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Objective of the Clinical Perspective
The relationship between muscle and
joint dysfunctions is well recognized by
clinicians, but few studies in the scientific
literature analyze this relationship. The
objective of this clinical perspective is to
provide the neurophysiological basis of
this relationship and its clinical implication for manual/physical therapists.

What Is a Muscle Trigger Point?
Simons et al1 defined a muscle trigger
point (TrP) as a tender point within a taut

band of a skeletal muscle that is painful
upon compression, contraction, or
stretch and usually responds with a referred pain pattern distant from the
point. From a clinical viewpoint, active
TrPs cause concordant patient-related
pain symptoms that are local and referred, whereas latent TrPs are those that
also evoke both local and referred pain
but without reproducing any symptom.
This clinical distinction has been supported by the fact that concentrations of
protons, bradykinin, substance P, calcitonin gene-related peptide, tumor necrosis
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factor-a, interleukin-1b, and serotonin
are significantly higher in active TrPs
than in latent TrPs and when compared
to no-TrPs2. Further, both active and latent TrPs can provoke muscle imbalance,
weakness, or altered motor recruitment3
in either the affected muscle or in functionally related muscles.
The activation of muscle TrPs may
result from a variety of factors, such as
muscle overuse, mechanical overload,
psychological stress, or other muscle TrP.
Gerwin et al4 hypothesized that the
pathogenesis of TrPs could lead from injury or overload to muscle fibers, which
leads to involuntary shortening and loss
of oxygen and nutrient supply resulting
in increased metabolic demand on the local tissues. The seemingly most credible
etiological explanation of muscle TrPs is
the so-called integrated hypothesis, which
proposes that abnormal depolarization of
muscle motor endplates and sustained
muscular contraction give rise to a localized “ATP energy crisis.” This is associated with sensory and autonomic reflex
arcs that are sustained by central sensitization5. Endplate noise and spikes (EMG
signals from dysfunctional motor endplate regions) have been identified and
associated with TrPs6,7 supporting the
theory that muscle TrPs may be dysfunctional motor endplates8.
Ge et al9 have provided recent evidence of sympathetic facilitation of mechanical sensitization and facilitation of
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the local and referred pain reactions in
muscle TrPs. This study found that pressure pain and referred pain thresholds
over infraspinatus muscle TrPs decreased during a maneuver that increased sympathetic outflow to the skeletal muscle. Burnstock10 suggested that
under pathological conditions a sympathetic-sensory interaction with muscle
TrP can be established; thus, the increased sympathetic efferent discharge
can facilitate TrP activity. The vasoconstrictor activity evoked by the sympathetic maneuver can reduce the blood
flow11 and lead to delayed clearance of
inflammatory substances and change
the local chemical milieu at the TrP.

Manual Treatment of Muscle TrPs
A first systematic review analyzing the
effectiveness of manual therapies in the
management of TrPs found that few
studies had analyzed manual interventions for TrPs12. Follow-up studies have
found that an ischemic compression
technique is effective in reducing pain
sensitivity on latent13 and active muscle
TrPs14 as well as pain elicited by active
TrPs in patients with neck pain15. We
have recently shown that neuromuscular approaches are also effective for reducing pain sensitivity in latent TrPs16.
Other studies reported changes in range
of motion after treatment with ischemic
compression17 or a post-isometric relaxation technique18 of latent TrPs into
the masseter muscle. From this, a recent
review summarized moderately strong
evidence supporting the use of ischemic
pressure for immediate pain relief of
muscle TrPs but only limited evidence
for long-term pain relief19. Other manual therapies are usually applied in clinical practice (e.g., TrP pressure release,
spray and stretch, passive stretching,
acupressure, motor training exercises,
or tapping) with satisfactory results although no evidence supporting its use
currently exists.

Joint Hypomobility and Spinal
Manipulative Therapy
Spinal manipulation is one of the most
frequently employed therapies in the
treatment of neck disorders20 and low

back pain21. Joint hypomobility is usually defined as a temporary reduction of
mobility of a zygapophyseal joint22 and
is often the focus of treatment for mobilization or manipulation. We investigated patients with sub-acute to chronic
hypomobility of the mid-cervical spine,
detected by the lateral gliding test, and
found that joint hypomobility was associated with reduced segmental joint mobility as measured by dynamic x-ray23.
Further, we found that the application of
a rotationally directed cervical manipulation may increase segmental motion at
a localized region24. Clinical effectiveness of spinal manipulation in both
neck25,26 and low back pain27-29 patients is
further supported by several clinical
studies.
An interesting finding is that the
reduction of joint motion seems to be
related to local muscles innervated from
the segment30. Further, several guidelines and reviews have indicated
that manipulation will produce greater
gains when performed within a treatment package that includes exercise31-34.
Therefore, muscle and joint impairments seem to be indivisible and related
disorders in chronic pain patients.

Clinical Relationship between Muscle
TrPs and Joint Hypomobility
A clinical relationship between TrPs and
joint impairments has been suggested by
several authors35. Lewit36 emphasized
the importance of the treatment of TrPs
and joint dysfunctions when both were
present. In clinical practice, therapists
commonly use a treatment approach
that includes different techniques directed at both muscle and joint dysfunction. It is clinically suggested that manual treatment of an inter-vertebral joint
dysfunction may provoke a therapeutic
effect in TrPs located in those muscles
innervated by the manipulated segment.
Two clinical studies have investigated the relationship between the presence of muscle TrPs and joint hypomobility in patients with neck pain. In the
first study, a significant relationship was
found between TrPs in the upper fibers
of the trapezius muscle and the presence
of joint hypomobility (considered when
an abnormal end-feel, an increased re-

sistance, and a decreased joint gliding
were found) at the C3-C4 segment37. In
a second study with 35 participants, all
patients exhibited posterior-anterior
(PA) joint hypomobility at C3-C4 zygapophyseal joint and TrPs in the upper
trapezius, sternocleidomastoid, and levator scapulae muscles, although a statistically significant correlation did not
exist between the identified muscle TrP
and PA joint hypomobility in the midcervical spine38. Both studies confirm
clinical findings related to the relationship between muscle TrPs and joint hypomobility; nevertheless, greater sample
sizes and future studies are needed to
confirm these results.
Several theories have discussed the
relationship between TrP and joint hypomobility. Perhaps the increased tension of the taut muscular bands and facilitation of motor activity can maintain
displacement stress on the joint, such
that a TrP provokes the joint dysfunction. In this way, it may be that muscle
shortening and increased tension caused
by muscle TrPs aggravate and/or maintain abnormal joint tension in the vertebra levels crossed by these muscles.
An alternative explanation would be
that an abnormal sensory input from the
joint hypomobility39 reflexively activates
TrPs40. This hypothesis has been preliminarily confirmed by Lowe41, who found
that joint dysfunctions can increase the
responsiveness of motor neurons of adjacent muscles to nociceptive input from
TrPs. It is also conceivable that muscle
TrPs provide a nociceptive barrage to
the dorsal horn neurons2,42 and thereby
facilitate segmental hypomobility. The
dorsal horn neural afferences connection may explain the neurophysiological
mechanism of manipulative therapy by
which spinal manipulation provokes an
afferent bombardment from the articular and myofascial receptors, which produces pre-synaptic inhibition of segmental pain pathways and possibly
activation of the endogenous systems43.
There is preliminary evidence investigating changes in muscle sensitivity
after the spinal manipulation. Vernon et
al44 reported that cervical manipulation
produced significant increases in pressure pain threshold levels over tender
points surrounding a cervical dysfunc-
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tion. Kuan et al45 found that spinal manipulation at C3-C4 and C4-C5 levels
was effective in reducing pain and tightness from trapezius muscle TrPs. RuizSáez et al46 have recently discovered that
a manipulation directed at the C3-C4
segment evoked changes in pressure
pain sensitivity in latent TrPs in the upper trapezius muscle. These results suggest that patients may benefit from manual treatment of joint hypomobility in
the management of TrPs. For instance,
in patients with allodynic responses, clinicians can start muscle TrP treatment
with joint interventions without increasing the muscle pain associated with
direct techniques. Nevertheless, the order in which these two musculoskeletal
disorders should be treated is not known,
and randomized controlled trials assessing the effectiveness of the different
manual therapy procedures are needed.

Conclusion
The relationship between muscle TrP
and joint dysfunctions is well recognized by clinicians, and there is emerging scientific evidence to support this
relationship. Thus, clinicians should include assessment and treatment of both
muscle TrPs and joint hypomobility in
the management of pain patients. Future
studies should investigate the order in
which these musculoskeletal disorders
are used to achieve the best clinical
result.
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