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Background: Conventional treatment of myofascial pain has historically focused on symptom mitigation (pain relief), which may explain the 
high recurrence rates observed in clinical practice. Myofascial trigger points (MTrPs) represent a structural metabolic dysfunction 
characterized by a state of tissue hypoxia, localized “rigor mortis”, and fascial restriction.
Methods: This article aims to integrate the energy crisis model with molecular findings of tissue acidosis and ischemia, proposing a sequential 
non-invasive treatment triad consisting of radial pressure waves/focused shockwaves/radial pressure waves application 
(preparation/intervention/drainage).
Discussion: The chronological evolution of the MTrP concept is reviewed, from the integrated energy crisis hypothesis proposed by Travell 
and Simons to the molecular confirmation of Jay Shah’s “biochemical soup” and cytoskeletal blockade model. Shockwave therapy is introduced 
as a cellular “mechanical defibrillator” capable of restoring ATP synthesis and sarcomere homeostasis within a tensegrity-based framework. 
Treatment outcomes are further assessed using pressure algometry as an objective measure of functional recovery.
Conclusion: The BIOLOGICAL RESET protocol redefines the therapeutic approach, shifting from passive analgesic management toward 
active biological engineering, achieving clinical success through pure mechanotransduction.
Keywords: Myofascial pain syndrome, Trigger points, Shock waves, Radial pressure waves

Abstract

Journal of Regenerative Science  Volume 6  Issue 1  January - June 2026  Page 22-26| | | |

Section I. Introduction and Chronological Pathophysiological 
Framework

Short-term relapse is a constant challenge in the f ield of 
musculoskeletal rehabilitation. It is common for a patient to be 
discharged symptom-free, only to return a few weeks later with the 
same clinical presentation. This pattern suggests that conventional 
treatments frequently mask superficial symptoms without addressing 
the underlying cellular metabolic crisis.
Manual therapy is inherently limited by its depth of penetration and 
energy-transfer capacity, preventing it from reaching the core of the 
dysfunction. Consequently, direct intervention at the cellular level is 
required, with pressure wave therapies serving as a mechanism for 
metabolic  reactivation.
Over recent decades, the concept of the myofascial trigger point 
(MTrP) has evolved from the subjective palpation of a “muscle knot” 
to molecular confirmation [1,2]. Today, it is understood as a failure of 
sarcomere self-regulation, in which the contractile unit becomes 
trapped in a vicious cycle of contraction, ischemia, and pain, ultimately 
losing its metabolic homeostasis [1]. The origin of this biochemical 
arrest can be better understood through the contributions of four key 

theories:

The energy crisis hypothesis of  Travell and Simons
The original integrated hypothesis proposes that dysfunction begins 
at the motor endplate, where excessive acetylcholine release occurs 
[1]. This neurochemical overload maintains persistent depolarization 
of the postsynaptic membrane, resulting in continuous calcium (Ca²⁺) 
release from the sarcoplasmic reticulum. Sustained intracellular 
calcium concentrations maintain actin-myosin cross-bridge 
formation [3].
The force generated by this focal contraction is sufficiently intense to 
compress adjacent capillaries, producing critical ischemia and 
depriving the tissue of oxygen. In the absence of oxygen, 
mitochondrial oxidative phosphorylation ceases, leading to ATP 
depletion. Without this energy source, the cell can no longer power ion 
pumps required to recapture calcium against its concentration 
gradient. Thus, muscle relaxation becomes impossible because ATP is 
required for relaxation, while ischemia simultaneously prevents ATP 
synthesis.
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Figure 1: Gerwin’s active transport failure model: As ATP concentrations decline, the 
sarco/endoplasmic reticulum Ca²⁺-ATPase, responsible for calcium reuptake into the 
sarcoplasmic reticulum, becomes inactive due to insufficient energy availability.

Figure 2: “Rigor mortis” model: The sarcomere is not actively  contracting  but  rather  immobilized 
by a molecular  kinetic  failure.
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Gerwin’s active transport failure model
Robert Gerwin demonstrated that MTrPs fundamentally represent a 
failure of the active transport systems of the cellular membrane [4]. As 
ATP concentrations decline, the sarco/endoplasmic reticulum Ca²⁺-
ATPase (SERCA), responsible for calcium reuptake into the 
sarcoplasmic reticulum, becomes inactive due to insufficient energy 
availability [5].
The tissue consequently enters a state of biochemical arrest in which 
muscle relaxation cannot be achieved through passive stretching or 
manual compression alone. Without adequate ATP reserves, cross-
bridge dissociation is not possible unless an external biophysical 
stimulus restores ionic homeostasis (Fig. 1).

Jay Shah’s biochemical soup
Using in situ microdialysis techniques, Shah et al. demonstrated that 
the core of an active MTrP exhibits a profoundly pathological 
biochemical  env ironment,  w ith pH values decreasing to 
approximately 4.0 [2]. This severe acidosis alters 
the physicochemical properties of hyaluronic 
acid, increasing its viscosity and impairing fascial 
gliding.
Furthermore, Shah et al. documented substantial 
accumulation of nociceptive mediators and pro-
inflammatory cytokines, including substance P, 
bradykinin, serotonin, interleukin-1β, and tumor 
necrosis factor-alpha [6].
At this stage, manual therapy encounters a 
fundamental biophysical limitation: manual 
pressure alone is incapable of clearing a 
biochemical burden of this magnitude. Effective 
removal of these metabolites requires a deep 
hydrodynamic stimulus capable of facilitating 
tissue  drainage and  metabolic  clearance.

Localized  rigor  mortis  model
Simons identified the ultimate consequence of this acidic 
environment. When tissue pH decreases below 6.5, SERCA 
activity becomes profoundly inhibited [3]. In the absence of 
ATP and calcium reuptake, the cross-bridges of contractile 
proteins become permanently fixed.
Simons described this condition as a state of localized “rigor 
mortis” (Fig. 2). In this context, the sarcomere is not actively 
contracting but rather immobilized by a molecular kinetic 
failure. Reversal of this structural blockade requires an external 
intervention capable of inducing mechanotransduction, 
restoring perfusion, and promoting ATP resynthesis.

Section II. Fascial Tensegrity and the Concept of 
Mechanical  Defibrillation
Localized rigor mortis does not occur in isolation; rather, it 
develops within a three-dimensional network governed by the 
principles of tensegrity, a concept of biological architecture 
extensively described by Ingber [8]. The human body is not 
maintained through continuous compression, such as a brick 
column, but through a three-dimensional distribution of forces 
in which bones function as discontinuous compression struts 

and the myofascial system acts as the continuous tension network [9].
When a group of sarcomeres becomes trapped within the chronic 
contraction cycle described by Travell and Simons [1, 3], the resulting 
traction forces are transmitted to the extracellular matrix through 
integrins and costameres [9]. The tissue acidosis described by Shah et 
al. [2, 6], together with prolonged ischemia, increases collagen density 
and elevates hyaluronic acid viscosity, causing the extracellular matrix 
to transition from a fluid state to a semi-solid gel state.
This transformation converts the fascia into a rigid structure that 
entraps the trigger point, restricts fascial gliding, and disrupts local 
tensegrity [8]. Consequently, the MTrP becomes a fascial prison that 
perpetuates inflammatory and ischemic processes (Fig. 3).
Tissue release therefore requires a biophysical intervention capable of 
modifying substrate properties. When a specific mechanical stimulus 
is applied, a thixotropic effect is generated whereby hyaluronic acid 
decreases in viscosity and transitions from a gel state to a sol state, 
restoring three-dimensional elasticity and facilitating fluid movement 
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Figure 3: The myofascial trigger points becomes a fascial prison that perpetuates inflammatory 
and  ischemic  processes.

Figure 4: Pressure algometry is a quantitative assessment tool of choice in 
daily clinical practice.
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