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EDITORIAL
Somatic dysfunction and fascia’s gliding-
potential
Most practitioners who employ manual means of treatment
will have experienced the phenomenon of palpating soft-
tissues that appear to be more densely indurated, less
pliable, than would be anticipated, relative to the age and
physical status of the individual.

In osteopathic medicine this experience is clustered,
together with several other indicators, to suggest an area of
what has been termed ‘somatic dysfunction’ (Rumney,
1979). Somatic dysfunction is defined as “impaired or
altered function of related components of the somatic
(body framework) system: skeletal, arthrodial, and myo-
fascial structures, and related vascular, lymphatic, and
neural elements.” (Ward, 2003).

The osteopathic model of somatic dysfunction, that at-
tempts to make sense of such a finding, has been summa-
rized by the acronym STAR (Dowling, 1998).

This includes:

“S” Z sensitivity (abnormal tenderness)
“T” Z tissue texture change such as altered tone, laxity
etc.
“A” Z asymmetry (malalignment)
“R” Z range of motion and pliability reduction (e.g.
contracture)

The STAR designation offers no diagnosis e only an
observation that all may not be well in the tissues being
evaluated, demanding further investigation as to causal,
aggravating and maintaining features e whether local,
global or distant.

Other descriptors in the literature for this phenomenon of
tissues that have a perceptibly different (from ‘normal’) feel,
include terms such as fibrotic (Purslow, 2010), densification
(Borgini et al., 2010), indurated (Mosby, 2012),e and others.

The STAR palpation model, and it’s constituent ele-
ments, have been partially validated by Fryer et al. (2006),
and it is widely employed in osteopathic manual medical
assessment.

Investigation of the possible etiological and maintaining
features of somatic dysfunction might include any of a wide
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range of observational and functional tests. These might
involve evaluation of painful features, altered motor con-
trol, and/or modified ‘end feel’ qualities, as tissues are
taken towards restriction barriers.

More recently, the degree of normal gliding potential
between fascial, visceral and muscular tissue layers has
been recognized as a potentially important form of somatic
dysfunction.

Sliding, gliding functions as part of the “R”
feature of somatic function and dysfunction

An as yet relatively under-explored function of many soft-
tissues, involves their ability to slide, glide and generally to
be able to accommodate to the movements of adjacent
structures.

Loose connective tissue (also known as areolar or su-
perficial fascia) is relatively less structurally organized, as
compared with dense connective tissue layers. The pro-
cesses involved in thickening, and densification of the loose
connective tissues, and its’ extra-cellular matrix, appears
to correspond to the loss (or reduction) of sliding potential
between dense fascial layers and adjacent structures
(Pilat, 2011).

For example, Langevin et al. (2011) has shown that the
density of superficial thoracolumbar fascia is markedly
increased in individuals with low back pain, as compared
with those without low back pain. In this particular study
the process of thickening, densification appeared e in ul-
trasound video images e to correspond with a marked
reduction in the sliding potential of the deeper layers of the
thoracolumbar fascia, in individuals with low back pain.

More recently Luomala et al. (in press) have demon-
strated the presence of thicker (‘denser’) layers of loose-
connective tissue in both the sternocleidomastoid, and
scalene muscles, in individuals with chronic neck pain,
compared with those without neck pain.

Stecco et al. (2013) have noted: “Ultrasound indicates
that the main alteration in the deep fasciae is increased
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loose connective tissue between the fibrous sub-layers. It
is for this reason that, in indicating fascial alteration, we
do not use the term “fibrosis”, which indicates an increase
in collagen fiber bundles. We prefer the term “densifica-
tion”, which suggests a variation in the viscosity of the
fascia.”

Assessment of loss of glide potential?

Assessment of changes in the gliding potential of tissues
remains a work-in-progress. Clues are apparently deducible
by means of a matching of manually assessed tissue
changes, noted during palpation, with symptoms reported
e such as pain and/or restriction on movement.

Observation of posture, and functional motion, may
offer additional opportunities for identification of re-
strictions existing between fascial layers (Myers, 2013).

Imaging and tissue change

In addition to palpation and functional assessment, imag-
ing, utilizing a range of technologies, is being employed to
identify objective tissue changes e including use of real-
time ultrasound, and its’ color-coded variant, sonoelas-
tography Such approaches are particularly useful where
visualization of scar tissues, or altered density, are con-
cerned e pre- and post-treatment.

For example Martı́nez Rodrı́guez and Galán del Rı́o
(2013) have observed e substantiated by imaging e that
poor myofascial repair processes, following tissue trauma,
may result in excessive degrees of connective tissue
change, although in their observation such changes involve
fibrosis rather than densification: “Fibrosis can be defined
as the replacement of the normal structural elements of
the tissue by distorted, non-functional and excessive
accumulation of fibrotic tissue.”

Imaging caution

Boon et al. (2012) have observed that the “monographer
has the ability to combine sonopalpation (direct pressure
over structures of interest) and receive real-time feedback
from the patient. The ability to palpate and visualise
simultaneously e for example during muscle activation e
is a unique feature of sonography.”

While the non-invasive visualization of soft tissue
behavior and structure is a compelling clinical and research
advance, providing as it does objective evidence of many
mechanical attributes and characteristics of both normal
and pathological tissues, a caution is required, as the
element of operator bias needs to be considered
(Konofagou et al., 2003).

Since the operator manually controls the transducer,
variations in the compressive pressure, orientation or
direction of the ultrasound transducer can all potentially
modify the resulting echo-signal images (Drakonaki et al.,
2009). However, as new more automated imaging
methods evolve, the subjective nature of currently uti-
lised approaches, should reduce the risk of inadvertent
bias (Gennisson et al., 2013).
Restoring glide function and reducing fibrosis

Roman et al. (2013) have offered evidence that manual (or
instrument assisted) therapies that incorporate tangential
oscillation, and perpendicular vibration, produce greater
increase in levels of hyaluronic acid which forms a fluid
layer separating deep fascia from muscle e than does
application of manual shear force alone. This leads to
greater lubrication produced in the extracellular matrix
between fascial planes and viscera or muscle, or between
dense fascial layers, improving the sliding system, and
encouraging more efficient function.

In practice Martı́nez Rodrı́guez and Galán del Rı́o (2013)
have demonstrated (via sonoelastography imaging and
clinical changes) that sustained, non-invasive manual
engagement with associated restriction barriers can result
in relative normalisation of restriction, following trauma.
“Combined use of torsion, shear, traction, axial and
compressive vectors on scar tissue.in order to generate a
maintained tension, against a barrier” can lead to relative
normalization of both structural and functional changes.

In a prospective, randomized, double-blinded study
Parmar et al. (2011) compared isotonic eccentric stretching
in post-operative settings (following femur fracture) with
passive stretching methods. The objective was to: “promote
orientation of collagen fibers along the lines of stress and
direction of movement, limit infiltration of cross bridges
between collagen fibers, and prevent excessive collagen.”

Both methods proved successful during post-operative
rehabilitation, however the isotonic eccentric stretching
method produced a greater degree of pain reduction, and
an enhanced tendency towards a greater range of motion e
as compared with static stretching methods.

To summarise:

� The ability of fascial planes and muscles to glide on
each other, or against other tissues, is a function that
can be reduced or lost, for a variety of reasons.

� Identification may be possible of such dysfunctional
changes via sensitive palpation and observation
methods

� Novel imaging methods can offer real-time evidence of
dysfunction e but is potentially subject to operator bias

� The potential also exists for restoration of normal
function via a variety of manual methods
References

Boon, A.J., Smith, J., Harper, C.M., 2012. Ultrasound applications
in electrodiagnosis. Phys. Med. Rehab. 4 (1), 37e49.

Borgini, E., Antonio, S., Julie Ann, D., Stecco, C., 2010. How much
time is required to modify a fascial fibrosis? J. Bodyw. Mov.
Ther. 14, 318e325.

Dowling, D., 1998. S.T.A.R.: a more viable alternative descriptor
system of somatic dysfunction. Am. Acad. Appl. Osteopath. J. 8
(2), 34e37.

Drakonaki, E.E., Allen, G.M., Wilson, D.J., 2009. Real-time ultra-
sound elastography of the normal Achilles tendon: reproduc-
ibility and pattern description. Clinic. Radiol. 64, 1196e1202.

Fryer, G., Morris, T., Gibbons, P., et al., 2006. The electromyo-
graphic activity of thoracic paraspinal muscles identified as



Editorial 3
abnormal with palpation. J. Manipulative Physiol. Ther. 29 (6),
437e447.

Gennisson, J.L., Deffieux, T., Fink, M., Tanter, M., 2013. Ultrasound
elastography: principles and techniques. Diagnostic Intervent.
Imag. 94, 487e495.

Konofagou, E., Ophir, J., Krouskop, T.A., Garra, B.S., 2003. Elas-
tography: from theory to clinical applications. In: Summer
Bioengineering Conference June: 25e29.

Langevin, Helene M., et al., 2011. Reduced Thoracolumbar Fascia
Shear Strain in Human Chronic Low Back Pain BMC Musculo-
skeletal Disorders, vol. 12, p. 203.

Luomala, T., Pihlman, M., Heiskanen, J., et al., 2013. Case study:
could ultrasound and elastography visualize densified areas in-
side the deep fascia? J. Bodyw. Mov. Ther. (in press).

Mosby’s Medical Dictionary. ninth ed., 2012. Elsevier.
Martı́nez Rodrı́guez, R., Galán del Rı́o, F., 2013. Mechanistic basis of

manual therapy in myofascial injuries. Sonoelastographic evo-
lution control. JBMT 17 (2), 221e234.

Myers, T., 2013. Anatomy Trains, third ed. Elsevier, Edinburgh.
Parmar, S., Shyam, A., Sabnis, S., 2011. The effect of isolytic

contraction and passive manual stretching on pain and knee
range of motion after hip surgery: a prospective, double-
blinded, randomised study. Hong Kong Physiother. J. 29, 25e30.
Pilat, A., 2011. Myofascial Induction in: Chaitow et al. Practical
Physical Medicine Approaches to Chronic Pelvic Pain (CPP) &
Dysfunction. Elsevier, Edinburgh.

Purslow, P., 2010. Muscle fascia and force transmission. J. Bodyw.
Mov. Ther. 14, 411e417.

Roman, M., Chaudhry, H., Bukiet, B., et al., 2013. Mathematical
analysis of the flow of hyaluronic acid around fascia during
manual therapy motions. J. Am. Osteopath. Assoc. 113 (8),
600e610.

Rumney, I.C., 1979. The history of the developmental term ‘so-
matic dysfunction’. Osteopath. Ann. 7 (1), 26e30.

Stecco, A., Meneghini, A., Stern, R., et al., 2013. Ultrasonography
in myofascial neck pain: randomized clinical trial for diagnosis
and follow-up. Surg. Radiol. Anat.. http://dx.doi.org/10.1007/
s00276-013-1185-2.

Ward, Robert, 2003. Foundations for Osteopathic Medicine, second
ed. Lippincott Williams & Wilkins, Hagerstown, MD.

Leon Chaitow, ND, DO , Editor-in-Chief JBMT,
21 Siddons Lane, London NW15NF, United Kingdom

E-mail address: jbmteditor@icloud.com


