


healthy forward bending of the human trunk [with a reported absence of such load shifting in low
back pain patients] (4).

Recent ultrasound-based measurements indicate that fascial tissues are commonly used as elastic
springs [catapult action] during oscillatory movements, such as walking, hopping, or running, in
which the supporting skeletal muscles contract rather isometrically (5).

Fascial tissues are prone to viscoelastic deformations, such as creep, hysteresis, and relaxation.
Such temporary deformations alter fascial stiffness, which may take several hours for complete
recovery. Load-bearing tests also reveal the existence of a gradual transition zone between re-
versible viscoelastic deformation and complete tissue tearing. Various degrees of microtearing of
collagenous fibers and their interconnections have been documented to occur within this zone (6)

Fascia is densely innervated by myelinated nerve endings that are assumed to serve a propri-
oceptive function. These include Pacini’s [and paciniform] corpuscles, Golgi tendon organs, and
Ruffini endings (7). In addition, they are innervated by free endings. Newer histological examina-
tions have shown that at least some of these free nerve endings are substance P-containing receptors
that are commonly assumed to be nociceptive (8). Delayed onset muscle soreness can be induced
by repetitive eccentric contraction. A recent experimental study suggests that the epimysial fascia
plays a major role in the generation of related pain symptoms (9).

Panjabi’s (10) new explanatory model of low back pain injuries suggests that single trauma or
cumulative microtrauma causes subfailure injuries of dorsal fascial tissues and their embedded
mechanoreceptors, thereby leading to corrupted mechanoreceptor feedback and further resulting
in connective tissue alterations and neural adaptations. Langevin (11) reports that the posterior
layer of lumbar fascia tends to be thicker in chronic low back pain patients and also expresses
less shear motion during passive trunk flexion. In addition, our group has shown a high density
of myofibroblasts, whose existence is usually associated with excessive loading or injury repair in
the same fascial layer (12). Surgical examinations by Bednar et al. (13) and Dittrich (14) report
frequent signs of injury and inflammation of the lumbar fascia in low back pain patients. Finally,
injection of an inflammatory agent into the rat’s lumbar back muscles resulted in a dramatic
increase of the proportion of dorsal horn neurons with input from the superficial lumbar fascia
(15).

Conclusions: Fascial tissues serve important load-bearing functions. Severe tensional loading
can induce temporary viscoelastic deformation and even microtearing. The innervation of fascia
indicates a potential nociceptive function. Microtearing and/or inflammation of fascia can be a
direct source of musculoskeletal pain. In addition, fascia may be an indirect source of back pain due
to sensitization of fascial nerve endings associated with inflammatory processes in other tissues
within the same segment.

KEYWORDS. Myofibroblasts, fascial tonicity, delayed onset muscle soreness [DOMS], fascial
innervation, microtearing
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