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ABSTRACT

Myofascial pain syndrome (MPS) is an extremely widespread and insidious pathology characterized by strong
musculoskeletal pain that is associated with the presence of myofascial trigger points. Its etiopathogenesis is very complex
and, among the main symptoms of the disorder, there is pain and the modification of the postural and biomechanical
settings of the affected patients. Multiple therapeutic approaches have been successfully proposed over time for MPS, at
a pharmacological, manual, instrumental, and physical level. Among the most interesting instrumental approaches, there
is neuromodulation (NM), which in most cases is invasively performed through percutaneous modality. Therefore, to
bypass the invasiveness of percutaneous NM, we performed a study to evaluate the short-term effectiveness of a new
treatment modality using Focused Transcutaneous Neuromodulation (FTNM) which is designed to be less invasive and
more tolerable than percutaneous NM, for patients suffering from MPS. 27 patients (average age of 56 + 15.1 years) were
selected and underwent a single session of FTNM applied according to the Bio-Physico-Metric approach, consisting in
the research and treatment of the most dysfunctional myofascial trigger points (MTrPs) in the patient's body through a
bioimpedance investigation. Patients were assessed with the Numeric Pain Rating Scale (NPRS) and the evaluation of the
Postural Biometric Index (PBI), calculated by a specific baropodometric device, before (T0) and after (T1) the treatment
session. At the end of the study, it was possible to observe a significant improvement both in pain (-37.3%) and in the
degree of postural dysfunction (-25.1%). Therefore, we can state that FTNM applied with Bio-Physico-Metric modality
is a promising and effective therapeutic approach in controlling the symptoms associated with MPS.
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INTRODUCTION

Myofascial pain syndrome (MPS) is one of the most common and frequent causes of pain, reaching peak prevalence
levels in the general population of up to 85% (1). In fact, it is estimated that up to 95% of the general population has
received a diagnosis of MPS at least once in their life in the presence of musculoskeletal pain (1). This syndrome is
capable of causing a multitude of musculoskeletal problems of various kinds, particularly in terms of neck pain and low
back pain, but also at the level of the pelvis and limbs. In general, MPS is characterized by the presence of diffuse, local,
and radiating musculoskeletal pain, associated with the presence of Myofascial Trigger Points (MTrPs) (1,2). According
to the universally accepted definition given by Simons and Travel, a MTrP can be defined as “a hyperirritable spot in
skeletal muscle that is associated with a hypersensitive palpable nodule in a taut band. The spot is painful on manual
compression and can give rise to characteristic referred pain, referred tenderness, motor dysfunction, and autonomic
phenomena” (3). Although the genesis and chronicity processes of MPS are still unclear and much debated in the
literature, it is widely probable that the pain perception of affected patients is characterized by phenomena of
centralization of pain due to localized structural changes due to MTrPs and aberrations in the mechanism of nervous
input-output at the peripheral nervous level (4). In particular, in the presence of MTrPs causing MPS, it is possible to
witness a dysregulation of the reflex central nervous control mechanisms with respect to the responses to visceral and
somatic afferents that characterize the patient with MPS (5). Since these somatic and visceral reflex control mechanisms
are very responsive to external stimuli of both aberrant and rebalancing types, it is possible to identify MTrPs, intended
as the maximum structural expression of these somatic alterations, as an ideal therapeutic target in patients affected by
MPS (6-9).

It should be emphasized that MTrPs, which are characterized by locoregionality and well-defined referred pain
patterns, differ from the so-called tender points, which are areas of soft tissue that are not exclusively muscular and are
characterized by widespread tension and typical of generalized syndromes such as fibromyalgia (10).

A valid approach to identify and adequately treat MTrPs would appear to be the Bio-Physico-Metric one (11,12). This
approach is based on the identification of the so-called key MTrPs, i.e. those trigger points that are able to determine the
appearance of pain and functional limitation both in their anatomical location and in areas distant from them, according
to a hierarchical development scheme of satellite MTrPs (11,12). The key MTrPs can be identified by impedance
measurement, palpation, and investigation (using specific questionnaires) and their deactivation can contribute to quickly
and lastingly rebalancing the patient's musculoskeletal health status (11,12).

Once the MTrPs responsible for the patient's pathological condition have been identified, especially in the presence
of MPS, these can be stimulated in different ways to try to bring the muscle tissue back to a state of balance. The
therapeutic approach to MTrPs can be based on manual therapy, instrumental treatments, and pharmacological approaches
4).

Among the most interesting instrumental approaches for MTrPs and musculoskeletal pain in general is certainly
neuromodulation (NM). NM is a therapy based on the use of a focused current aimed at inducing neuro-metabolic
stimulation to the target area that can modulate the information flow at the level of the affected neuronal circuit (13). In
particular, the application of NM seems to exploit a phenomenon of modulation of synaptic activity at the nervous level,
producing a controlled release of neurochemical substances capable of inducing a series of therapeutic activities at the
nervous level (13). This mechanism would seem to lead to evident effects, especially in the control of perceived local and
radiated pain, through mechanisms connected to the gate control theory (14,15) and the modulation of pain perception at
the level of the central nervous system (14,16). Although these mechanisms have not yet been fully clarified to date, NM
in all its forms (percutaneous, transcutaneous, implantological, etc.) appears to be one of the most interesting and effective
non-pharmacological therapeutic techniques for the modulation of pain, particularly in the presence of MPS, MTrPs, and
musculoskeletal dysfunctions in general (17-19).

Therefore, considering the widespread use of NM techniques for musculoskeletal pain control in the rehabilitation
field, we decided to study the effectiveness of Focused Transcutaneous Neuromodulation (FTNM) applied with a Bio-
Physical-Metric approach on MPS patients.

MATERIALS AND METHODS

The present research pilot study was carried out at the Ce.Fi.R.R. Gemelli Molise Point (Termoli, Italy) from January
to March of 2023.

The rehabilitation protocol to which the patients were subjected is safe, as all the procedures applied to patients comply
with the safety regulations in force in the country where the study was carried out; the protocol is accessible to all patients
who do not highlight specific contraindications to the initial clinical evaluation that is necessary for all patients who access
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the facility where the study was carried out. The study was conducted in accordance with the ethical principles outlined
in the Declaration of Helsinki. Written informed consent was obtained at enrolment from participants who were willing
and able. By virtue of all these considerations and the lack of incontrovertible national legislation regarding the need for
submission of retrospective and/or non-pharmacological studies to an ethics committee, the normal ethics committee
clearance was not required (20,21).

A total of 27 patients (14 women and 13 men, Caucasian ethnicity, average age of 56 + 15.1 years) suffering from
MPS and other visceral symptoms were recruited within the Ce.Fi.R.R. Gemelli Molise Point. The presence for at least 6
months of frequent symptoms of back pain and the presence of knotty and painful muscle areas upon palpation in the
lower back area allowed physiatrists in charge of the initial clinical evaluation of each patient to diagnose the presence of
chronic MPS associated to MTrPs. It should be emphasized that although MPS typically presents itself as an acute
pathology that resolves within a few weeks of the onset of the trauma, in some cases this pathology takes on the
characteristics of a chronic health problem, with a duration of symptoms that ranges from a minimum of 6 months up to
several years and a severity of the pathology proportional to its persistence over time (22).

Furthermore, it should be highlighted that some studies have shown a rather linear correlation between the presence
of MPS and the onset of chronic low back pain (23,24). This relationship, which would appear to be independent of any
structural alterations visible at the vertebral level and through MRI, could depend on mechanical and painful-irradiative
factors due to the MTrPs present in the lower back muscles, with a direct proportional relationship between the number
of muscles involved and the severity of the pathology (23,24).

The inclusion criteria included an age between 30 and 80 years and the presence of MPS. The exclusion criteria
included all the typical contraindications for treatment with electrotherapies (cancer, pregnancy, electronic implants,
serious vascular and cardiac diseases, epilepsy), as well as severe neurological impairments and clear sensory alterations.

The patients considered for the study underwent evaluations before (TO) and after (T1) a single treatment session with
FTNM through:

- The Numeric Pain Rating Scale (NPRS): NPRS is one of the most common tools for measuring subjectively
perceived pain by patients. It is a derivate of the Visual-Analogue Scale (VAS) divided into ten levels, usually
distributed equidistant on a 10 cm long strip, which corresponds to the level of pain perceived by the patient at the
time of the evaluation, and where 0 is the total absence of pain and 10 is the maximum level of pain imaginable
and/or ever experienced (25). This scale is reliable, effective, and easy to apply even in the presence of
dysfunctions of the musculoskeletal system such as MPS (25). In the case of the present study, patients were asked
to express a value from 0 to 10 corresponding to the maximum level of pain perceived at the level of the lower
back in the most insidious point for them (then identified as the location of the MTrPs being treated, variable from
subject to subject among those in the observed sample and responsible for their MPS);

- Postural Biometric Index (PBI): PBI is an index calculated by Milletrix 3.0 platform software (Diasu Health
Technologies, Rome, Italy) on the basis of a stabilometric evaluation carried out using the same device (26). This
index takes into account the parameters of center of pressure, symmetry of bipodalic load, symmetry of retro-
forefoot load, angle of centers of pressure, podalic angle, location of maximum pressure point, symmetry of
support surface, and center of gravity deviation-center of pressure (26). These parameters are then calculated to
obtain an index that quantifies the patient's postural state, which can often be altered in the presence of MPS (26).
The PBI value is considered healthy from 0 to 10 and dysfunctional if >10.

Patients in the studied population underwent a single treatment session of FTNM applied through a device called
Monos (AD SWISS MEDTECH SA, Gravesano, Switzerland, granted in use by A CIRCLE S.p.A., San Pietro in Casale,
Italy). Following the principles of the Bio-Physical-Metric approach, the Monos instrument was first used in skin
impedance evaluation mode, at a fixed frequency of 60 Hz. Through this mode, it was possible to investigate various
points of a standard dermatomal map in search of the Key MTrPs within approximately 10 minutes, to stimulate in the
lower back area, starting from the point that the patient had identified as most painful at the NPRS assessment. After
identifying the focal points of the treatment, the Monos instrument was used at a frequency oscillating between 15 and
60 Hz along the dermatomal course of the areas hosting key MTrPs. The therapeutic portion of the Monos treatment took
approximately 20 minutes for each patient.

At the end of the study data collection, statistical analysis was carried out using the Wilcoxon Signed Rank test for
dependent samples, performed through the Statistics Kingdom online calculator (https://www.statskingdom.com,
Melbourne, Australia).
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RESULTS
The analysis of the results of the NPRS values highlighted a significant improvement in the painful symptoms

experienced by the studied patients (p < 0.01), with an average percentage reduction in pain equal to -37.3% (Fig.1).
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Fig. 1. Change in NPRS values between TO and T1.
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Similarly, the analysis of the results of the PBI values highlighted a significant improvement in the postural structure
of the studied patients (p < 0.01), with an average percentage reduction in pain equal to -25.1% (Figure 2). The final
average value, equal to a score of 10.29, although remaining above the maximum threshold of postural normality, equal
to 10 according to the PBI system applied, markedly approached the ideal range (from 0 to 10 points).
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Fig. 2. Change in PBI values between TO and T1.
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DISCUSSION

At the end of the study, it was possible to note how MPS patients subjected to a single session of FTNM applied with
a Bio-Physical-Metric approach obtained a significant improvement in both subjectively perceived musculoskeletal pain
assessed using the NPRS (-37. %) and the value of the postural-biomechanical setting assessed by PBI (-25.1%).

MPS is a complex and very frequent disorder of the musculoskeletal system which is characterized by the presence
of widespread pain and MTrPs (27). The causes are typically multifactorial (27), including functional aspects (reduced or
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increased muscle use), traumatic, ergonomic (incorrect posture and biomechanics), structural (osteoarthritis, scoliosis,
etc.) and systemic (hypothyroidism, Vitamin D deficiency and/or or Iron, etc.), as well as psycho-emotional causes (28).

A key role in the management of the pathology seems to lie in the deactivation of MTrPs through modalities ranging
from local injection to manual and electrotherapeutic applications (29,30). In particular, the management of these MTrPs
should focus on both central and peripheral nervous desensitization to the abnormal nociceptive stimuli that are perceived
by the patient (30).

One of the most effective and promising therapeutic strategies in the management of musculoskeletal pain from MTrPs
is that of NM, consisting of electrical stimulation, typically with a percutaneous electro-needle, of a portion of
musculoskeletal tissue where MTrPs and myofascial pain are present (18,31). Given the therapeutic efficacy highlighted
by percutaneous NM in multiple studies (18,31,32), it is not surprising that a very similar technique at a conceptual level
such as FTNM was effective in modulating the pain of the patients studied. Furthermore, in addition to the effectiveness
of the treatment studied, it should be underlined that its transcutaneous application, without resorting to piercing the
patient's tissues, guarantees less invasive treatment, resulting in greater compliance on the part of the patients.

It must also be considered that MPS is a pathology that is widespread throughout the patient's body, often mainly
affecting the tonic-postural muscles, especially at the level of hips and spine (33). It is no coincidence that the postural
and biomechanical alterations that affect the back (both in the cervical and lumbar spine), the hips, and the shoulder joint
are often identified among both the causative and perpetuating factors of MPS (34-36). It is also no coincidence that
various therapeutic interventions based on exercise, manual therapy, or electrotherapy, have proven useful in improving
the posture of patients suffering from MPS and myofascial dysfunctions in general, highlighting a proportionality between
the improvement of posture and that of painful symptoms (37,38). In our case, the intervention using FTNM according
to the Bio-Physical-Metric approach to the treatment of MTrPs proved useful in improving the posture of the treated
patients, confirming the trend observed in the literature.

Although the results obtained are positive and encouraging, it is appropriate to underline some weak points of our
study. First of all, the sample appears to be relatively small compared to the general diffusion of MPS. Furthermore, it is
also possible to highlight a certain variability in the age of the patients enrolled. In addition, it must be considered that
the study was carried out without a control group (either no-treatment or sham) and that the treatment was performed for
a single session, in the absence of follow-up.

Despite this, the results obtained were positive and encouraging, considering both the efficacy seen in treatment and
its broad tolerability by the patients studied. Furthermore, given the transcutaneous and minimally invasive nature of the
NM treatment applied, no side effects associated with the treatment were detected.

CONCLUSIONS

The treatment of MTrPs according to the Bio-Physico-Metric approach through FTNM is effective in significantly
improving, in the short term, pain and postural dysfunction in patients suffering from MPS. These results are important
and encouraging as they allow us to identify a new rapid, relatively economical, and minimally invasive therapeutic
approach to the treatment of a complex pathology such as MPS.

By virtue of the positivity of the results obtained, it would be desirable in the future to investigate the effectiveness of
the therapeutic approach we tested in a more in-depth and extensive manner, through controlled and randomized studies
on a large sample and for an extended period of time.
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