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Abstract

Post-COVID condition - the long-term illness seen after coronavirus infection - often presents with
chronic refractory widespread musculoskeletal pain, for which no well-formulated treatment or
rehabilitation strategy has so far been established in studies. Integrative medicine aims to optimize
treatment outcomes while incorporating a holistic patient centered approach. A valuable yet
underused modality available to practitioners since antiquity is the acupuncture practice of needling
therapy, whose working mechanism of action remains poorly elucidated and disputed - which is part
of the reason why it is often met with skepticism by many medical practitioners. One of the most
difficult chronic pain conditions to treat, and for which modern medicine provides symptomatic and
insufficient therapies, is the syndrome of fibromyalgia. Fibromyalgia is a prevalent pain condition of
unknown etiology that manifests with a peculiar cluster of symptoms such as myalgia/arthralgia,
fatigue, low mood, and cognitive difficulties. Its pathophysiology is largely attributed to
dysregulated central neural pain pathways, although fascio-musculoskeletal pathology is evident.
Recent studies indicate that fibromyalgia-type manifestations occur often after coronavirus infection,
in what can be termed “long-covid-19 syndrome”, a condition which also seems to involve myofascial
histopathological abnormalities in a significant number of affected individuals. Empirical studies
suggest that needing therapy may improve chronic widespread pain and it has been recommended
by professional medical societies to be used in fibromyalgia and “neuroplastic pain,” but the
biological mechanisms are poorly known and are mainly attributed to central nervous system
neurophysiology. In this manuscript a new mechanism of action for manual needling is formulated
as a global percutaneous needle fasciotomy that respects tensegrity principles, and is discussed as
part of the rehabilitative approach for the treatment of post-covid widespread musculoskeletal pain
and stiffness. This approach, complementing known neurophysiological mechanisms, offers a more
holistic understanding of acupuncture’s usefulness as a rehabilitative treatment for idiopathic
chronic musculoskeletal pain and refractory post-covid myofascial and nociplastic-type pain.
Tensegrity-based needling aligns with traditional medical principles of the body-mind as a unit by
recognizing the global interconnectedness of the myofascioskeletal system and aiming to restore
balance and function.

Keywords: acupuncture; fibromyalgia; long covid-19; post acute covid-19 syndrome;
tensegrity-based needling; treatment

Introduction

Idiopathic musculoskeletal pain conditions and psychosomatic pain syndromes are a major
hassle in almost every medical field. Fibromyalgia syndrome is a disputed chronic pain condition of
unknown etiology, characterized by widespread musculoskeletal pain, chronic fatigue, stiffness, and
cognitive difficulties [1-3]. Fibromyalgia-type symptoms and medically unexplained chronic
widespread pain are a common condition seen in primary care settings. Its estimated prevalence is
approximately ~1-6 percent of the general population or higher, depending on diagnostic method.
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Chronic widespread pain and fibromyalgia lead to a significant burden on the healthcare system and
considerably impact patients’ life quality and daily life functions [1,4].

Lately, fibromyalgia-type symptoms such as widespread musculoskeletal pain are being
identified as a frequent manifestation in convalescent individuals following acute coronavirus
disease 2019 (covid-19) [2,5,6] in what is termed ‘post covid-19 syndrome’ [5,7,8]. ‘Post covid
syndrome’ refers to long-lasting symptoms after recovery from the acute phase of covid-19,
demonstrating typical post-viral infection syndrome symptoms of fatigue, post-exertional malaise,
and cognitive symptoms, which overlap considerably with fibromyalgia, though a variety of
multiorgan symptoms have been documented [9].

Despite extensive research over recent decades, the patho-mechanisms underlying fibromyalgia
are still poorly elucidated and the field remains in relative stagnation in terms of translation to
therapeutic clinical impact. Even though fibromyalgia was previously thought to be a connective
tissue disorder in past centuries [10], the most accepted and widely investigated theory nowadays
concerns a neurological pathology [3] presumed to be governed by a complex interaction of stressful
life events, genetic predisposition, inflammatory processes, and cognitive and emotional factors [11].
This nervous system abnormality is said to lead to centrally mediated hyperalgesia, allodynia, and
chronic primary pain (“nociplastic pain”) despite no peripheral organic justification [3]. The
therapeutic strategy for fibromyalgia is usually derived from this theory of “central nervous system
sensitization”[1,12] and is generally considered by clinicians to be ineffective [13,14].

In common clinical practice, treatment approaches for fibromyalgia focus mainly on symptom
management by combining aerobic exercise, physical therapy, cognitive behavioral therapy, and
pharmacological agents, such as pain medication, muscle relaxants, pregabalin, or serotonin-
norepinephrine reuptake inhibitors. Some practitioners prescribe drugs that are not recommended
for fibromyalgia such as z-drugs and opioids, despite their proven lack of efficacy, lack of
endorsement from official guidelines, risk of drug tolerance and dependency, and despite the
availability of other approved pharmacotherapy options [15,16]. While pharmacotherapies are able
to provide certain relief for some individuals (often only temporarily) they usually fail to address the
putative underlying mechanisms of the disorder, leaving many patients with persistent symptoms
and overwhelming functional and occupational impairment.

Ineffective treatment for fibromyalgia is a major cause of frustration for both physicians and
patients [4], to the point where some clinicians even refuse fibromyalgia patients in their clinic [17,18].
Furthermore, in a survey that was conducted in Norway among senior physicians, general
practitioners, medical students, and nurses, fibromyalgia was ranked, by all groups, last- the least
prestigious disease of the lot [19,20].

Osteopathic medicine and integrative medicine are two branches of medicine that meanwhile
offer a more holistic approach for the management of chronic pain patients by recognizing the body’s
innate ability to self-regulate and heal, and view the body as an interconnected whole where structure
and function are reciprocally interrelated. Osteopathic medicine is fundamentally rooted in the
understanding that the body is an interconnected and dynamic unit of structure and function, where
each part influences the others. Also, by combining conventional treatments with evidence-based
complementary therapies tailored to the individual, integrative medicine aims to optimize treatment
outcomes while incorporating a holistic patient-centered approach.

Manual needling, or acupuncture, is a traditional Chinese healing practice that uses thin needles
to achieve physiological improvement and a sort “internal energetic balance”. The origins of this
strange practice date back several thousand years to the far East [21]. While several explanations for
its mode of action are given by modern science, acupuncture is mostly perceived as non-scientific or
even ridiculous [21]. Many physicians refrain from recommending acupuncture to their patients due
to the absence of a well-established and convincing mechanistic explanation for its method and
mechanism of action, even in the presence of robust empirical evidence substantiating its usefulness
in certain medical conditions. Indeed, the treatment modality should ideally be pertinent to the
pathophysiology of the disease that it aims to treat.
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A 2022 study offered an alternative connective tissue based mechanism for the theoretical
pathogenesis of fibromyalgia-type syndromes (e.g., chronic fatigue syndrome, tension-type
headache, “non-specific” chronic low back pain, primary fibromyalgia syndrome, somatic symptom
disorder, chronic widespread pain etc.) and the psychosomatic manifestations of the post covid-19
condition [22,23]. It suggests that these syndromes have in common the involvement of pro-fibrotic
pathways that lead to pathological remodeling of the extracellular matrix in myofascial tissue. The
core of the suggested theoretical model concerns musculoskeletal abnormalities related to tensegrity.
‘Tensegrity” is a term that refers to a balanced spatial system that maintains a steady state by
continuous tensional force elements and non-contiguous compression elements.

Given new evidence that severe acute respiratory coronavirus 2 (sars-cov-2) infection may
contribute to skeletal muscle pathologies [24,25] and may trigger new-onset fibromyalgia-type
manifestations [2,5,6], there is a pressing need for treatment strategies that address such. The aim of
this paper is to discuss a new mechanism of action for manual needling as a treatment for the
refractory chronic musculoskeletal pain of “post-acute covid-19 syndrome.” When added to the
holistic management of post-Covid refractory fibromyalgia-type manifestations, tensegrity-based
needling might improve treatment outcomes by formulating a holistic personalized protocol based
on individual patient physiology. Traditional and integrative medicine recognize the crucial role of
fascia in maintaining structural integrity, facilitating movement, and influencing overall health.

Tensegrity-Based Needling

Tensegrity-based manual dry needling therapy (TBN) was developed conceptually as a
treatment for fibromyalgia and related idiopathic chronic pain syndromes [22]. It is based on the
following three points:

(i) Tensegrity-like qualities of the fasciomusculoskeletal system: The fascia and extracellular matrix

(ECM) form a complex, dynamic, and interconnected network of connective tissue that
undergoes continuous remodeling, while it absorbs and transmits mechanical loads and exhibits
properties akin to tensegrity structures [22,26,27]. ‘Tensegrity’ (a combination of the words
tension and integrity) is an architectural concept that describes a complex pre-stressed structure
that is stabilized under forces of compression and tension and functions as one connected spatial
system [26,28,29]. The term ‘bio-tensegrity’ denotes a biophysical conceptual framework that
incorporates the principles of tensegrity for a better understanding of living biological systems
[27]. A continuous interplay between cell traction forces and resistance points within the ECM
maintains reciprocal isometric mechanical tension in living tissues [26]. Through the bio-
tensegrity-like dynamics and by having mechano-transducing signaling pathways, cells
mechanically sense changes, modify their microenvironment, and promote ECM remodeling in
homeostasis and in disease states [26].

(i) Myofascial chains [30-32]: Fascia is a most ubiquitous tissue that spans the human body, capable

of transmitting and dispersing mechanical forces over distances due to the structural
connectivity of the fascio-musculoskeletal system [27,31,33]. Internal mechanical forces are
transmitted within myofascial tissue through mechanical linkages forming kinetic channels
called “myofascial chains” [27,30-32]. In this manner, force in the lower limb can be transmitted
to the trunk, impacting the lumbar musculature [31]. Stretching the upper limbs can contribute
to an increased maximal range of motion in the lower limbs, and vice versa [31,34]. Muscle and
fascial tissues do not operate in isolation but work together to support the body’s movements
through interconnected structures, forming a myofascial tensional network that connects the
parts of the body as a whole unit [35]. Most skeletal muscles in humans are connected through

connective tissue [31].
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(iif) Innervation and sensory functions of fascia: Fascia houses a densely interwoven network of

sensory nerve endings that are involved in the perception of pain [27,36,37]. In myofascial tissue
free and encapsulated nerve endings are found [27,38,39]. Researchers have shown the existence
of an impressive network of sympathetic nerve fibers in fascia, as was demonstrated in samples
of fascial tissue from mice [40].
Fascial dysfunction, overuse, strain injury, trauma, and inflammatory changes, are postulated to
lead to pain due to pathological ECM remodeling along with chemical and mechanical
alterations [41]. Pathological changes in fascia are characterized by increased tissue stiffness and
changes in the ECM, including changes in both collagens and matrix metalloproteinases levels
as well as alteration in myofibroblast activity [36]. Abnormal mechanical forces and nociceptive
mediators that are secreted by myofibroblasts and local cells (e.g., interleukin 1-beta, tumor
necrosis factor-alpha, neuropeptide Y, substance ) may trigger pain via activation of peripheral
sensory receptors [27]. Myofibroblasts are contractile cells found in myofascial tissue [27] and
are often compared to smooth muscle cells due to their natural contractile activity.
Nociceptor free nerve endings terminate in muscle interstitium. Non-myelinated C fibre
receptors in muscle tissue are polymodal and respond to high mechanical pressure and chemical
stimuli [42-44], as do A-delta fibres which are related to stretch receptors [42]. The biochemical
milieu can therefore affect nociception when nociceptive substances accumulate in muscle
interstitium [45].
ECM stiffness seems to be a crucial factor in the behavior and function of nerve cells [46].
Researchers have investigated the effect of matrix rigidity on neuronal cells in vitro, and found
a marked difference in growth dynamics, synaptic density and electrophysiological activity of
cortical neuronal networks when comparing cultures grown in substrates with 100-fold
differences of young modulus [47].
The biomechanical basis for TBN is grounded in the tensegrity-like qualities of the myofascial
system, its interconnectedness via myofascial chains for kinetic force transmission, and the role of

fascia as a sensitive tissue involved in somatosensory functions. The following explains the
mechanism of TBN in the context of fibromyalgia-type syndromes.

Tensegrity-Based Manual Needling as a Treatment for Chronic Widespread
Musculoskeletal Pain

It is well-established that peripheral input significantly contributes to fibromyalgia pain, and
addressing or eliminating peripheral impulse sources could potentially reduce or resolve pain [48].
Muscle tissue is a probable origin of nociceptive input that explains the pain seen in fibromyalgia
[12,48]. The local pain in chronic widespread pain and fibromyalgia patients frequently corresponds
with myofascial trigger points [48], and the correlation between these myofascial trigger points and
fibromyalgia tender spots is appreciable [49].

Manual needling, as a therapeutic modality, has demonstrated beneficial effects in managing
chronic pain, and is known to have beneficial effects both on the nervous system [21], by increasing
endogenous opioid secretion [50], decreasing myofascial trigger point pain [51], and affecting local
soft tissue in the vicinity of the inserted needle [52-55]. Studies of needling have shown that soft
tissue alterations take place during or after dry needling including changes in tissue stiffness [56-58].
A 2022 randomized controlled trial further revealed that dry needling of a taut band in the trapezius
muscle led to significantly decreased pressure pain thresholds in the tibialis muscle of individuals
with myofascial neck pain [51].
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Despite these observed clinical benefits, the precise mechanism of action for manual needling,
particularly in complex conditions like fibromyalgia, has remained largely vague. This gap in
mechanistic understanding limits its widespread acceptance and optimal application.

TBN emerges as a therpeutic method that aligns with principles of osteopathic medicine, which
identifies and treats somatic dysfunction that often involves impaired or altered function of the
musculoskeletal system and related fascial structures. TBN is a therapeutic needling method that
adopts principles of tensegrity to treat myofascia-related pain, which sets it apart from conventional
western dry needling methods. This technique uses multiple needles in multiple locations
throughout the myofascioskeletal spatial system and aims to reduce the overall fascial rigidity and
facilitate a synchronized release of tension throughout the pre-stressed fascio-musculoskeletal
system. Accomplishing this while respecting the biotensegrity-like qualities of fascia is the primary
principle of TBN and its underpinnings [59].

The proposed mechanism of TBN involves a dynamic interaction between the needle and the
myofascial tissue. Upon insertion, the needle creates a shaft and induces a local disruption through
the connective tissue layers. Pre-existing shear forces and pre-stress in the tissue then act on the fine
needle to gradually continue tearing fascia against the needle, facilitating micro-disruption of fascial
layers. A small calibre needle makes it easier to tear fibers when pulled on horizontally with
perpendicular force vectors. The penetrating needle is postulated to also create micro tears in adhered
tissue layers that allow for the release of substances trapped in deep tissues [22]. Movement of viscous
fluids between layers could help correct adhesions and accumulated densifications of ground
substance. A needle inserted into the perimysium, for example, would have a different effect
compared to a needle inserted more superficially.

The initial mechanical signal generated by the inserted needle is expected to stimulate
proto/myofibroblasts to contract in collaboration around the needle and cause fascia to grasp the
needle. The stronger the grasp, the more a sign it is that fascia and myofibroblasts in that area are
participating in the process. Prolonged sharp pain when a needle is inserted can indicate excessive
tension in response to the needle insertion or perhaps nerve injury. Micro injury to capillaries can
release plasma to the interstitium and promotes the “wash out” of nociceptive substances, which can
also affect myofibroblasts. By doing so, TBN potentially leads to a decrease in the local pre-stress and
to healthier remodeling of fascia in a lower stiffness state [22]. Altering biomechanics of fascia via
needling directly modulates the overall imbalanced bio-tensegrity system, and can help improve
tissue perfusion by reducing adhesions, improve sympathetic tone, and improve perfusion [22].
Choosing points that aren’t too close to important delicate anatomical structures yet can potentially
operate on the desired myofascial chains or related tensegrity nodes effectively, is paramount to the
technique.

Data from shear wave elastography studies suggest that manual dry needling leads to a
reduction in the degree of stiffness of myofascial tissue [56-58]. Dry needling of myofascial trigger
points may be associated with improved local blood flow after treatment[56] as well as a palpable
reduction in muscle stiffness [58]. Langevin and colleagues studied the mechanical effect of
acupuncture and found evidence indicating deep involvement of the connective tissue in its
mechanism and suggest even distant mechanotransducing effects [52,54]. They suggest that
mechanical signaling and tissue displacement and windup during acupuncture are related to its
mechanism of action [52,55]. According to their cumulative research, the downstream effect of a
needle insertion and rotation within connective tissue is suggested to stimulate processes of cell
secretion, modify the ECM and/or propagate a mechanical or mechano-transducing signal along
connective-tissue planes, cause resident cell cytoskeletal morphological rearrangements, and modify
afferent sensory input via changes to the biochemical milieu of interstitial substances.

Insertion of multiple needles throughout the system aims to lower pre-stress and allow for better
remodeling of the ECM and for healthier connections to be formed. When viewed within a
framework of tensegrity, needling one area may change the overall steady-state of the system as a
whole and exert distal effects on the structures linked to it by means of its myofascial chains.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Disregarding principles of tensegrity might result in more imbalance and pain either in the short,
intermediate, or long-term, or seemingly unrelated complications at distant anatomical sites. The
objective of TBN is not to achieve immediate short-term noticeable local relief, but to balance the
system while avoiding pain and major physiological complications.

Allowing relaxation during treatment and avoiding the induction of pain is essential for this
method. The process should be done gradually over multiple treatment sessions to avoid sudden
changes in existing tensional forces among anatomical structures. Each intrafascial/subcutaneous
manual needling intervention needs to be tailored according to the current state of the bio-tensegrity
structure. Since each patient can have a different steady-state and a distinct imbalance, one protocol
does not fit all and does not fit one at all times.

Given that “fibromyalgia” is viewed within this framework as a severe late-stage advanced
disease likely to be refractory to many treatment modalities [22], TBN has a larger role in the
prevention of fibromyalgia rather than standalone monotherapy. If using TBN as a method that is
integrated into the integrative rehabilitative treatment plan (in combination with movement therapy,
diet, lifestyle modification, etc.), we would expect relapses until eventual remission. Relapses would
occur due to the persistence of contractile cells in myofascial tissue and their continuous remodeling
of the fascia in a high pre-stressed state [22].

Empirical studies are first needed to establish this suggested mechanism. Cadaveric studies
might not be the best choice for investigating these concepts. Given the dynamic nature of
biotensegrity, in vivo studies and advanced mathematical modeling and computational
biomechanics, may be particularly useful for investigating these proposed mechanisms.

Discussion

In 2020 the World Health Organization officially announced covid-19 a global pandemic [60].
An estimated 10-20% of individuals recovering from covid-19 experience persistent symptoms
beyond the acute phase [61,62], in was is referred to as “post-covid syndrome’ — a condition which
shares characteristics with other post-viral syndromes [61]. While the societal and economic impacts
of post covid-19 are still being figured, many affected individuals report a significant symptom
burden, often resembling fibromyalgia syndrome [8,63]. According to empirical data, the
manifestation of fibromyalgia occurs frequently after covid-19, even in mild and asymptomatic
patients who were previously healthy [5], though research on this issue is still in its early stages [6,8].

The symptomatologic similarities between post-covid-19 syndrome and psychosomatic
conditions such as fibromyalgia have prompted researchers to speculate on the possibility of shared
underlying mechanisms [2,5,8,64]. Current pharmaceutical drugs do not seem to ameliorate or
attenuate symptoms (or radiological and blood biomarker abnormalities) of post-covid-19 in
controlled or large-scale cohort studies [65], and there is an urgent need for effective treatments [62].
Treatments repurposed from other conditions such as chronic fatigue syndrome, which significantly
overlaps with fibromyalgia, may be useful in treating post-covid syndrome [66].

Empirical data from clinical trials indicates that needling/acupuncture therapy may be effective
in managing myofascial and psychosomatic syndromes, including tension type-headache [67,68].
migraine [67,69], irritable bowel syndrome [70], chronic fatigue syndrome [71], fibromyalgia [72,73],
and other functional and “non-specific” pain syndromes [74,75]. The European league against
rheumatism (EULAR) recommendations for fibromyalgia management have endorsed this treatment
modality with an overall positive rating (“weak for”, 93% agreement) [72], and it is recommended by
the National Health Service (NHS) for fibromyalgia patients [76]. However, its therapeutic
mechanism for fibromyalgia-type syndromes remains unclear.

Recent studies provide evidence that sars-cov-2 infection might lead to strain and tension on
skeletal muscles, and thus to myofascial taut bands and painful trigger points [77]. Histological
analysis of muscle tissue samples from patients that had severe covid-19 revealed evidence of muscle
fiber atrophy and immune cell infiltration was found on autopsy [78]. Musculoskeletal symptoms
following sars-cov-2 infection may be caused by myocyte alterations and reduced force generating
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capacity, decreased neural activation, fibre atrophy, necrosis, fibrosis, compromised muscle
perfusion and endothelial damage, and decreased metabolic and aerobic respiration capacity [78].
Patients who deceased after severe covid-19 were shown to exhibit inflammatory reactions in skeletal
muscles on autopsy, suggesting that coronavirus infection may be associated with a an immune-
mediated myopathy [79]. The skeletal muscle structure and the ECM in post-covid-19 patients that
have symptoms of post-exertional malaise are altered compared to non-post covid individuals [25].
Extracellular abnormalities and amyloid deposition were found when analyzing biopsy of muscle
from 25 “post covid-19 syndrome” patients after a maximal exercise test. Clinically, myalgia and
myofascial pain are common manifestations of post-covid syndrome [80-82]. On that account,
addressing myofascial tissue during therapy might be imperative for better recovery. TBN focuses
on restoring optimal joint motion, reducing restrictions in movement, and promoting biomechanical
harmony.

Research into manual needling therapy for post-covid syndrome is still in its early stages [83—
86], though the potential of needling therapy as a treatment for post covid symptoms has been
acknowledged in the literature by several authors [87-89]. Preliminary findings suggest that needling
therapy could be beneficial for post-covid syndrome treatment, particularly in relation to its impact
on myofascial tissue and trigger points. This was shown by a case report documenting a patient who
suffered from lasting symptoms such as exertional dyspnea, myalgia, and brain fog after covid-19,
without previous medical history of chronic illness [90]. The patient underwent a comprehensive
multisystem medical evaluation, revealing normal results for cardiac, pulmonary, and end organ
functions. His persistent fatigue and chronic pain following covid-19 were diagnosed as “long covid
syndrome”, with additional fulfillment of the diagnostic criteria for fibromyalgia, having a
Fibromyalgia Impact Questionnaire score of 88 out of 100 (thus indicating “severe fibromyalgia”).
Despite treatments with both wet and dry needling aimed at alleviating myalgia, which initially
provided some relief for myalgia, symptoms persisted and occurred also in other areas of the body.
Eventually, twelve months after his initial episode of acute covid-19, after repetitively dry-needling
him with a 21-gauge 1-inch needle in various locations, his pain went into remission. Case reports
such as this offer potential evidence that the myalgia characteristic of “long covid syndrome” may
constitute a form of new-onset myofascial pain [90]. More reports of dry needling therapy as a
treatment for myofascial pain following sars-cov-2 infection are gradually surfacing in the literature
[77].

Since current treatments for fibromyalgia-type syndromes are disappointing, which leaves
many patients with impairment to daily life functions and a decreased quality of life [4], and on the
background of the opioid crises, TBN might be worth considering as a valuable modality to study in
this context. In line with osteopathic medicine, the primary goal of the treatment is to restore the
body’s inherent capacity for self-regulation and healing by addressing structural imbalances that
impede physiological processes, ultimately aiming to re-establish homeostasis.

Osteopathic medicine aims to restore the body’s inherent ability to regulate and heal itself by
addressing structural imbalances that impede physiological processes. TBN, by aiming to balance the
myofascioskeletal system, restore optimal mobility, reduce restrictions in movement, and improve
tissue perfusion, can be seen as a modality that supports the osteopathic goal. Furthermore,
osteopathic palpatory assessment seeks to identify areas of altered tissue texture and tension. The
tensegrity model, with its emphasis on interconnected tensional forces, can provide a framework for
interpreting these palpatory findings in conditions like fibromyalgia.

Conclusions

This paper presented a conceptual framework for the mechanism of action of tensegrity-based
manual needling in the integrative treatment toolbox of chronic widespread musculoskeletal stiffness
and pain — two of the main bothersome features of fibromyalgia. Tensegrity-based needling,
stemming from the principles of tensegrity, focuses on restoring balance and function to the
myofascioskeletal system. Understanding the modes of action of manual dry needling has a potential
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to improve the integrative management of specific conditions such as chronic widespread pain and
lead to better treatment outcomes.

The framework of TBN might help explain the mechanism of action of acupuncture, since both
treatments, fundamentally, use multiple needles inserted into multiple body regions during therapy
and aim to address a whole-body imbalance. TBN is suggested to act as a global percutaneous needle
fasciotomy that respects tensegrity principles alongside the previously known positive physiological
effects of needling. Mechanisms other than those described above may also be involved in
acupuncture/TBN. Despite being typically grouped with other alternative non-evidence-based
therapies under one “Eastern medicine” umbrella, acupuncture distinguishes itself as a minimally
invasive intervention targeting myofascia.

Physical therapists and osteopathic practitioners recognize the significance of fascia in
maintaining musculoskeletal health and addressing somatic dysfunction. TBN directly targets the
fascial network to reduce rigidity, release tension, and promote healthier remodeling of the
extracellular matrix, thereby aligning with approaches that aim to restore fascial balance and
function. Since post covid-19 often involves muscle pathologies such as muscle tension and fibrosis,
manual needling, when added to the integrative treatment of post covid-19, might be beneficial for
addressing such abnormalities. While the focus of this paper is on the potential of manual needling
as a treatment of the psychosomatic subtype of post covid syndrome, it has not been tested
empirically. Empirical studies are warranted to understand the mode of action of needling therapy
and its possible benefits in post-covid new-onset chronic pain.

Abbreviations

ECM- extracellular matrix, TBN- tensegrity-based needling.
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