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Abstract: The classification of fibromyalgia (FM) is not always immediate and simple, with the time from the first diagnosis,
compared to the onset of symptoms, of a few years. Currently, we do not have instrumental or biochemical tests considered as gold
standards; the clinician will make a diagnosis of FM based on the patient’s medical history and subjective assessment. The symptoms
can involve physical, cognitive and psychological disorders, with the presence of pain of different origins and classifications:
nociplastic, nociceptive and neuropathic pain. Among the symptoms highlighted, postural disorders and neuromotor uncoordination
emerge, whose functional dysfunctions can increase the mortality and morbidity rate. An alteration of the diaphragm muscle could
generate such functional motor problems. Considering that the current literature underestimates the importance of breathing in FM, the
article aims to highlight the relationship between motor and diaphragmatic difficulties in the patient, soliciting new points of view for
the clinical and therapeutic framework.
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Introduction

Fibromyalgia (FM) is the second most common rheumatologic disease after osteoarthritis.' The etiology of FM remains
elusive despite being a chronic syndrome and affecting approximately 6% of the world population.”* The clinical picture
is not always immediate and simple, with a time from the first diagnosis to the onset of symptoms up to several years.*
FM affects the female sex with a higher percentage.” The most characteristic symptoms are the presence of chronic
widespread pain (for at least three consecutive months) of the musculoskeletal area, generalized fatigue, psychiatric
alterations (anxiety and depression), cognitive decline, non-restorative sleep.*® There is no specific instrumental
examination or biomarkers capable of predicting or diagnosing FM; the diagnosis is based on the medical history and
clinical examinations.®

One of the great difficulties in correctly identifying FM is the overlap of multiple concomitant disorders and
pathologies. Often the fibromyalgic patient presents with different clinical pictures and comorbidities, such as diabetes,
obesity, allergic rhinitis, small-fiber neuropathy, kinesiophobia, other rheumatological pathologies (hypermobility spec-
trum disorder, Ehlers-Danlos syndrome), intestinal dysfunctions (irritable bowel syndrome, celiac disease), neuromotor
imbalance, vestibulocochlear disorders, Raynaud’s phenomenon, orthostatic intolerance, pelvic floor dysfunction and
sexual dysfunction, orofacial area dysfunction, loss of cervical lordosis.*® '

Another limit for the exhaustive clinical identification of the pathology could lie in categorizing a patient with
fibromyalgia compared to a non-fibromyalgia person, as it is not an operation that always leads to taking into
consideration all subgroups of patients with FM.'® For example, it is not always feasible to explain the origin of pain
or when fibromyalgia starts.'® The pains classified from an algological point of view are essentially three. Neuropathic
pain appears following a lesion of the nervous tissue, at a central or peripheral level, with or without inflammatory
processes, with painful symptoms (acute, intermittent, paraesthesia); the approach is typically surgical or
pharmacological.'” Nociceptive pain derives from a lesion with inflammation, and with a very precise localization by
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the patient and easy localization/stimulation of pain by the clinician; the therapy follows the pharmacological or surgical
route.'” Nociplastic pain derives from apparently uninjured tissues, whose pain is stimulated by sensory stimuli
(allodynia), with central and/or peripheral hypersensitization mechanisms, with top-down and/or bottom-up phenomena;
the approach tends to be non-pharmacological.!” In fibromyalgia patients, allodynia, hypersensitization and top-down
and/or bottom-up phenomena may coexist.'®'®

There are different rating scales in force. Revised Fibromyalgia Impact Questionnaire (FIQR) (11-point numeric
rating scale with scores from zero to ten), Fibromyalgia Assessment Status (FAS) (patient self-administered assessment
for fatigue, disturbed sleep and pain, with starting from zero up to a maximum of forty-eight).'**° Polysymptomatic
Distress Scale (PDS) counts from zero to a maximum of thirty-one Nociplastic-based Fibromyalgia Features (NFF) 11-
item assessment, taking into consideration multiple variables and emotional aspects.?!*? Symptom Severity Score (SSS)
in conjunction with the use of the Extent of Somatic Symptoms (ESS), also take into consideration the cognitive aspect,
with a score of zero-twelve and zero-three, respectively; Widespread Pain Index (WPI) is a self-report measure that
highlights areas of the body with pain (19 body areas), which scale is usually administered with the SSS.'®*
Multidimensional health assessment questionnaire (MDHAQ) consists of multiple questions to which the patient is
subjected to highlight possible rheumatic disorders (not only for FM); Fibromyalgia Rapid Screening Tool (FiRST) is
a self-questionnaire to highlight the possibility that the patient has FM and no other rheumatic diseases.”**> The
evaluation scales try to propose a clinical discrimination that reflects as much as possible the indications of the
American College of Rheumatology guidelines of 2016, whose key concept is that the diagnosis that leads to FM is
not a diagnosis of exclusion.'®?° Despite these numerous evaluation scales for patient classification, not only is it
difficult for the clinician to take a correct picture of the symptoms, but the clinician does not always take into
consideration the modality/quality of the breathing in these patients.

The article reviews (narrative review) the information on some clinical motor aspects of the fibromyalgia patient,
trying to make the relationship between the respiratory aspect and the motor alterations that the person with FM
undergoes congruent. Considering that the non-pharmacological approach for nociplastic changes appears ideal for FM
(containing symptoms and maintaining a well-managed symptom status), highlighting the extra-respiratory functions can
prove to be a useful strategy for creating a more appropriate therapeutic procedure for the patient.

Motor Impairments of the Fibromyalgic Patient

Lack of motor balance during daily activities and increased risk of falling are part of the symptomatic picture of FM.'°
Approximately 45% of patients suffer from balance disorders, with a reported number of falls of approximately 16 times
per month compared to 6 times per month in healthy subjects. The possible causes are related to the presence of vertigo
and visual problems, obesity, cognitive symptoms, depression and anxiety, the intake of muscle relaxants and anti-
depressants, a sedentary lifestyle, kinesiophobia, axial alterations of the spine.”'*''*72® Very often the patient is
unaware of his lack of motor balance.''

Patients with FM may possibly tend to show less trunk stabilization due to a systemic decrease in proprioception.’
Currently, no certain cause has brought convincing answers to explain the postural alteration in these patients and the
increased risk of falling.”

Although nearly half of people with FM experience a decline in motor control, no studies have looked at the influence
of breathing on postural balance and motor control.

The Way of Breathing

The central pattern generator (CPG) is the most important area of respiratory management, and includes the pons,
midbrain, and medulla.”® Within this area we find the pre-Botzinger complex (preBotC), the caudal ventral group
(VRGc), the parabrachial/Kélliker-Fuse complex, the rostral ventral group (VRGr), and the nucleus of the solitary tract
(NTS).?’ The pre-inspiratory phase derives from the preBotC area, with management of the first respiratory muscle that
is activated during the entry of air into the nose, ie, the dilator naris (innervated by the zygomatic branch of the facial
nerve).>’
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When air enters the nares and reaches the upper airways, preBotC sends efferents to the hypoglossal nerve and the
glossopharyngeal nerve (XII and IX cranial nerves); with these electrical impulses, the area of the lingual complex
contracts in its lower portion, pushing the hyoid bone forward, dilating the upper airways.*

Passing Through the Nose

The flow of air entering the nose stimulates the epithelium (olfactory nerve) and the primary olfactory neurons (mitral
neurons); via the neural mechanoreceptors of the olfactory bulb (olfactory G protein-coupled receptors/Piezo2 ion
channels), efferents are activated towards the piriform cortex and the entorhinal cortex. From these last two cortical
areas, further signals are sent to the prefrontal cortex, amygdala, thalamus, and hippocampus.>'>* The flow of air
entering through the nose generates mechanical oscillations, which translate into rhythmic electric waves. The latter are
information packets between different brain areas, near and far, with centrifugal directions.*' If the initial wave that
reaches the olfactory bulb is measured in about 0.5-5 Hz, the latter can generate and modulate larger waves with
frequencies up to 80—120 Hz.*' These neural oscillations modulate the cognitive aspect.*?

Theta band (4-8 Hz) is most prevalent between the prefrontal cortex, olfactory bulb, and hippocampus, in a bi-
directional fashion.**** Gamma band (25-120Hz) can be divided into slow waves (25-55Hz) and fast waves (>55Hz);
both modes of oscillations can be found in the hippocampus and concomitantly with theta oscillations.>* Delta band (1—4
Hz) can be found during sleep and during brain activities that require attention and decision making, particularly in the
primary motor cortex (M1) and primary sensory cortex (S1).*

Beta frequency (13-35 Hz) is found particularly in the M1 cortex and for cognitive tasks.>® Alpha band (7 to 13 Hz)
is recognized in perception and working memory actions, originating from the thalamus, and involving S1 and the visual
occipital cortex.®” The hippocampus is able to send very high frequency oscillations (150-300Hz) very quickly (sharp
wave ripples). This occurs when the hippocampus tries to pass information to the neocortex for storage, in conjunction
with breathing.** Neural oscillations allow for the creation of a communication network between the entire cerebral and
spinal system, improving function, reaction times, supporting existing connections and creating new neural links
(synaptogenesis).*® Conversely, aberrant oscillations will cause morphological and functional alterations of the nervous
system with the appearance of pathologies.>® Let us imagine Christmas lights (neurons) connected by wires (synapses)
and wireless (oscillations); everything lights up if the electricity and internet are present with the correct frequency.

The pre-inspiratory phase modulates cognitive processes and the perception of proprioceptive sensations.*>*' This
means that the nervous system through the pre-inspiration prepares the person for action (cognitive and motor), with
respect to the need and the external environment. (Figure 1)

From the Nose to the Larynx

When the air from the nose is directed to the lumen of the larynx (we are still in the pre-inspiratory phase), the preBotC
neurons stimulate the XII and IX cranial nerves, so that the contraction of the tongue pushes the hyoid bone towards the
forward, widening the laryngeal lumen.** Tongue movement activates some brain areas: M1, putamen, supplementary
motor area, thalamus, cerebellum and insula, anterior cingulate cortex.** The M1 area is fundamental for the motor
commands to the skeletal muscles, the putamen (caudate putamen) is activated for the preparation of the motor action and
for some phases of cognitive learning.**** Supplementary motor area (dorsomedial frontal cortex) is responsible for
planning and processing complex movements, as well as cognitive tasks.*’

The thalamic somatosensory area, and in particular, the contralateral medial area of the ventroposteromedial
thalamus, is stimulated via the lingual nerve, to process proprioceptive information (emotions, movement, and pain),
as well as processes related to memory and cognition.***® The hypoglossal nucleus and the trigeminal motor nucleus
send afferents to the cerebellum, in order to adapt and prepare motor and emotional behavior for the respiration that will
be required.”” The insula (insular oral region) is stimulated by the tongue to receive and process somatovisceral
information; the insula translates this information into empathy, pain management and self-awareness.’*>* Anterior
cingulate cortex has a crucial role in processing voluntary movements, handling nociceptive information and influencing

emotion-based motor behavior.>>™>>
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Figure | Pre-inspiratory discharge: passing by the nose. The schematic image highlights the first relationships during the pre-inhale phase. Air enters the nose and stimulates
(via the olfactory nerve) the olfactory bulb. The afferent flows to the piriform cortex and then to the entorhinal cortex. From the entorhinal cortex afferents will be sent to
the prefrontal cortex, which will send information to the thalamus and the amygdala, the hippocampus. The hippocampus, the olfactory bulb and the prefrontal cortex are
always in one-to-one communication. The thalamus will send information to the primary sensory cortex and the visual occipital cortex. The nervous system, through the
pre-inspiration, prepares the person for action (cognitive and motor), with respect to the need and the external environment.

This pre-inhale phase prepares the person to act with respect to self-awareness, that is, it induces a specific motor and
emotional behavior not only with respect to the need, but also weighing one’s own adequacy in dealing with the need
exhaustively.

The Movement of the Diaphragm

In the inspiratory phase, the diaphragm begins to move downward and forward thanks to the action of the area preBotC,
which stimulates the phrenic nerves.** In this very first phase of inspiration, the contraction of the diaphragm stimulates
the low-threshold cutaneous receptors (Ruffini, Merkel), which afferents will go towards the S1 area.’®>” S1 receives
these afferents (including visual ones) and processes possible results of the motor action that will derive from area M1;
predicts and anticipates possible motor behaviors.”® S1 sends signals to the insula and M1, so that the body prepares to
better handle all the incoming proprioceptive information.”

The oscillatory activity of the preBotC area is influenced by central (cerebellum, cortical and subcortical area) and
peripheral (proprioception) neural circuits. Approximately 10-20% of the neurons constituting preBotC can send
rhythmic and constant afferents autonomously, independently of the electrical efferents arriving in this area.®®®' This
oscillatory mechanism is called respiratory pacemakers and is directed towards the limbic area, such as the amygdala, the
periaqueductal gray area, the thalamus, the hypothalamus.®*-!

Not only is the preBotC area sufficient to produce an inspiratory action by itself, as it constitutes a spinal and cerebral
neural network towards other respiratory centres, but it always solicits the limbic area.*'** The limbic area consists of
several neural components, which are fundamental for the interaction of the person in the social, emotional, and
motivational aspects, processing proprioceptive information (exteroception and interoception). Motor behavior, move-
ment or non-action will arise from the management of sensory information®” (Figure 2).

The completion of the diaphragmatic movement will generate a pressure called transdiaphragmatic (Pdi), which is the
difference between intrapleural and gastric pressure.®> These pressure alterations and body fluid redistribution will
activate different receptors that are part of the proprioceptive system."4 Phrenic motor neurons receive excitatory
efferents from the area VRGe, VRGe, NTS and the dorsal respiratory group (DRG).®>%® The phrenic nerves themselves
send proprioceptive information via myelinated (type Ia, Ib, III-IV) and unmyelinated (type C) fibers.”*® About 95% of
the proprioceptive information stimulated by the diaphragmatic movement will be received by the NTS, while the
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Figure 2 Initial contraction of the diaphragm on inspiration. The figure schematises the systemic information that the central pattern generator (CPG) receives, from which
the efference for the contraction of the diaphragm will derive. The very first muscle contraction stimulates cutaneous receptors (dashed arrow) which will send information
to the area of the primary sensory cortex (SI). SI will stimulate the insula and primary motor cortex (Ml). In this phase, the body prepares to better manage all the
proprioceptive information that will arrive from the complete contraction of the diaphragm.

remaining information package will go towards the trigeminal nucleus caudalis (TCC).****"7* The preferential route is
the spinothalamic tract and spinomesencephalic.”' The afferents collected by the TCC can be exchanged with the NTS in
a bi-directional manner, especially if the information is of the nociceptive type.”*’® TCC will also send proprioceptive
information to the paramedian lobule of the cerebellum and the vestibular area.”” The vagal system can be seen as
a synchronizer of the peripheral and nervous systems, and, in particular, the NTS can be seen as a key center for visceral

and somatic information.””’®

Nucleus of the Solitary Tract

The information arriving at the NTS is sent to the cerebellum (all cerebellar nuclei) and the vestibular area, to return to
the NTS.”>* The re-elaborations of the NTS data will be directed towards the entire limbic area, M1 and towards the
supplementary motor area of the cortex.**’**!"8* NTS afferents will serve to regulate body homeostasis, from a motor,
emotional and pain perception point of view, as well as for systemic metabolic homeostasis.

The same cortical and limbic areas will respond via efferents to NTS. New information from higher centers returning
to the NTS will stimulate the latter to release inhibitory efferents to the caudal ventrolateral medulla area, resulting in
inhibition for the rostroventrolateral medulla area (RVLM).*>7%-82:858¢ 1y this medullary area we find the pre-ganglionic
sympathetic neurons, which last inhibited by NTS will decrease the release of efferents, with elevation of the activity of
the parasympathetic system.*>’* In this context, the neuromotor expression of the limbs and trunk improves, such as
strength and balance.*>®7-%%

Passive expiration occurs thanks to the sending of inhibitory efferents from the Botzinger area to the preBotC area;
Botzinger neurons are excited by the parabrachial nuclei/Kélliker-Fuse complex.*!

The Postural Action of the Diaphragm
Completing the inhalation generates exhaustive intra-abdominal pressure (IAP). When the diaphragm is correctly
contracted, the abdominal muscles thanks to the control by CPG, it expresses a tension that allows the physiological
oblique descent of the diaphragm.*' The pelvic floor muscle complex tends to decrease the tone, so as to increase the
diaphragmatic movement space and create a “suction” which allows to increase the IAP.*' IAP causes a hydraulic effect
around the dorsolumbar spine and a reduction in the electrical activity of the deep spinal musculature.***° This
mechanism allows the skeletal muscles of the limbs and trunk to express correct movements, and to maintain posture.*!
Furthermore, one third of the diaphragm musculature is always contracted when the body is standing or sitting, and its
contraction increases if the need to move increases in parallel.”’”* The diaphragm is the inspiratory muscle par
excellence, but it is also the postural muscle par excellence. Before the person voluntarily moves a limb, the diaphragm
is already contracted (about 20 milliseconds before) to the extent that the creation of an adequate IAP is necessary; this
behavior goes beyond the respiratory function alone”** (Figure 3).
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Figure 3 The completion of the diaphragmatic contraction. The inspiration generates an intra-abdominal pressure (IAP), which stimulates the proprioceptive receptors (the
sum of the interoceptive and exteroceptive receptors). The afferents will travel towards the nucleus of the solitary tract (NTS) for 95%, while the remaining information will
go towards the trigeminal nucleus caudalis (TCC); NTS and TCC can exchange information with each other. NTS will exchange information with the cerebellum and
vestibular area. Once all the proprioceptive information processed by the continuous exchanges has been collected, NTS will send the afferents towards the limbic area, the
primary (MI) and supplementary motor cortex. Reprocessed the information, these last areas will send new efferents towards NTS, which will download further (inhibitory)
efferents towards the rostroventrolateral medulla area (RVLM), slowing down the sympathetic activity. The result (dashed line) will be a better efficiency of neuromuscular
expression, and a better management of pain and emotions.

The contractile action of the diaphragm precedes the movement of the skeletal muscles and allows the adequate
execution of the gesture and the maintenance of posture.*!

Clinical Summary

NTS receives a lot of somatic and visceral information, and in the presence of peripheral and central neural alterations, it
may not have the ability to correctly manage the afferents; it could be speculated that this fall under the concept of
dysautonomia and increase pain perception in FM.?> This last concept could be one of the central motivations of
dysautonomia. The diaphragm sends multiple information to NTS, but a contractile functional decrease could alter NTS
function and/or sending inconsistent afferents.”® This loop may not allow NTS to act as an inhibitor of the sympathetic
system, which could be speculated to create the premises for chronic pain.

It has been suggested that patients with FM have higher sympathetic system activity than healthy subjects and that
shallow breathing increases the response of the same autonomic system.'>**” A correct inspiration stimulates the action
of the vagus nerve (parasympathetic), while a non-exhaustive breath stimulates the type IV diaphragmatic afferents;
a constant activation of the latter afferents could be speculated to cause the increase of the sympathetic system
activity.””>®

In patients with FM the vagus nerve volume (cross-sectional area) is decreased compared to healthy subjects
(although not all literature states this information).”” On the basis of this speculation (the vagus nerve represents about
80-90% of the total of all parasympathetic afferents), we hypothesize that this adaptation in relation to non-optimal
respiration could be linked to the genesis of FM.” It is no coincidence that among the indications that the clinician issues
to the fibromyalgia patient, there is that of performing respiratory exercises.”'

In FM, we hypothesize, based on preliminary studies, that the previously illustrated neural connectivity is affected,
particularly for the insular area and somatosensory cortex; there is possibly a constant loss of bodily representation
(proprioception).'® The oscillatory synchronizations that allow different areas to communicate effectively are possibly
affected. We hypothesize, that this event occurs due to a reduction of the afferents reaching these cortical areas and to
a concomitant excess of sympathetic activity.'®

In the presence of fibromyalgia, it has been theorized, that the thalamus undergoes a reduction in the informational
relationship with the somatosensory cortex, with an imbalance in the gamma aminobutyric acid (GABA)/glutamate
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ratio.'°!

We hypothesize that all cortical and subcortical areas involved in the previously suggested respiratory network
are reduced in quantity (gray matter) in the presence of FM; the olfactory nerve demonstrates non-physiological neural
activity, and there is a decrease in the volume of the olfactory bulb.'®* "' We have no information on the entorhinal and
piriformis cortex in the context of FM. Trigeminal nucleus caudalis appears to undergo functional alterations in FM,
probably further altering the information it sends to the NTS.!%¢ 108

Finally, there is a relationship with the presence of allergic rhinitis (AR) and a dysfunction of the diaphragm, but the
causes are elusive.” AR induces a reduction in the movement of the rib cage and is considered as one of the causes that
lead to important respiratory pathologies. AR causes diaphragm muscle dysfunction with a decrease in diaphragm
contractile force.'” Patients with FM have reduced movement of the diaphragm, with reduced thoracic expansion.''® AR
alters the functionality of the olfactory bulb (probably due to a constant neuro-inflammation), with cognitive impairment
and “loss of energy” compared to active physical activity.'''''* Further studies are necessary.

The patient with FM may suffer from neuromotor uncoordination of the tongue, not necessarily related to neurolo-
gical disorders."'* Probably, these motor disturbances of the lingual muscle complex would explain the finding of
obstructive sleep apnea syndrome (OSAS) in patients with FM (about 65.9%)."'> OSAS leads to morphological and
functional dysfunctions of the diaphragm muscle.''®
The patient with FM has dysfunctions involving breathing, from a neural and morpho-functional point of view, from

the nose to the diaphragm.

Discussion

To understand the motivations underlying the breath network, we should imagine a hominid in the jungle with a stone in
hand. The hominid must understand and choose what to do with the stone, with respect to the environment in which he
finds himself, that is, he must decide whether to attack or run away with the aim of surviving. Air enters the nose,
stimulating areas such as the hippocampus, amygdala, prefrontal cortex, thalamus and prepares the person for action
(cognitive and motor), with respect to need and the external environment.***

The hominid begins at a sub-conscious level to “guess” what the stone is for and how to use it. The initial movement
of the tongue, in the continuation of the respiratory act, stimulates some cerebral areas, such as M1, putamen,
supplementary motor area, thalamus, cerebellum and the insula, anterior cingulate cortex.** This phase helps the hominid
to understand if he is fit to carry out certain actions (in the presence of emotions, pain, and movement), therefore if he can
face the succession of events with confidence or fear. The evolution of man over millions of years has created the
respiratory mode as we know it, allowing man to interact correctly with the external environment with the perfect
relationship of the diaphragm and the stimulation of the proprioceptive pathways; the alteration of the diaphragm leads to
dysfunctions which probably occur in the fibromyalgia patient.

The very first movement of the diaphragm stimulates the S1 area, in order to prepare the body for action, with respect
to the multiple proprioceptive information that will arrive (emotions, pain, muscle-joint status).”® The completion of the
diaphragmatic movement will allow the final action to be expressed concretely and effectively, attacking to feed, or
running away to avoid being eaten. The parasympathetic system will be more incisive to have greater strength and
precision (run away or attack), better management of pain to perform the action (must survive), and better management
of emotions such that the action performed is not compromised (too much fear or too much security).***"-

If the breathing network is faulty, motor, emotional and nociceptive problems will take over. Sensory perception is
vital to successfully integrate into a social environment."'” The breath allows us to translate proprioceptive solicitations
(interoception and exteroception) into motor and emotional behaviour: we are as we breathe, and we breathe as we are.
Movement and emotions (including pain) are the same coin.''®

Fibromyalgia patients with neuromotor incoordination show no signs of neurological damage, and neuromotor
instability is a predictor of FM severity.” Motor instability results from a decrease in the recognition of sensory afferents
(proprioception).'>"''” There appears to be a decrease in the ability to handle and decipher sensory information, with an
impaired behavioral return.'*® Patients with FM show neuromotor dysfunction in the control of spinal posture due to

postural perception decline.'?’
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As discussed in previous sections, it is the contraction of the diaphragm that informs the central nervous system of
body position and postural needs (by sending information from body receptors); all receptor afferents are directed
towards the cortex by the activity of the diaphragm.’®®' The result is improved neuromotor expression.*” The IAP
created by an optimal contraction is fundamental for an exhaustive postural control of the spine; if this is not done
correctly, postural and motor balance disturbances will occur.®”*

Although patients with FM can suffer from dyspnea, regardless of whether they have pulmonary or cardiac disease,
and although only a few studies have considered breath stimulation (meditation) in this clinical setting, no studies have
considered diaphragm function and of the respiratory network with neuromotor expression in the patient.'**'**

The clinician should pay more attention to the diaphragm in the context of fibromyalgia, as well as research should

put more effort into highlighting the neuromotor functions of breathing and FM.

Conclusions

There is currently no pharmacological or non-pharmacological approach that is able to resolve the pathology exhaus-
tively or that is recognized as the best treatment. There is no specific instrumental examination or biomarkers capable of
predicting or diagnosing FM; the diagnosis is based on the history and clinical objectivity. The patient lives with a variety
of co-morbidities, including impaired neuro-coordination and postural imbalances.

The article reviewed the neural connections that support the act of breathing, from the entry of air through the nose,
up to the movement of the diaphragm during inspiration. The inspiration positively influences the motor actions, through
the stimulation of the parasympathetic system. Currently, the panorama of scientific research underestimates the
importance of breathing with respect to neuromotor expression. Greater efforts must be put in place to better understand
the therapeutic procedure in the patient with FM, also considering the neural relationships of the breath.
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