor endplates and defined it as “endplate noise”
(EPN; [3, 24]). Theseminiature endplate potentials are thought to
be the result of the spontaneous release of acetylcholine from
motor nerve potentials, but this has not yet been demonstrated
[27].
Various electromyography studies performed since then suggest
that SEA/EPN has an important role within MTrPs in muscle pain
and central sensitisation [3, 24, 27]. SEA represents a focal muscle
fibre contraction, contributing to the formation of muscle tension
and the taut band associated with MTrPs [26[. In humans, lower
pain pressure thresholds (PPT) at MTrPs have been associated
with higher SEA amplitudes. Thus, the irritability of an MTrP
was highly correlated with the prevalence of EPN/SEA [33, 38].
The assessment of these phenomena in an MTrP region may be
applied to evaluate the irritability of that MTrP [10, 38]. However,
intramuscular needle electromyography (EMG) may not be ap-
propriate due to patient discomfort [8].

Radiculopathy Behind MrPs
!

A third hypothesis suggests that the formation of MTrPs is due to
minor lesions in the peripheral nerve, especially in the nerve root
[30]. The neuropeptides stored in the muscle nociceptors can be
released when spinal nerves are compressed [46]. The formation
of an LTP may be due to minor radiculopathy from minor repeti-
tive stress to the spine [33]. Minor radiculopathy may cause ex-
cessive acetylcholine secretion at the neuromuscular junction,
subsequently inducing endplate noise in the neuromuscular
junction and causing the focal contractions of sarcomeres in
the endplate zones [30, 33]. Other researchers suggest spinal
segmental sensitisation (SSS) is consistently associated with
musculoskeletal pain, underscoring its significance. Indeed de-

velopment or activation of more MTrPs is one of the clinical ma-
nifestations of SSS ([58];●" Fig. 1).

Predisposing, Precipitating and Perpetuating Factors
Surrounding CMP
!

MTrP is a dynamic entity, undergoing transitions between a non-
tender taut band to an LTP to an ATP and back again. Chronic or
recurrent myofascial pain may not improve until the underlying
precipitating or perpetuating factors are managed [4, 25, 33, 59,
64, 65]. Predisposing factors include sleep deprivation, genetics,
age, nutrition and lack of movement. Precipitating factors can be
present when MTrPs develop during occupational, recreational,
or sports activities if muscle use exceeds muscle capacity and
normal recovery is disturbed [5]. Muscle overuse/overload is hy-
pothesised to be the result of sustained or repetitive low-level
muscle contractions, eccentric muscle contractions, maximal or
submaximal concentric muscle contractions or direct muscle
trauma [5].
Perpetuating factors fall into two major categories: mechanical
and systemic [25, 27, 33, 59]. Mechanical factors with a combina-
tion of static and awkward postures often cause repetitive minor
trauma to muscles, tendons, and ligaments that can perpetuate
the activation of MTrPs [27, 33, 59]. Ergonomic factors, such as
time at the computer or habitual postures with sitting or driving,
often play a vital role in myofascial pain problems [27]. Systemic
factors include nutritional deficiency, vitamin deficiency, anae-
mia, and endocrine disorders such as hypothyroidism or estrogen
deficiency [25, 28].
Beyond the primary muscular cause, persistent or recurrent
MTrPs can also be related to other associated conditions such as
cervical or lumbar disc herniation, lumbar disk lesions, cervical
facet lesions, cervical radiculopathy, osteoarthritis of the knee,
teres minor tendinitis, lateral epicondylitis, septic arthritis,
herpes zoster or visceral disease [17, 25, 30, 33, 35, 50, 56, 57].
Referred pain canmimic other pains that range from joint disease
and radiculopathies to visceral pain [27, 33, 35). Thus, as part of
the diagnostic process, clinicians should consider other condi-
tions that may feature widespread pain [33].

Diagnostic Criteria for Myofascial Pain
!

Despite the fact that muscle makes up more than half of the
human body by weight, there has been limited organized focus
on student training or research with respect to muscle pain
[27, 33]. Myofascial experts consider MTrPs the most common
yet misdiagnosed and inadequately treated component of non-
articular musculoskeletal pain disorders [28, 33, 58, 59].
One of the main difficulties with diagnosing myofascial pain re-
mains the subjective nature of the diagnosis [22, 32, 33, 62, 63].
Clinicians tend to only recognise and treat disorders that are di-
agnosed with objective tests, yet there exist no standardised ob-
jective measures to verify the presence of MTrPs [22, 63]. As a re-
sult of this lack of understanding, awareness and/or training,
muscle pain is frequently overlooked and patients are often poor-
ly diagnosed and inadequately treated thus perpetuating the
chronic pain [22].
A number of studies have validated the physical examination of
trigger points and a diagnosis of CMP should at a minimum be
supported by a history of regional pain, a palpable taut band and
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tender spot(s) in this taut band containing specific sensitivity at
theMTrP level and patient pain recognition on tender spot palpa-
tion with predicted pain referral expected from a trigger point in
that muscle [22, 26–28, 33, 59, 64]. Other diagnostic features
that are helpful, but not strictly required for CMP include local
twitch responses (LTR), weakness, restricted range of motion
and autonomic signs (e. g. in the skin; [28, 33, 59, 64]). Further re-
search is necessary to test these diagnostic criteria. This is a criti-
cal step in the process of further establishing myofascial pain as a
common, universally accepted and eminently treatable disease
[22].

Patient History
!

The regional distribution of pain in CMP described in a patient
history is essential. Usually the patient is not able to locate the
pain and it is described as deep, faint and aching [26–28, 33, 46,
48, 58, 59]. The diagnosis of CMP requires an awareness that the
cause of pain may lay at a distance from the site of pain [27, 28,
33, 46, 58, 59]. The pain patterns give a good indication of the
muscles that may be involved in CMP [27, 33, 59]. Each muscle

tends to have the same consistent and characteristic area of refer-
red pain in different subjects [33, 59].
Referred pain from a muscle to another distant muscle has been
demonstrated in animal studies [33, 45–48]. Sensory distur-
bance (e. g. paresthesias, dysesthesias, localised skin tenderness)
may be noted in the same area where pain is referred [27, 28, 33,
46, 59]. Practitioners treating CMP should be familiar with the
commonly affected muscles and the distribution of their referred
pain patterns [27, 28, 33]. CMP is confirmed during careful exam-
ination applying the next three basic criteria: finding the taut
band, identifying the specific spot tenderness, and pain recogni-
tion by the patient [27, 28, 33, 47, 59].

Inspection
!

The most common mechanical maladaptations are: scoliosis or
pelvic torsion, generalized or local joint laxity, leg length differ-
ences and foot structure issues. Characteristic posture changes
can be apparent, such as head-forward and round shouldered,
possibly matching particular muscle contractures [27, 33, 59].
Observation of the patient sitting, standing and walking is also
important. Does the patient use a cane or a walker? Do certain

a

b i b ii c

d

Fig. 1 a–d Facilitated spinal segment [58]. a Nociception originating in
the L4 facet joint synapses on the dorsal horn. b A motor neuron within the
ventral horn is activated on the L4 segmental level, causing a reflex spasm
of muscles innervated by the same segment such as the paraspinal muscles
(b i) and the rectus femoris muscle (b ii). c Dermatomal and sclerotomal

structures sharing the L4 segmental level may become sensitised and
painful as a result of dorsal root reflexes. d Dorsal root reflexes in the L4
segment may also sensitise cutaneous structures, rendering them more
painful.
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clothing items form a predisposing factor [27]? Scars from inju-
ries or surgeries, changes in muscle volume or autonomic symp-
toms such as localized sweating, piloerection or goosebumps
may also be noted [30, 33, 59].

Range of Motion
!

Clinicians frequently recognise the relationship between CMP
and joint hypomobility and several theories have been presented
[19, 33]. First of all, increased tension of the taut muscular bands
associated with a MTrP and facilitation of motor activity can
maintain displacement stress on the joint [19, 30, 33]. Alterna-
tively, the abnormal sensory input from the joint hypomobility
may reflexively activate MTrPs [19]. It is also conceivable that
MTrPs provide a nociceptive barrage to the dorsal horn neurons
and facilitate joint hypomobility [19]. Practitioners are generally
more inclined to relate ROM limitations to the joints. However, a
quick improvement in joint mobility can often be measured after
successful treatment of the MTrPs implying their importance
[30, 64].

Motor Features
!

Muscles affected by myofascial pain can show a loss of strength
from 0.5 to 1 compared to the uninvolved side when measured
on the Muscle Strength Grading Scale (Oxford Scale). Functional
adaptation of muscle action occurs when muscle pain is present
[52]. An ATP is a source of localized muscle pain and can result in
a reduced activity of the painful muscle [58]. One possible expla-
nation is that muscle contraction is simply limited to a degree
below the threshold that can activate pain [27]. However, a
MTrP in one muscle can inhibit effort or contractile force in an-
other one, suggesting a role for central motor inhibition [27]. The
most likely explanation is that the muscle containing the MTrP is
relatively weakened as a result of reflex inhibition [27, 33]. This
is rapidly reversible immediately on inactivation of the MTrP,
also suggesting that the effect is caused by this inhibition of
muscle action [27].
This common finding of muscle weakness associated with MTrPs
is more frequently caused by inhibition from LTPs in the same or
neighbouring muscles than ATPs [7, 27]. The LTP can also cause a
disordered recruitment of muscles that work together to produce
an action such as an orderly activation of muscles that produce
abduction of the upper extremity [41]. Furthermore, motor and
sympathetic output pathways are not only affected by nocicep-
tive input, but afferent pathways (proprioception, somatosen-
sory processing) are also influenced by tonic muscle nociception
as well [52]. Along with the lack of reciprocal inhibition, this can
cause co-contraction that reduces the movement quality and
leads to clumsiness and an incoordination of fine movement [27].
Both ATPs and LTPs do not only interfere with host muscle effi-
ciency, they can also have a reciprocal effect on the antagonist
muscle [27]. Nociception-induced motor inhibition might pre-
vent effective motor retraining and requires a shift in thinking:
stop trying to restore normal motor control in case of chronic no-
ciception [52]. This effect is increased with the chronicity of the
condition and needs to be recognised and addressed during
treatment [52]. Moreover, starting first with inactivation of the
LTP cause of the weakness avoids the usual mistake of starting
strength training, thus resulting in teaching the patient to use

substitutes instead of the inhibited muscle which, unfortunately,
canmakemuscle functionmore abnormal [27]. In order to exam-
ine more closely the changed motor features in CMP patients fur-
ther studies are needed [14, 27].

Palpation
!

Careful palpation of the affected muscles is essential to confirm
the diagnosis of CMP, first finding taut muscle bands and then lo-
calizing the MTrPs [27, 28, 33, 59]. LTrPs have the same clinical
characteristics as ATrPs and therefore, their assessment is similar
[8[. The taut band is a group of contracted muscle fibres, readily
palpable, and tender at the region of greatest hardness [26, 27,
59]. A taut band in the distinguishedmuscle is found by palpating
or by dragging the fingers perpendicular to the muscle fibres [27,
60]. Finding a taut band by palpation requires a combination of
palpation skill, training, and critical clinical practice [27, 28, 30,
33, 58, 59].
Simons [61] suggests that an MTrP is always found in a taut band
of skeletal muscle fibres and a taut band is the precursor of an
MTrP. MTrP tenderness does not occur except in regions of mus-
cle hardness, but regions of muscle hardness can occur without
local or referred pain. Hence, muscle hardness or the taut band
that occurs in the absence of pain may be the first abnormality.
However, this sequence of events has not been systematically in-
vestigated [27].
The most important characteristic of an MTrP can be found
within the taut band region: circumscribed spot(s) with pain or
tenderness in a relatively small area that can be reasonably pal-
pated using finger(s) or thumb [2, 3, 27, 28, 33, 59]. If the pain
can induce or aggravate the patient’s usual clinical complaint in
response to digital compression, this indicates that the MTrP is
responsible for (part of) those symptoms. It is very important to
relate the found ATPs and LTPs to the patient’s history [8, 27, 33,
59, 64].
The correct amount of pressure is also important; the pressure
applied to the area should be consistent and approximately 4kg/
cm2 [33]. The application of too much pressure can elicit pain in
nearly all individuals [33, 45]. In human studies, the application
of high pressure could also elicit referred tenderness from an
LTP region or even normal muscle tissues [33, 45]. The pressure
required to elicit referred pain from a compressed site is propor-
tional to the degree of irritability (= amount of sensitised noci-
ceptors) on that site [33].
In women PPTs are lower, signifying greater hypersensitivity to
mechanical stimulation [27, 45]. There may also be increased
central sensitisation in women, possibly related to weaker des-
cending inhibition [45]. Certain effects of sex hormones on pain
mechanisms are also known. However, the mechanism of gender
differences in muscle pain remains to be identified [27, 45]. Typi-
cally, the patient has a positive “jump sign” when applying local
pressure on the area. This jump sign should not be mistaken for a
LTR [33]. The jump sign simply shows that the patient is reacting
to pain or discomfort in the palpated area.

Local Twitch Response
!

The taut band can contract sharply when stimulated with high
pressure by strumming or needling the taut band – both resulting
in a mechanical band deformation [27, 33, 59]. The LTR is a tran-
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sient visual and/or palpable local contraction, when the tight
muscle fibres are tensioning at the level of the MTrP [59]. LTR
can rarely be elicited by low-pressure stimulation [33]. Often
high pressure is required to elicit an LTR in an MTrP with low ir-
ritability, and vice versa [33]. The application of high-pressure
compression during palpation cannot be recommended because
patients are not able to tolerate it [33]. The occurrence of the LTR
also depends on the irritability of the MTrP. It can be difficult to
elicit an LTR in the case of a stimulated LTP [33].
Spinal mechanisms in the LTR have been documented extensively
and require an intact spinal cord reflex arc [33, 38, 39]. EMG ac-
tivity of an LTR elicited by stimulation of anMTrP can be recorded
electromyographically in the taut band containing this MTrP. A
needle tip can provide high pressure stimulation to the MTrP
and can much easier cause an LTR than using finger palpation
[33[. It is maximally elicited from the most tender region of the
taut band, diminishes with increasing distance from this point,
and is not elicited when recording from normal muscle as little
as 1 cm from the taut band [27, 33]. Intramuscular needle EMG
may not be used due to patient discomfort [8].
LTRs can also be monitored by sonography which was used to
identify LTRs [27, 33, 62]. Rha et al. [54] suggest that ultrasono-
graphy was useful for detecting LTRs in the deep muscles where
palpation is limited.

Reliability and Limitations of Digital Palpation
!

Reliable identification of MTrPs is based on a high degree of skill
following adequate training and sufficient clinical experience [2,
27, 33, 58, 59]. Numerous research studies and two systematic
reviews have investigated the reproducibility of the MTrP exam-
ination for several muscles [3, 27, 33, 42, 49]. However, these
studies focussed on the reliability of the MTrP diagnostic criteria
without giving attention to the reliability of palpation protocols
in identifying their exact location [3].
Best reproducibility of MTrPs has been reported for the upper
trapezius, and an experienced physiotherapist can reliably iden-
tify MTrP locations in this muscle using a palpation protocol [3].
Considering that MTrP treatment requires the same MTrPs loca-
ted and treated over repeated sessions, the intra-rater reliability
of a palpation protocol could be relevant in supporting a clinical
practice. The clinical relevance of the observed error is limited,
and it should not influence standard treatment techniques, such
as ischemic compression, ultrasound, or dry needling [3].
Although digital palpation is considered the gold standard for diag-
nosis, it has several limitations [22, 41, 49, 58]. Finger pressure
techniques provide borderline reliability and require a standard-
ised method accompanied by a calibration process to enhance re-
liability between raters [22]. Specifically, digital palpation does not
provide an objective, reliable, and sensitive method of CMP diag-
nosis. It cannot objectively differentiate between ATPs, LTPs and
palpably normal tissue or discriminate between superficial and
deep MTrPs. Also, it does not produce quantitative comparisons of
the tissue properties before and after treatment [22, 58].
In order to standardise the amount of applied pressure a pressure
algometer can be used. It has been reported as a reliable and valid
device to help assess myofascial pain [22, 33]. The scope of ten-
derness may be calculated as the mean PPT of all trigger point
sites or as the percentage of sites that were tender using a stand-
ardised pressure; the latter measure appears to be the most pre-
dictive item [22]. The pressure algometer can also be useful for

the assessment of the effectiveness of MTrP therapy as it provides
quantitative comparisons of the tissue properties before and
after treatment [33, 58].

Neurological Examination
!

Myofascial pain canmimic radiculopathies, but there exist specif-
ic differences ([1, 16];●" Tab. 3).

Additional Assessement
!

No specific lab tests confirm a diagnosis of myofascial pain, but
some tests can be helpful for finding predisposing conditions
such as hypothyroidism, hypoglycemia, and potential vitamin de-
ficiencies [25, 27, 59].

Therapy Options for CMP
!

Clinical reasoning should always include all systems possibly par-
ticipating in the patient’s symptoms [33]. MTrPs in muscles in-
nervated by the same nerve root could indicate a possible radi-
culopathy [30]. MTrPs surrounding joints could point out
arthropathy of or ligament lesions around this joint [50]. MTrPs
in agonists are often accompanied by common tendon’s lesion
[30, 33]. MTrP pain during active contraction implies tendinopa-
thy of the contracting muscle [33].
Sometimes activation of MTrPs can cause pain avoiding any
movement that could interfere with the primary lesion’s healing
process. Muscle pain can be an important defence mechanism
avoiding further injury before complete healing of the etiologic
(e. g. neurological) lesion [33].
Comprehensive myofascial management should focus on remov-
ing all perpetuating factors (including all MTrPs!) and addressing
sensitisation early in its development with centrally-acting phar-
macologic agents, biofeedback and behavioral therapy [15, 58].
Non-steroidal anti-inflammatory drugs (NSAIDs) are less effec-
tive for CMP [46].
Physiotherapy can include non-invasive and invasive therapies
for CMP [33, 60, 64]. Evidence-based practice established by 7
systemic reviews and 21 randomised controlled trials found in
2008, demonstrated that certain types of manual therapies and
different kinds of modalities can serve as effective non-invasive
treatments for MTrPs [4, 7, 13, 18, 33, 60, 64–66]. For physio-
therapists dry needling is considered to be a clinically effective,

Tab. 3 Differences between radicular pain and trigger point-referred pain.

radicular pain trigger point referred pain

specific dermatomal pattern may
be present

map may extend across several
dermatomes

loss of sensitivity in dermatome
may be present – no local hyper-
algesia

no loss of dermatomal sensitivity
– local hyperalgesia

loss of motor power to the point
of paralysis

weakness – no myotomal deficits

not induced by local muscle tissue
pressure

Iiduced with local muscle tissue
pressure

loss of deep tendon reflex no loss of deep tendon reflex
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minimally invasive treatment [6, 11, 12, 30, 36, 37, 44, 58, 64, 65].
Patient education regarding CMP and home exercises should al-
ways be a part of a treatment programme [31, 64–67].
In summary, more research is necessary with respect to the dif-
ferent forms of (physio) therapy being applied to CMP [64, 65].
In addition, in order to develop standard guidelines and deter-
mine treatment outcome measures following CMP therapy clini-
cal investigation is required [58].

Conclusions
!

Physiotherapists should be aware that myofascial pain is often
part of acute and chronic pain complaints which may originate
away from the painful site.
One of the main difficulties in diagnosing myofascial pain re-
mains the subjective nature of the diagnosis. Myofascial pain is
diagnosed by applying four basic criteria: regional pain in patient
history of finding the taut band, identifying the specific spot ten-
derness and the patient’s pain recognition.
Reliable identification of myofascial trigger points is based on a
high degree of skill following adequate training and sufficient
clinical experience. Palpation within the clinical setting can reli-
ably identify MTrP locations and can be relevant enough in sup-
porting daily practice.
In addition to generating pain, myofascial pain can influence
range of motion, strength and coordination, and hence prevent
successful rehabilitation. Comprehensive myofascial manage-
ment using non-invasive and invasive therapies, should primarily
focus on removing all perpetuating factors including myofascial
trigger points.
In summary, in order to adequately identify and treat a myofas-
cial pain component better education inmyofascial painmanage-
ment and enhancing manual skills are necessary.

Quintessence

Myofascial pain is often a component of acute and chronic
pain. It may influence range of motion, strength and coordi-
nation.
Management of myofascial pain should include non-invasive
and invasive therapies, with the central focus on removing
perpetuating factors like myofascial trigger points.
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