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Rezumat

Disfunctiile muschilor masticatori re-
prezintd patologii clinice, caracterizate prin
durere persistentd in muschii masticatori. In-
cidenta cea mai mare este intre varsta de 20
si 40 de ani, si se intalneste preponderent la
femei. Pe parcursul timpului, mai multe teo-
rii etiologice au incercat sa explice aparitia si
dezvoltarea maladiei. Actualmente disfunctia
este privita prin prisma modelului integrat de
adaptare la durere si a teoriei biopsihosocia-
le. Sunt descrisi numerosi factori si variabile,
care isi aduc aportul la aparitia, dezvoltarea si
agravarea patologiei, printre care factori de
mediu, psihologici, genetici, constitutionali,
neurologici etc. Studierea pe larg a acestora va
conduce la modificarea tratamentului acordat
pacientilor cu disfunctii prin aplicarea abor-
dérilor medicinii multidisciplinare, integrate
si individualizate.

Cuvinte cheie: disfunctia muschilor mas-
ticatori, puncte trigger, DTM, fiziopatologie,
etiologie.

Disfunctiile muschilor masticatori (DMM) re-
prezintd patologii clinice, caracterizate prin durere
persistentd in muschii masticatori, cu manifestare
unilaterald sau uneori bilaterala [1].

DMM poate fi initiatd sau exacerbatd de reali-
zarea functiilor orale normale, cum ar fi masticatia,
vorbirea sau céscatul. Deschiderea cavitatii bucale
este adeseori limitata, iar mandibula poate devia ca-
tre partea afectata. Fenomenul mialgic, de asemenea
poate implica si alti muschi proximi fad de cei masti-
catori — muschii pericranieni si cervicali. Muschii au
de obicei o sensibilitate sporité si, de asemenea, pot
prezenta si ,puncte trigger® (puncte de declansare a
algiei musculare), care sunt dureroase la palpare si
provoaca dureri referite. Aceste puncte trigger sunt
distincte de zonele cu sensibilitate musculard spori-
ta, care la palpare creeaza o durere generalizatd si o
sensibilitate sporitd in muschiul respectiv. Semnele si
simptomele disfunctiilor muschilor masticatori pot fi
intlnite la toate grupele de vérstd, cu incidenta cea
mai sporita la adulti, intre 20 si 40 de ani si apar cu
preponderenta la femei. Afectiunea decurge mai usor
la copii. DMM poate apirea, de asemenea, la pacien-
tii edentati. Desi semnele si simptomele disfunctilor
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Summary

The masticatory muscles dysfunctions re-
present clinical pathologies, characterized by
persistent pain in the masticatory muscles. The
highest incidence is between the ages of 20 and
40, and is more prevalent in women. Over time,
several etiological theories have tried to expla-
in the occurrence and the development of the
disease. Currently, the dysfunction is viewed
through the integrated pain adaptation model
and the biopsychosocial theory. Numerous fac-
tors and variables are described, which contri-
bute to the onset, development and aggravation
of the pathology, among which: environmen-
tal, psychological, genetic, constitutional, neu-
rological factors etc. Their extensive study will
lead to the modification of the treatment gran-
ted to patients with dysfunctions by applying
the approaches of multidisciplinary, integrated
and individualized medicine.
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Masticatory muscle dysfunctions (MMD) are cli-
nical pathologies characterized by persistent pain in
the masticatory muscles, either unilateral or someti-
mes bilateral [1].

MMD can be initiated or exacerbated by the exe-
cution of normal oral functions, such as chewing,
speaking or yawning. The opening degree of the
oral cavity is often limited, and the jaw may deviate
towards the affected part. The myalgic phenomenon
may also involve other muscles proximal to the mas-
ticatory ones - the pericranial and cervical muscles.
Muscles usually have an increased tenderness and
may also have ,trigger points®, that are painful to
palpation and cause pain. These trigger points are
distinct from areas with increased muscular sensiti-
vity, which at palpation induce generalized pain and
an increased tenderness in the respective muscle.
The signs and symptoms of dysfunction of the mas-
ticatory muscles can be found in all age groups, with
the highest incidence in adults, between the age of
20 and 40 years and occur predominantly in women.
The diseases burden is easier in children. MMD may
also occur in edentulous patients. Although the signs
and symptoms of the masticatory muscles dysfunc-



muschilor masticatori si ale altor disfunctii tempo-
romandibulare sunt extrem de frecvent intélnite in
populatie, doar 3%-11% din persoanele evaluate au
nevoie de tratament.

Teoriile fiziopatologice initiale au oferit ipoteze de
tip ,,0 cauza — o singura maladie®, axate pe hiperacti-
vitate musculara, deregldri ocluzale sau stres. Cu toate
acestea, aceste teorii s-au bazat in mare parte pe studii
transversale, care nu sunt adecvate pentru stabilirea
cauzalitatii sau a posibililor factori de risc. Datele cu-
rente indica cd etiologia ,,reald” ar fi mai complex4, iar
cele mai actuale concepte sunt ,,teorii multifactoriale”
si ,biopsihosociale“. Ambele teorii constau intr-o in-
teractiune complexd intre factorii de mediu, emotio-
nali, comportamentali si fizici si au sporit gradul de
intelegere a factorilor implicati la nivel de populatie
sau grup. Cu toate acestea, factorii de risc specifici ar
putea sd nu fie activi intr-un caz dat i, prin urmare,
aceste concepte inca nu explica de ce un pacient indi-
vidual dezvolta maladia.

A fost mentionatd importanta anumitor factori
de risc, cum ar fi profilul psihologic si prezenta du-
rerii in alte situsuri. S-a stabilit cd stresul psihosocial
si afectarea moduldrii durerii reprezinta doi factori
emergenti majori in studierea etiologiei disfunctiilor
muschilor masticatori persistente.

Se poate presupune ca disfunctiile muschilor mas-
ticatori are multe dintre caracteristicile altor afectiuni
algice persistente, durerea apare intr-un cadru de mo-
dificari ale sistemului nervos, initiate de evenimente
externe si influentate de diversi factori intrinseci (de
exemplu, dispozitie, cognitia, neurodegenerarea) [2].

Au fost identificate mai multe gene (de exemplu,
COMT, a-adrenoreceptor 2, receptori de glucocorti-
coizi, proteinkinaze, receptori muscarinici, coregla-
tori de transcriptie si fosforilatori de G proteind [3]
care prezintd un risc crescut pentru o sensibilitate mai
mare la durere.

Factorii de mediu pot creste riscul fie prin me-
canisme psihosociale, fie prin factori fizici, cum ar fi
traumele. Prezentarea generald a durerii este determi-
natd de interactiunea mai multor factori legati de ,,ac-
tivitatea creierului“ precum contextul, cognitia, starea
de spirit, invatarea, memoria, somnul si neurodege-
nerarea care afecteaza circuitele inhibitorii [2]. Mai
mult, sexul biologic si etnia pot influenta echilibrul
dintre factori [4].

Modularea durerii si disfunctiile muschilor
masticatori

Influente comportamentale complexe, cum ar fi
anxietatea, depresia si cognitia pot influenta separat
perceptia durerii si modul de experimentare a durerii.
Un sistem cheie, care este capabil sa schimbe direct
intensitatea durerii este refeaua modulatoare descen-
denta a creierului cu componentele sale pro- si anti-
nociceptive [2].

Modificarea moduldrii durerii este sugeratd si
de depistarea unor dureri corporale generalizate (de
exemplu, fibromialgia si durerile de spate) si cefalee,
semnificativ mai frecvent la pacientii cu disfunctii

tion and of other temporomandibular dysfunctions
are extremely common in the population, only 3%
-11% of the evaluated individuals require treatment.

Initial pathophysiological theories offered ,,one
cause - one disease“ hypotheses, focusing on mus-
cle hyperactivity, occlusal disorders or stress. How-
ever, these theories have largely been based on
cross-sectional studies, which are not appropriate
for determining causation or possible risk factors.
Current data indicate that the ,,real” etiology would
be more complex, and the most current concepts
are the ,,multifactorial and ,,biopsychosocial® the-
ories. Both theories consist of a complex interaction
between environmental, emotional, behavioral and
physical factors and increase the understanding of
the factors involved at the population or at the group
level. However, specific risk factors may not be acti-
ve in a given case and, therefore, these concepts still
do not explain why an individual patient develops
the disease.

The importance of certain risk factors such as
psychological profile and the presence of pain in
other sites is observed. It has been established that
psychosocial stress and pain modulation are two
major emergent factors in the study of the etiology
of persistent masticatory muscle dysfunctions.

It can be assumed that the dysfunction of the
masticatory muscles has many of the characteristics
of other persistent pain conditions, the pain appears
in a framework of changes of the nervous system,
initiated by external events and influenced by vari-
ous intrinsic factors (for example, mood, cognition,
neurodegeneration) [2].

Several genes have been identified (eg, COMT,
a-adrenoreceptor 2, glucocorticoid receptors, prote-
inkinases, muscarinic receptors, transcriptional co-
regulators, and G protein phosphorylators [3] which
present an increased risk for an increased pain sen-
sitivity.

Environmental factors can increase the risk ei-
ther through psychosocial mechanisms or physical
factors such as trauma. The overall presentation
of pain is determined by the interaction of several
factors related to ,brain activity” such as context,
cognition, mood, learning, memory, sleep and neu-
rodegeneration affecting the inhibitory circuits [2].
Furthermore, biological sex and ethnicity may influ-
ence the balance between factors [4].

Pain modulation and masticatory muscles dys-
function

Complex behavioral influences, such as anxiety,
depression, and cognition, may separately influence
pain perception and how pain is experienced. A key
system that is capable of directly changing the inten-
sity of pain is the brain’s downstream modulator ne-
twork with its pro- and antinociceptive components
[2].

Modification of the pain modulation is also
suggested by the detection of generalized body pain
(eg, fibromyalgia and back pain) and headache, sig-
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temporomandibulare, astfel aproximativ 2/3 dintre
pacientii cu dureri faciale au raportat si dureri cu rés-
pandire extinsd in afara regiunii craniocervicale. Cu
toate acestea, in alte experimente nu a fost demons-
tratd hipersensibilitatea generalizatd la pacientii cu
disfunctii ale muschilor masticatori. Acest lucru su-
gereaza doud subtipuri clinice si posibil terapeutice
ale DMM: pacienti cu sau fard implicarea muschilor
extracranieni. Alternativ, hiperalgezia multi-situs se
poate manifesta ca un fenomen gradat, dependent
de timp si intr-adevér studiile experimentale au ara-
tat cd sensibilitatea somato-senzoriald se dezvoltd in
prezenta durerii musculare indusd experimental in
maxilar.

Studiile de testare senzoriald cantitativa (QST),
au identificat frecvent o procesare somatosenzoriald
anormald la pacientii cu disfunctii ale muschilor mas-
ticatori [5]. Pacientii cu disfunctii temporomandibu-
lare (DTM) prezinta praguri de durere mai reduse, o
insumare temporald mai mare a durerii evocate me-
canic si termic, post-senzatii mai puternice si o hipe-
ralgezie multi-situs [6, 7]. Aceste descoperiri indica o
inhibare defectuoasd, insd sugereaza si o componenti
suplimentara a facilitdrii algice sporite, care contri-
buie la sensibilitatea sporita pentru durere, observa-
ti la pacientii cu disfunctii temporomandibulare. In
sprijinul acestui concept, vine faptul ci pacientii cu
DTM s-au dovedit a fi in permanenta mai sensibili la
durere, concomitent cu o inhibare redusa a durerii,
fenomen similar cu cel din alte cazuri de algii croni-
ce, cum ar fi cel din cazul pacientilor cu sindrom de
colon iritabil [6].

Pragurile de durere la presiune (PDP) reduse in
tesuturile profunde au fost raportate constant la pa-
cientii cu disfunctii ale muschilor masticatori, ceea ce
sugereazd o insuficientd in modularea si sensibilizarea
periferica a nociceptorilor musculari. Deoarece aceste
praguri sunt modificate nu numai in regiunea algic,
ci si in alte situsuri, aceasta ar indica si un fenomen
de sensibilizare centrald. Activatorii de nociceptori
ai muschilor periferici pot include agenti chimici sau
mecanici periferici si efecte ale punctelor trigger, pe
langa mecanismele reactive sau chiar primare centra-
le, care pot duce la inflamatia de tip neurogen.

Cele mai mari impacte asupra mésurarilor dure-
rii experimentale, prezentate in cazurile de disfunctie
temporomandibulard, au fost asupra pragurilor de
durere la presiune in mai multe situsuri ale corpului
si asupra pragului durerii cutanate mecanice. Aceste
rezultate confirmad cd cazurile cronice de DTM sunt
mai sensibile la o serie de stimuli nocivi experimen-
tali la nivelul situsurilor extracraniene [8]. Aceste date
indicd hiperexcitabilitatea generalizatd a sistemului
nervos central si reglarea generalizati a procesdrii
nociceptive si sugereaza ci acestea pot fi mecanisme
fiziopatologice. Mai mult, raspunsul pacientilor cu
disfunctii ale muschilor masticatori la durerile expe-
rimentale ischemice depinde si de scorurile depresiei
si somatizarii la acesti subiecti. Aceastd interactiune
complexa intre variabilele psihosociale si biologice la

nificantly more commonly in patients with tempo-
romandibular dysfunction, thus approximately 2/3
of the patients with facial pain have also reported
widespread pain, extended beyond the craniocer-
vical region. However, generalized hypersensitivity
in patients with masticatory muscle dysfunction
has not been demonstrated in other experiments.
This suggests two clinical and possibly therapeutic
subtypes of MMD: patients with or without extra-
cranial muscle involvement. Alternatively, multi-
site hyperalgesia may manifest as a gradual, time-
dependent phenomenon and indeed experimental
studies have shown that somato-sensory sensitivity
develops in the presence of experimentally induced
muscle pain in the jaw.

Quantitative sensory testing (QST) studies have
frequently identified abnormal somatosensory pro-
cessing in patients with masticatory muscle dys-
function [5]. Patients with temporomandibular dys-
function (TMD) have lower pain thresholds, greater
temporal summation of mechanically and thermally
evoked pain, stronger post-sensations, and multi-si-
te hyperalgesia [6, 7]. These findings indicate faulty
inhibition, but suggest an additional component of
increased pain facilitation, which contributes to in-
creased pain sensitivity, observed in patients with
temporomandibular dysfunction. In support of this
concept, it follows that patients with TMD have been
shown to be more sensitive to pain at the same time,
with reduced pain inhibition, a phenomenon similar
to that of other chronic pain cases, such as that of
patients. with irritable bowel syndrome [6].

Low pressure pain thresholds (PPTs) in deep
tissues have been consistently reported in patients
with masticatory muscle dysfunction, suggesting an
insufficiency in the modulation and peripheral sen-
sitization of muscle nociceptors. As these thresholds
are altered not only in the painful region but also in
other sites, this would indicate a central sensitization
phenomenon. Peripheral muscle nociceptive activa-
tors may include peripheral chemical or mechanical
agents and the effects of trigger points, in addition
to the reactive or even central primary mechanisms,
which can lead to neurogenic inflammation.

The largest impacts on experimental pain mea-
surements, presented in cases of temporomandibu-
lar dysfunction, were on pressure pain thresholds
at several sites of the body and on the threshold of
mechanical cutaneous pain. These results confirm
that chronic cases of TMD are more sensitive to a
series of experimental noxious stimuli at the extra-
cranial sites [8]. These data indicate the generalized
hyperexcitability of the central nervous system and
the generalized regulation of nociceptive processing
and suggest that they may be pathophysiological
mechanisms. Furthermore, the response of patients
with masticatory muscle dysfunction to experimen-
tal ischemic pain also depends on depression and
somatization scores in these subjects. This complex
interaction between psychosocial and biological va-



pacientii cu disfunctii ale muschilor masticatori, poa-
te fie aparea independent sau poate impdrti o baza bi-
ologicd comuna. In acest context, se evidentiazi nece-
sitatea unei abordari terapeutice combinate si a unor
abordéri multidisciplinare de cercetare.

Studiile de imagisticd moleculard oferd informatii
cu privire la procesarea defectuoasd a durerii la paci-
entii cu dureri cronice. Desi datele nu sunt concluden-
te in ceea ce priveste cauzalitatea, acestea aratd clar ca
pacientii care suferd de durere cronicd prezintd per-
turbari fundamentale ale encefalului si demonstreaza
defectiuni i modificdri degenerative in zonele impli-
cate in modularea durerii [2]. De asemenea, arata si
diferente intre diverse sindroame algice orofaciale [9].

Sistemul nervos vegetativ si disfunctiile mus-
chilor masticatori

Disfunctiile muschilor masticatori prezintd carac-
teristici adesea asociate cu dureri neuropatice, cum ar
fi procesarea sporitd a durerii de citre sistemul nervos
central (sensibilizare) si un deficit de inhibare endo-
gend a durerii. Pacientii cu aceste patologii suferd de
disfunctie a axei hipotalamice-hipofizo-suprarenale
[10] si se considera cd acestea stau partial la baza tul-
burérilor de somn-veghe, a unor simptome de durere
si a dezechilibrului vegetativ al sistemului nervos [11].

Intr-o maniera similard, aceste constatiri indica
diferente semnificative statistic intre cazurile de dis-
functii temporomandibulare i subiectii din loturi-
le de control privind multiple aspecte vegetative, in
special ritmul cardiac crescut, variabilitatea ritmului
cardiac si reducerea sensibilitatii in baza baroreflexu-
lui, atdt in repaus, cit si in timpul unor conditii de
provocare fizicd si psihicd [12]. Pacientii cu disfunctii
ale muschilor masticatori prezinta nivele crescute de
catecolaminine si activitate redusd a catecol-O-me-
tiltransferazei (COMT). In schimb, experimentele
ulterioare pe pacientii cu patologia data au constatat
ca stimularea simpatomimeticd P-adrenergicd nu a
influentat pragul de durere la presiune sau activitatea
electromiografica (EMG) in muschii maseter si tra-
pez. Avand in vedere dovezile referitoare la conexiu-
nile dintre sistemul B-adrenergic, COMT si disfuntiile
muschilor masticatori [13], posibil cercetérile viitoare
vor stabili implicarea disfunctiei simpatice la pacientii
cu aceste patologii.

Neuropeptidele si disfunctiile muschilor masti-
catori

Serotonina si prostaglandina E2 sunt implicate in
dezvoltarea durerii §i a hiperalgeziei/alodiniei mus-
chiului maseter la pacientii cu fibromialgie, in timp ce
mialgia locala (durerea miofasciald) pare a fi modulata
de catre al{i mediatori, incd necunoscuti. Injectarea de
neuropeptide in muschi si modificarile rezultante au
oferit o perspectiva importantd in cascada evenimen-
telor, care duc la aparitia durerilor musculare persis-
tente. Includerea subiectilor de gen masculin si femi-
nin permite, de asemenea, analiza diferentelor de gen.

Injectia glutamatului in muschi este dureroa-
sa si, actiondnd prin receptorii N-metil-d-aspartat
(NMDA) si prin receptorii glutamatului (GluR1), s-a

riables in patients with masticatory muscle dysfunc-
tion may either occur independently or may share a
common biological basis. In this context, the need
for a combined therapeutic approach and multidis-
ciplinary research approaches is highlighted.

Molecular imaging studies provide information
on pain processing in patients with chronic pain.
Although the data are not conclusive in terms of
causality, they clearly show that patients suffering
from chronic pain have fundamental disorders in
the brain and demonstrate defects and degenerati-
ve changes in the areas involved in pain modulation
[2]. It also shows differences between various orofa-
cial pain syndromes [9].

The autonomic nervous system and the mastica-
tory muscles dysfunctions

Masticatory muscle dysfunctions often have
features associated with neuropathic pain, such as
increased pain processing by the central nervous
system (sensitization) and a deficiency of endoge-
nous pain inhibition. Patients with these patholo-
gies suffer from hypothalamic-pituitary-adrenal
dysfunction [10] and are considered to be partially
underlying sleep disorders, pain symptoms and au-
tonomic imbalance of the nervous system [11].

In a similar way, these findings indicate statisti-
cally significant differences between cases of tem-
poromandibular dysfunction and subjects in the
control groups on multiple autonomic aspects, in
particular increased heart rate, heart rate variabi-
lity, and reduced sensitivity based on the baroreflex,
both at rest and during conditions of physical and
mental challenges [12]. Patients with dysfunction of
the masticatory muscles have increased catechola-
mine levels and reduced catechol-O-methyltransfe-
rase (COMT) activity. In contrast, subsequent expe-
riments in patients with the given pathology found
that B-adrenergic sympathomimetic stimulation did
not influence the pressure pain threshold or elec-
tromyographic activity (EMG) in the masseter and
trapezius muscles. Given the evidence regarding
the connections between the B-adrenergic system,
COMT and dysfunction of the masticatory muscles
[13], it is possible that future research will establish
the involvement of sympathetic dysfunction in pati-
ents with these pathologies.

Neuropeptides and masticatory muscles dys-
functions

Serotonin and prostaglandin E2 are involved in
the development of pain and hyperalgesia/allodynia
of masseter muscle in fibromyalgia patients, while
local myalgia (myofascial pain) appears to be modu-
lated by other mediators, as yet unknown. The injec-
tion of neuropeptides into the muscles and the resul-
ting modifications offered an important perspective
in the cascade of events, which lead to the persistent
muscular pain. The inclusion of male and female
subjects also allows analysis of gender differences.

Injection of glutamate in muscles is painful and,
acting through N-methyl-d-aspartate (NMDA) re-
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demonstrat ca este important in producerea durerii
musculare. Activarea proteinkinazei C (PKC) este,
de asemenea, necesard pentru acest efect in tesutul
muscular craniofacial [15]. Glutamatul excita si sen-
sibilizeaza fibrele aferente muschilor maseteri la so-
bolan prin activarea similara a receptorilor periferici.
Cu toate acestea, activitatea fibrei aferente rezultante
este mai mare la sobolanii femele decat la sobolani
masculi, un efect observat si la subiecti umani. Aceste
studii demonstreaza clar diferentele legate de gen in
activitatea muschilor masticatori, evocat de glutamat,
care depinde de hormonii sexuali feminini [15].

Svensson si colab. [16], au demonstrat efectele
puternice ale factorului de crestere a nervilor (NGF)
asupra sensibilizdrii musculare, inclusiv efectele sale
selective pe sexe. Aceste experimente indicd faptul
ca sensibilizarea indusa de NGF, a nociceptorilor din
maseter rezultd, in parte, din activarea receptorilor
tirozinkinazei. Spre deosebire de experimentele pre-
cedente, asupra durerii, sensibilitatea musculard nu
pare a fi mediatd printr-o activitate perifericd crescutd
a receptorilor NMDA.

Intr-un studiu care a examinat nivelele de seroto-
nind din muschiul maseter la un grup de pacienti cu
disfunctii ale muschilor masticatori, s-a constatat cd
serotonina este prezentd in muschiul maseter uman
in stare constantd si cd este asociata cu fenomenul de
durere si alodinie. Originea serotoninei pare a fi par-
tial provenitd din singe, dar rezultatele indica faptul
ca are loc si eliberarea periferica.

Desi majoritatea acestor experimente cu neu-
ropeptide au fost efectuate cu un singur agent, insd
mediul in vivo include interactiunea dintre mai multe
neuropeptide si amine, care pot actiona sinergic, pen-
tru a creste sensibilitatea si durerea in muschi [17].

Genul individului

Durerile de spate, cefaleea si durerea asociata dis-
functiei temporomandibulare sporesc semnificativ
odata cu dezvoltarea pubertari la fete. In plus, paci-
entele cu disfuntii temporomandibulare, in general
au simptome fizice si psihologice mai severe decét
barbatii, si acest lucru poate explica partial de ce ma-
joritatea studiilor raporteazd si cd majoritate (pand
la 80%) dintre pacientii care solicitd tratament sunt
femei. Existd, de asemenea, o preponderenta la femei
a semnelor si simptomelor disfunctiilor muschilor
masticatori (DMM). DMM si simptomele conexe par
sa se amelioreze pe parcursul sarcinii si acest lucru nu
este insotit si de ameliorarea starii de stres psihologic.
Acest lucru este cel mai probabil asociat cu modifi-
carile hormonale care apar in timpul sarcinii. DMM
la femei este cel mai intens in momentele cu cel mai
scdzut nivel de estrogen si poate fi, de asemenea, legat
de fazele de schimb rapid a nivelului de estrogen.

In conditii experimentale, femeile demonstreaza
constant un prag de durere scizut, adesea influentat
de stadiul ciclului menstrual si de hormonii exogeni,
cum ar fi contraceptivele orale. Atét terapia de sub-
stituire hormonala, cét si utilizarea de contraceptive
orale au fost asociate cu un risc crescut de disfunctii

ceptors and glutamate receptors (GluR1), has been
shown to be important in producing muscle pain.
Activation of protein kinase C (PKC) is also requi-
red for this effect in craniofacial muscle tissue [15].
Glutamate excites and sensitizes the fibers related to
the masseter muscles in the rat by similar activation
of peripheral receptors. However, the resulting fiber
activity is higher in female rats than in male rats, an
effect observed in human subjects as well. These stu-
dies clearly demonstrate gender differences in glu-
tamate-evoked masticatory muscle activity, which is
dependent on female sex hormones [15].

Svensson et al. [16], demonstrated the strong
effects of nerve growth factor (NGF) on muscle
sensitization, including its selective effects on sex.
These experiments indicate that NGF-induced sen-
sitization of nociceptors in the masseter results in
part from the activation of tyrosine kinase receptors.
Unlike previous experiments on pain, muscle sensi-
tivity does not appear to be mediated by increased
peripheral activity of the NMDA receptors.

In a study that examined the levels of seroto-
nin in the masseter muscle in a group of patients
with dysfunction of the masticatory muscles, it was
found that serotonin is present in the human masse-
ter muscle in a constant state and that it is associ-
ated with the phenomenon of pain and allodynia.
The origin of serotonin seems to be partly from the
blood, but the results indicate that peripheral release
also occurs.

Although most of these neuropeptide experi-
ments have been performed with a single agent,
however, the in vivo environment includes the in-
teraction between several neuropeptides and ami-
nes, which can act synergistically, to increase sensi-
tivity and pain in muscles [17].

Gender

Back pain, headache, and pain associated with
temporomandibular dysfunction increase signifi-
cantly with pubertal development in girls. In addi-
tion, patients with temporomandibular dysfunction
generally have more severe physical and psycholo-
gical symptoms than men, and this may partially
explain what most studies report and that the ma-
jority (up to 80%) of patients seeking treatment are
women. There is also a predominance in women of
the signs and symptoms of the masticatory muscles
dysfunction (MMD). MMD and related symptoms
appear to improve during pregnancy and this is not
accompanied by the improvement of psychological
stress. This is most likely associated with hormo-
nal changes that occur during pregnancy. MMD in
women is most intense at times with the lowest es-
trogen level and may also be related to the rapidly
changing phases of estrogen level.

Under experimental conditions, women consis-
tently show a low pain threshold, often influenced
by the menstrual cycle stage and exogenous hor-
mones, such as oral contraceptives. Both hormone
replacement therapy and the use of oral contracep-



temporomandibulare, desi alte rapoarte nu au reusit
sd confirme aceastd asociere [18]. Pragurile de durere
la presiune ale muschilor la pacientii cu disfunctii ale
muschilor masticatori de sex feminin au crescut cu
16% pana la 42% in timpul fazelor menstruale foli-
culara si luteald, dar au rimas redus in faza perimen-
struald. Scorul durerii nu corespunde cu pragurile de
durere la presiune si nu a putut prezice fazele ciclului,
astfel incat relatia exacta dintre durere si ciclul men-
strual este inca neclara.

Existd dovezi cd estrogenul si NGF pot interacti-
ona in reglarea proceselor nociceptive. Cand NGF a
fost administrat sistemic la subiectii umani sanatosi,
durerea musculara, in special in regiunea craniofacia-
14, a fost observat ci fiind mai accentuatd la femei de-
cat la barbati. Au fost demonstrate interactiunile din-
tre NGF si estrogen, insd mecanismele implicate in
disfunctiile muschilor masticatori sunt inca neclare.

Studii experimentale recente au ardtat ca stero-
izii ovarieni sunt capabili sa regleze neuropeptidele,
in special neuropeptidele Y si galanina, in ganglionii
trigeminali [19]. Aceste neuropeptide sunt implicate
in caile algice si in reactia neuronald la traumatism
si pot explica partial diferentele de sex in diferite du-
reri craniofaciale, inclusiv in disfunctii ale muschilor
masticatori.

Intr-un studiu care examineazi evolutia spre
cronicizare la pacientii cu disfunctie temporoman-
dibulard acutd, au fost observate diferente semnifi-
cative intre sexe. In general, la to{i pacientii care au
progresat spre cronicizare a fost identificat mai mult
stres psihosocial, insd femeile cu cel putin o afectiu-
ne musculara erau mai susceptibile sd prezinte dureri
persistente.

Traumatismul

Traumatismul in regiunea craniofaciald poate con-
duce la aparitia disfunctiilor muschilor masticatori
[20], mecanismele exacte sunt incd neclare, insa pot
include leziunile musculare directe/invazive, leziunile
de stretching a muschilor sau imobilizare pe termen
lung (de ex. fractura de maxilar). Lezarea indirectd a
tesutului cerebral poate duce, de asemenea, la dureri
persistente ale capului si fetei, desi nu existd o corela-
tie intre gradul de afectare si incidenta sau severita-
tea durerii. Fortele de forfecare aplicate creierului pot
duce la afectari grave. Dupd un traumatism cranian,
chiar si relativ usor, pot apérea leziuni axonale pro-
gresive si extinse (leziune axonald difuzd). Prezenta
traumatismului in anamneza a fost identificata la un
numdr semnificativ de pacienti cu disfunctie tempo-
romandibulard. S-a constatat, de asemenea, ca inter-
ventiile chirurgicale stomatologice cresc prevalenta si
simptomatologia disfunctiei temporomandibulare.

Nu este incd clar dacd pacientii cu disfunctie tem-
poromandibulara post-traumaticd, sunt mai simpto-
matici sau mai rezistenti la tratament. Exista indicii ca
interventia timpurie cu o abordare conservativa (de
exemplu, terapie fizicd, antidepresive triciclice, antiin-
flamatoare nesteroidiene) imbunatiteste semnificativ
prognosticul cazurilor post-traumatice. Whiplash-ul

tives have been associated with an increased risk of
temporomandibular dysfunction, although other
reports have failed to confirm this association [18].
Muscle pain pressure thresholds in female patients
with dysfunction of masticatory muscles increased
by 16% to 42% during follicular and luteal menstrual
phases, but remained low in the perimenstrual pha-
se. The pain score did not correspond to the pressure
pain thresholds and could not predict the phases of
the cycle, so the exact relationship between pain and
the menstrual cycle is still unclear.

There is evidence that estrogen and NGF can
interact in regulating nociceptive processes. When
NGF was systemically administered to healthy hu-
man subjects, muscle pain, especially in the cranio-
facial region, was observed to be more pronounced
in women than in men. The interactions between
NGF and estrogen have been demonstrated, but the
mechanisms involved in the dysfunction of the mas-
ticatory muscles are still unclear.

Recent experimental studies have shown that
ovarian steroids are capable of regulating neuro-
peptides, particularly Y neuropeptide and galanin,
in trigeminal ganglia [19]. These neuropeptides are
involved in pain pathways and neuronal reaction to
trauma and may partially explain sex differences in
different craniofacial pains, including the masticato-
ry muscles dysfunction.

In a study examining the evolution towards chro-
nicization in patients with acute temporomandibu-
lar dysfunction, significant gender differences were
observed. In general, more psychosocial stress was
identified in all patients who progressed to chronici-
zation, but women with at least one muscular condi-
tion were more likely to have persistent pain.

Trauma

Trauma to the craniofacial region may lead to the
appearance of dysfunction of the masticatory mus-
cles [20], the exact mechanisms are still unclear, but
may include direct/invasive muscle injury, muscle
stretching injury or long-term immobilization (eg,
jaw fracture). Indirect injury to brain tissue can also
lead to persistent head and face pain, although there
is no correlation between the degree of impairment
and the incidence or severity of the pain. The shear
forces applied to the brain can lead to serious da-
mage. After a traumatic injury, even relatively mild,
progressive and extended axonal lesions (diffuse
axonal injury) may occur. The presence of trauma
in the anamnesis has been identified in a significant
number of patients with temporomandibular dys-
function. It has also been found that dental surgery
increases the prevalence and symptomatology of
temporomandibular dysfunction.

It is not yet clear whether patients with post-tra-
umatic temporomandibular dysfunction are more
symptomatic or resistant to treatment. There are in-
dications that early intervention with a conservative
approach (eg, physical therapy, tricyclic antidepre-
ssants, nonsteroidal anti-inflammatory drugs) sig-
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a fost implicat in etiologia disfunctiilor temporoman-
dibulare, dar modul in care acesta ar conduce la dis-
functii ale muschilor masticatori nu este inca clar
[21]. Mai mult ca atat, s-a sugerat ca whiplash-ul poa-
te duce la dureri corporale extinse si ca disfunctiile
temporomandibulare pot fi doar o singurd expresie,
mai degrabd decét una specificd, ca rezultat al whi-
plash-ului [22].

Desi afectarea functionald a aparatului masticator
este prezentd la pacientii cu antecedente de whipla-
sh, monitorizarea pe termen lung [23] a pacientilor
cu whiplash nu indicd un risc crescut de disfunctii
a muschilor masticatori (DMM) persistente. DMM
si durerile cervicale sunt deseori comorbide, dar pot
exista, de asemenea, surse de confuzie, deoarece una
dintre caracteristicile DMM este durerea musculara
cervicald. Mai mult ca atat, pacientii cu dureri de cap
si dureri faciale raporteaza frecvent dureri cervicale
concomitente i viceversa, probabil datoritd conver-
gentei cailor aferente trigeminale i cervicale spre ne-
uronii de ordinul doi din complexul trigeminocervi-
cal al trunchiului cerebral. Aceastd bidirectionalitate
a sesizdrii durerii a fost demonstratd si experimental.
In concluzie, nu exista date clinice substantiale sufi-
ciente pentru a susfine un rol cauzal pentru whiplash
in disfunctia temporomandibulard sau a muschilor
masticatori.

Factorii psihosociali

Durerea persistentd, indiferent de sursd, este aso-
ciata cu tulburdri psihologice si tulburiri psihosociale
la multi pacienti. Aceste nivele de suferintd pot avea
un impact semnificativ asupra compliantei pacientu-
lui si a rezultatelor tratamentului.

Nivelele de tulburare psihologica si psihosociala
prevad deseori solicitarea si feedback-ul la tratament
la pacientii cu disfunctii ale muschilor masticatori
[24]. Pacientii cu durere persistenta care solicita tra-
tament au, de obicei, nivele mai ridicate de durere si
stres si un prognostic mai slab. De asemenea, abili-
tagile cognitive de a face fata (coping) la accidentare
si durere sunt considerate importante. Recent, stre-
sul, afectivitatea negativd, simptomele psihosociale
globale si abilitdtile de a face fata activ si pasiv fatd
de durere au fost asociate in mod semnificativ cu ca-
zurile de disfunctii temporomandibulara [25]. Doud
aspecte ale abilitatii de a face fatd (coping) apar ca fi-
ind relevante terapeutic in disfunctia temporomandi-
bulard: controlul sau ajustarea ca raspuns la durere si
antrenarea de strategii de coping inadaptativ. cum ar
fi catastrofizarea la incercarea de a controla durerea
[24]. Un raspuns pozitiv la tratamentul disfunctiei
temporomandibulare a fost corelat cu abilitaile cres-
cute de coping.

Starea psihologicd si functionarea psihosociala a
pacientului au fost, de asemenea, implicate in deter-
minarea initierii disfunctiilor muschilor masticatori
[24]. Pacientii cu disfunctii temporomandibulare vor
manifesta nivele semnificativ mai mari de simptome
psihosociale, suferinta afectivd, constientizare soma-
tica i catastrofare a durerii [25]. Pacientii cu disfunc-

nificantly improves the prognosis of post-traumatic
cases. Whiplash has been involved in the etiology of
temporomandibular dysfunctions, but how this wo-
uld lead to the dysfunction of the masticatory mus-
cles is not yet clear [21]. Furthermore, it has been
suggested that whiplash can lead to extensive pain
and that temporomandibular dysfunction may be
just one expression, rather than a specific one, as a
result of whiplash [22].

Although functional impairment of the mastica-
tory apparatus is present in patients with a history
of whiplash, long-term monitoring [23] of patients
with whiplash does not indicate an increased risk of
persistent masticatory muscle dysfunction (MMD).
MMD and cervical pain are often comorbid, but the-
re may also be sources of confusion as one of the
features of MMD is cervical muscle pain. Moreover,
patients with headache and facial pain frequently
report concomitant cervical pain and vice versa,
probably due to the convergence of the trigeminal
and cervical pathways to second-degree neurons
in the trigeminocervical complex of the brainstem.
This bidirectionality of pain detection has been
demonstrated experimentally. In conclusion, there
is insufficient clinical data to support a causal role
for whiplash in temporomandibular dysfunction or
masticatory muscles.

Psychosocial factors

Persistent pain, regardless of source, is associa-
ted with psychological disorders and psychosocial
disorders in many patients. These levels of suffering
can have a significant impact on patient compliance
and treatment outcomes.

Levels of psychological and psychosocial disor-
der often provide for treatment need and feedback
in patients with masticatory muscle dysfunction
[24]. Patients with persistent pain who require treat-
ment usually have higher levels of pain and stress
and a poorer prognosis. Also, coping skills in injury
and pain are considered important. Recently, stress,
negative affectivity, global psychosocial symptoms,
and ability to cope actively and passively with pain
have been significantly associated with cases of tem-
poromandibular dysfunction [25]. Two aspects of
coping appear to be therapeutically relevant in tem-
poromandibular dysfunction: controlling or adjus-
ting in response to pain and engaging in maladap-
tive coping strategies. such as catastrophizing when
trying to control pain [24]. A positive response to
the treatment of temporomandibular dysfunction
was correlated with increased coping skills.

The patient’s psychological state and psychosoci-
al functioning were also implicated in determining
the onset of dysfunction of the masticatory muscles
[24]. Patients with temporomandibular dysfunction
will manifest significantly higher levels of psychoso-
cial symptoms, affective distress, somatic awareness
and catastrophizing pain [25]. Patients with dys-
function of the masticatory muscles are frequently
identified with other stress-related disorders, such



tii ale muschilor masticatori sunt frecvent identificati
cu alte tulburdri legate de stres, cum ar fi durerea de
cap de tip migrenos, dureri de spate, deranjament sto-
macal si ulcere gastrointestinale. Pacientii cu disfunctii
miogene sufera in mod constant de nivele mai mari de
stresare decat cei cu disfunctie temporomandibulard
artrogena [26]. Depresia si lipsa somnului s-au dove-
dit a fi semnificativ mai exprimate la pacientii cu dis-
functii temporomandibulare [27]. Depresia si durerea
cronica extinsa sunt factori de risc semnificativi pen-
tru debutul disfunctiilor muschilor masticatori [28].

Studiile sugereaza ci tulburarile legate de stres pot
sta la baza sau pot contribui la dezvoltarea croniciza-
rii disfunctiilor temporomandibulare i, prin urmare,
pot fi considerate ca perpetuante, mai degrabd decét
factori declansatori. Disreglarea in termeni de supri-
mare a feedback-ului negativ imbunétatit a axei hipo-
talamice-pituitare-suprarenale existd in cazul algiilor
faciale miogene cronice. Aceste rezultate sugereazi o
etiologie mai centrald, cu disreglarea in sistemele de
modulare a stresului si durerii [10]. Intr-adevir, pa-
cientii cu disfunctii temporomandibulare cu masuri
de auto-eficienta crescutd au suferit nivele mai mici
de durere, dizabilitate sau tulburdri psihologice si au
raportat utilizarea mai mare a unei strategii active de
adaptare la durerii. Aceste dovezi stau la baza inter-
ventiilor bio-comportamentale.

Ocluzie

Relatia dintre ocluzie si disfunctii ale muschi-
lor masticatori se bazeaza pe teoria ciclului vicios, in
care se presupune ca o interferentd ocluzald induce
hiperactivitate si spasm a muschilor afectati, ceea ce
la r4ndul sdu duce la ischemie secundard compresiei
vaselor de singe. Conform acestei teorii, contractii-
le ischemice sunt dureroase si activeaza nociceptorii
musculari, completind astfel ciclul vicios. In timp ce
amploarea ,,interferentei“ ocluzale poate fi de scurta
durata, aceasta se presupune cd afecteaza feedback-ul
propriu-receptiv si declanseazd bruxismul si spasmul
muschilor masticatori.

Unele caracteristici de malocluzie au fost asociate
cu semne sau simptome ale disfunctiei temporoman-
dibulare: ocluzie unilaterald deschisd, overjet negativ,
ocluzie unilaterala in foarfece la barbati si ocluzia cap-
la-cap la femei. Pacienti cu ocluzie adénca, in special
cei cu incisivii maxilari retroinclinati, raporteazd mai
frecvent rigiditate in mandibula si dereglari mus-
culare, iar acest lucru poate reprezenta un factor de
risc pentru disfunctia temporomandibulara. Cu toate
acestea, acest lucru este temperat de faptul cd scoru-
rile de somatizare au fost semnificativ mai mari in
grupul cu ocluzie addncd comparativ cu martorii [29].

Studii recente au reexaminat efectele interferen-
telor acute ocluzale artificiale asupra unor parametri
precum durerea faciald, capacitatea de masticare si
oboseala mandibulard. Malocluziile acute vor provo-
ca disconfort extrem; cu toate acestea, rezultatele par
sd indice ca pacientii cu disfunctii muschilor mastica-
tori au mai putine capacititi de adaptare atat la inter-
ventiile active, cét si la cele de control.

as migraine headache, back pain, stomach upset and
gastrointestinal ulcers. Patients with myogenous
dysfunction consistently suffer from higher levels of
stress than those with arthrogenous temporomandi-
bular dysfunction [26]. Depression and lack of sleep
have been shown to be significantly more expressed
in patients with temporomandibular dysfunction
[27]. Depression and widespread chronic pain are
significant risk factors for the onset of masticatory
muscle dysfunction [28].

Studies suggest that stress disorders may un-
derlie or contribute to the development of chronic
temporomandibular dysfunction and may therefore
be considered as perpetuating rather than triggering
factors. The dysregulation in terms of suppressing
the improved negative feedback of the hypothala-
mic-pituitary-adrenal axis exists in the case of chro-
nic myogenous facial pain. These results suggest a
more central etiology, with dysregulation in stress
and pain modulation systems [10]. Indeed, patients
with temporomandibular dysfunction with incre-
ased self-efficacy measures suffered lower levels
of pain, disability or psychological disorders and
reported greater use of an active pain adaptation
strategy. This evidence is the basis of bio-behavioral
interventions.

Occlusion

The relationship between occlusion and dys-
function of the masticatory muscles is based on the
vicious cycle theory, where an occlusal interference
is assumed to induce hyperactivity and spasm of the
affected muscles, which in turn leads to ischemia
secondary to blood vessel compression. According
to this theory, ischemic contractions are painful and
activate muscle nociceptors, thus completing the
vicious cycle. While the extent of occlusal ,,interfe-
rence” may be short-lived, it is thought to affect self-
receptive feedback and trigger bruxism and spasm of
masticatory muscles.

Some features of malocclusion have been asso-
ciated with signs or symptoms of temporomandibu-
lar dysfunction: open unilateral occlusion, negative
overjet, unilateral crossbite in men and head-to-head
occlusion in women. Patients with deep occlusion,
especially those with backward inclined maxillary
incisors, report more frequent stiffness in the jaw
and muscular disorders, and this may be a risk factor
for temporomandibular dysfunction. However, this
is tempered by the fact that somatization scores were
significantly higher in the deep bite group compared
to the controls [29].

Recent studies have reviewed the effects of acute
artificial occlusal interference on parameters such
as facial pain, chewing ability and mandibular fa-
tigue. Acute malocclusions will cause extreme dis-
comfort; however, the results seem to indicate that
patients with masticatory muscle dysfunction have
less ability to adapt to both active and control inter-
ventions.

\ y \ Stomatologie terapeutica
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Alte forme de disfunctii temporomandibulare

Teoretic, trauma sau stimularea nociva a tesutu-
rilor articulatiei temporomandibulare (ATM) pot
produce o excitatie sustinutd a muschilor masticatori,
care poate servi pentru a proteja sistemul masticator
de stimuli si migcari potential daunétoare. Clinic, co-
morbiditatea frecventa a artralgiei si mialgiei a dus la
ipoteze care asociazd etiologiile acestora, dar acestea
nu au fost dovedite. O astfel de comorbiditate poate
reflecta tipare de sensibilizare si referire, mediate de
caile aferente primare in articulatia temporomandi-
bulard §i muschii masticatori, cosinapsand pe neuro-
nii cornului dorsal (convergentd).

Mai mult decit atét, injectarea experimentala de
substante chimice algice in articulatia temporoman-
dibulard de sobolan a dus la o crestere reflexa susti-
nuta a activititii EMG a muschilor care deschid cavi-
tatea bucala. Efectele excitatorii au fost, de asemenea,
observate in muschii care inchid cavitatea bucald, dar
acestia au fost in general mai slabi. Efectele slabe ale
muschilor care inchid cavitatea bucald si efectele mai
puternice ale muschilor antagonisti sugereaza asoci-
atii mai in concordantd cu reflexele de tip retractor
de protectie. In baza datelor disponibile in prezent,
se pare cd durerea originara din articulatia tempo-
romandibulara contribuie minim la dezvoltarea dis-
functiei muschilor masticatori.

Bruxism

Actualmente, se studiazd extins rolul bruxismului
in fiziopatologia disfunctiei muschilor masticatori.
Etiologia bruxismului nocturn este probabil legata de
modificdri ale sistemului nervos central/vegetative,
care pot fi modulate prin stress. Etiologia bruxismului
diurn este neclard si poate implica factorul de stres la
persoanele predispuse.

Bruxismul poate provoca hipertrofie musculara
si leziuni severe ale dentitiei. Fortele parafunctionale
aplicate in timpul bruxismului au fost, de asemenea,
sugerate ca fiind o cauza de esec a implantelor den-
tare, lezarea tesuturilor parodontale si fracture den-
tare. Ipotetic, supraincarcarea repetitiva a articulatiei
temporomandibulare si a muschilor masticatori prin
misciri de bruxare poate provoca leziuni tisulare,
conducand la disfunctie temporomandibulara. Este
posibil, de asemenea, cd supraincircarea musculara
poate inifia sau reactiva punctele trigger la indivizii
sensibili.

Bruxismul excesiv, cu relaxare insuficienta, la fel
ca si in cazul inclestarii mandibulare, se considera
ci conduce la ischemie musculari si durere. In acest
context, cea mai raspandita viziune este aceea ca in-
clestarea repetatd a dintilor, scrasnirea sau postura
anormald a mandibulei induc disfunctia muschilor
masticatori. Cu toate acestea, aceste obiceiuri sunt ex-
trem de des intilnite si statistic nu s-a dovedit ca ar
produce disfunctia muschilor masticatori.

Studiile populationale sugereazd ca scrasnitul din
dinti poate provoca mialgii. Datele disponibile nu
sustin conceptul traditional de disfunctie a muschilor
masticatori ca fiind provocata sau mentinutd de hi-

Other forms of temporomandibular dysfunc-
tion

Theoretically, trauma or noxius stimulation of
temporomandibular joint (ATM) tissues may pro-
duce sustained excitation of the masticatory mus-
cles, which may serve to protect the masticatory
system from potentially harmful stimuli and mo-
vements. Clinically, the frequent comorbidity of
arthralgia and myalgia has led to hypotheses that
associate their etiologies, but these have not been
proven. Such comorbidity may reflect patterns of
sensitization and referral, mediated by the primary
afferent pathways in the temporomandibular joint
and masticatory muscles, cosinapsing on the dorsal
horn neurons (convergence).

Moreover, the experimental injection of pain
chemicals into the rat temporomandibular joint led
to a sustained reflex increase in the EMG activity
of the muscles that open the oral cavity. Excitatory
effects were also observed in the muscles that close
the oral cavity, but they were generally weaker. The
weak effects of the muscles that close the oral cavity
and the stronger effects of the antagonistic muscles
suggest associations more consistent with the pro-
tective retraction reflexes. Based on currently availa-
ble data, it appears that the pain originating from the
temporomandibular joint contributes minimally to
the development of dysfunction of the masticatory
muscles.

Bruxism

Currently, the role of bruxism in the pathophy-
siology of masticatory muscle dysfunction is being
studied extensively. The etiology of nocturnal bru-
xism is probably related to changes in the central/
autonomic nervous system, which can be modulated
by stress. The aetiology of awake bruxism is uncle-
ar and may involve the stress factor in predisposed
persons.

Bruxism can cause muscle hypertrophy and se-
vere dentition damage. Parafunctional forces applied
during bruxism have also been suggested as a cause
of dental implant failure, periodontal tissue dama-
ge and dental fractures. Hypothetically, repetitive
overload of the temporomandibular joint and mas-
ticatory muscles through bruxing may cause tissue
injury, leading to temporomandibular dysfunction.
It is also possible that muscle overload may initiate
or reactivate trigger points in sensitive individuals.

Excessive bruxism, with insufficient relaxation,
as in the case of mandibular clenching, is considered
to lead to muscle ischemia and pain. In this context,
the most widespread view is that repeated clenching
of the teeth, grinding or abnormal posture of the
jaw induce dysfunction of the masticatory muscles.
However, these habits are extremely common and
statistically it has not been proven that it would cau-
se dysfunction of the masticatory muscles.

Population studies suggest that grinding teeth
can cause myalgia. The available data do not support
the traditional concept of masticatory muscle dys-



peractivitatea muscular. Exista, de asemenea, pufine
dovezi care sa sustind rolul bruxismului nocturn in
etiologia disfunctiei muschilor masticatori, dar rolul
obiceiurilor de scrasnire si inclestare, in special in
timpul zilei, incd nu sunt clare. Pe baza datelor, teo-
ria ciclului vicios este nejustificabild, iar un model al-
ternativ, modelul de adaptare la durere, a fost propus
pentru a explica modificdrile motorii la pacientii cu
dureri si disfunctii musculare.

Modelul de adaptare la durere (pain adaptation
model)

Modelul de adaptare la durere (pain adaptati-
on model) se bazeaza pe dovezile privind patologiile
persistente de durere musculo-scheleticd (inclusiv
disfunctiile muschilor masticatori — DMM) si pro-
pune ca modificarile observate in functia motorie
sunt secundare durerii persistente si sunt mediate la
nivelul coloanei vertebrale. Modificirile ale functiei
muschilor masticatori, secundare durerii musculare
experimentale, sus{in acest model si confirma acuzele
clinice de disfunctie la pacientii cu DMM. Injectarea
de solutie salind hipertonicd in muschii maxilarului
induce durere cu o reducere semnificativa a miscari-
lor mandibulei si in activitatea EMG in faza agonist,
insotitd de o crestere redusa a activitatii muschilor
antagonisti. Modelul de adaptare la durere sugereazi
ca durerea va induce inhibarea neuronilor motori a
in timpul miscarii de inchidere realizatd de mandi-
bula si ii va facilita in timpul activitdtii antagoniste
(deschidere). Acest model se potriveste cu exactitate
dovezilor disponibile in prezent. Mai recent, a fost su-
gerat un model mai extins, denumit Modelul Integrat
de Adaptare la Durere (Integrated Pain Adaptation
Model), care include modelul de adaptare la durere
ca subset. Acest nou model se bazeaza pe premisa ci
durerea actioneaza ca o emotie homeostatica, care ne-
cesita un raspuns comportamental. Aceasta implica o
antrenare optimizatd a unitatilor motorii, care repre-
zintd raspunsul integrat al individului la componen-
tele senzoriale-discriminatorii, motivational-afective
si cognitiv-evaluative ale durerii. Aceastd strategie de
antrenare isi propune sa reducé la minim durerea si sa
mentind homeostazia [31].

Daci disfunctia musculard nu este cauza durerii,
ci mai degrabd face parte din spectrul unui raspuns de
»adaptare la durere®, atunci unele parafunctii, inclu-
siv unele dintre obiceiurile de bruxare, nu mai pot fi
considerate mecanisme etiologice primare in disfunc-
tia muschilor masticatori. Cu toate acestea, asocierea
exactd intre bruxism si disfunctia muschilor mastica-
tori raimane a fi neelucidata [30].

Punctele trigger si sistemul nervos simpatic

Durerea miofasciald, indiferent daca este in zona
fetei, a capului sau a altor parti ale corpului, este ade-
sea influentata de prezenta unor puncte trigger du-
reroase [31]. Presiunea pe un punct trigger va activa
o durere intensd si va induce referirea catre situsuri
caracteristice. Punctul trigger (PTr) reprezintd o zona
de tesut muscular dur, care poate fi nodular sau cu
aspect de banda intinsa. Datele sugereazd ci PTr se

function as being caused or maintained by muscle
hyperactivity. There is also little evidence to support
the role of sleep bruxism in the etiology of masti-
catory muscle dysfunction, but the role of grinding
and clenching habits, especially during the day, is
still unclear. Based on the data, the vicious cycle
theory is unjustifiable, and an alternative model, the
pain adaptation model, has been proposed to expla-
in motor changes in patients with pain and muscular
dysfunction.

Pain adaptation model

The pain adaptation model is based on eviden-
ce of persistent musculoskeletal pain conditions
(including dysfunction of the masticatory muscles
- MMD) and proposes that the changes observed
in motor function are secondary to persistent pain
and are mediated by the spine. The changes in the
function of the masticatory muscles, secondary to
the experimental muscle pain, support this model
and confirm the clinical claims of dysfunction in the
patients with MMD. Injection of hypertonic saline
into the jaw muscles induces pain with a significant
reduction in jaw movements and EMG activity in
the agonist phase, accompanied by a reduced incre-
ase in antagonist muscle activity. The pain adaptati-
on model suggests that pain will induce inhibition
of a motor neurons during the closing movement
of the mandible and facilitate it during antagonistic
(opening) activity. This model exactly matches the
evidence currently available. More recently, a larger
model, called the Integrated Pain Adaptation Model,
has been suggested, which includes the pain adapta-
tion model as a subset. This new model is based on
the premise that pain acts as a homeostatic emotion,
which requires a behavioral response. This implies
an optimized training of the motor units, which re-
presents the integrated response of the individual to
the sensory-discriminatory, motivational-affective
and cognitive-evaluative components of pain. This
training strategy aims to minimize pain and mainta-
in homeostasis [31].

If muscular dysfunction is not the cause of pain,
but rather is part of the spectrum of a ,,pain adapta-
tion“ response, then some parafunctions, including
some of the bruxing habits, can no longer be consi-
dered as primary etiological mechanisms in masti-
catory muscle dysfunction. However, the exact asso-
ciation between bruxism and the dysfunction of the
masticatory muscles remains to be elucidated [30].

Trigger points and the sympathetic nervous
system

Myofascial pain, whether it is in the area of the
face, head or other parts of the body, is often in-
fluenced by the presence of painful trigger points
[31]. Pressure on a trigger point will trigger intense
pain and induce referral to characteristic sites. The
trigger point (TrP) is a zone of hardened muscle tis-
sue, which may be nodular or with a taut band ap-
pearance. The data suggest that TrP is found in the
area of uncontrolled electrophysiological activity at
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gisesc in zona activitatii electrofiziologice necon-
trolate la jonctiunea neuromusculara in portiunea
marginald motorie. Aceasta conduce la o contractie
localizata, care impreuna cu portiunile motorii active
adiacente contribuie la formarea benzii intinse sau a
nodulului [31]. Contractia continud in zona PTr duce
la hipoxie localizatd (hipoperfuzie), pH scazut si acu-
mularea de mediatori proinflamatorii. pH-ul redus
creste activitatea receptorilor periferici, sensibilizand
in continuare nociceptorii musculari. Cu toate aces-
tea, contractia localizatd in PTr nu este asociata cu
hiperactivitatea musculara generalizata, deci acest fe-
nomen nu trebuie confundat cu teoria hiperactivitaii
musculare. Aparitia PTr-urilor active este considerata
a filegata de traume musculare, in special prelungirea
excentricd a muschilor in timpul contractiei. Cu toate
acestea, experimentele orientate spre inducerea unei
astfel de leziuni au fost in mare parte neconcludente.

S-a sugerat ca hipoperfuzia musculard poate fi
factorul primar in initierea durerii musculare, posibil
datorita modificérilor controlului simpatic. Mai mult
decit atat, portiunile marginale motorii, necontrolate,
dezvoltd sensibilitatea la activitatea sistemului nervos
simpatic. In mod similar, nociceptorii sensibilizati pot
fi activafi prin activitate simpatica. Astfel, sistemul
nervos simpatic este capabil sd initieze in mod inde-
pendent toate caracteristicile disfunctiilor muschilor
masticatori. Cu toate acestea, existd in prezent date
insuficiente pentru a sus{ine sau respinge in totalitate
aceastd ipoteza.

Stilul de viata

Consumul de tutun a fost asociat cu variabile de-
mografice nefavorabile si o mai prevalent prezenta a
durerii la subiectii cu disfunctii temporomandibula-
re, dar aceste efecte au fost mai pufin pronuntate in
cazul durerii miofasciale [32]. Fumatul si intensitatea
acestuia au fost corelate pozitiv cu intensitatea durerii
la pacientii cu disfunctii temporomandibulare, fara
diferente intre algiile artrogene si miogene [33]. Con-
sumul de tutun a fost semnificativ mai mare la paci-
enfii cu mialgii in comparatie cu cei cu alte forme de
disfunctii temporomandibulare sau cei din loturile de
control. Mentinerea unui program nutritional organi-
zat a fost identificat semnificativ mai putin frecvent in
cazurile de disfunctii ale muschilor masticatori [18].
Studierea factorilor de risc legati de stilul de viata este
de perspectiva, permitdnd abordari initiale conserva-
toare in managementul primar al pacientilor cu dis-
functie a muschilor masticatori.

Genetica

La om nu s-a gésit nici o dovadd privind ereditatea
pentru nici o forma de disfunctie temporomandibu-
lard. Intr-un studiu asupra gemenilor monozigotici si
dizigotici, nu a fost gasitd nicio concordanti cu sem-
nele si simptomele de disfunctie temporomandibula-
rd. Un studiu asupra pacientilor femei cu disfunctia
muschilor masticatori si a rudelor lor de gradul I nu
a evidentiat, de asemenea, ca ar exista vreo agregare
familiald. Cu toate acestea, s-au identificat influente
genetice asupra dezvoltdrii disfunctiei temporoman-

the neuromuscular junction in the marginal motor
portion. This leads to a localized contraction, whi-
ch together with the adjacent active motor portions
contributes to the formation of the taut band or the
nodule [31]. Continuous contraction in the TrP area
leads to localized hypoxia (hypoperfusion), low pH
and accumulation of pro-inflammatory mediators.
The low pH increases the activity of peripheral re-
ceptors, further sensitizing the muscle nociceptors.
However, localized contraction in TrP is not associ-
ated with generalized muscle hyperactivity, so this
phenomenon should not be confused with muscle
hyperactivity theory. The occurrence of active TrP is
considered to be linked to muscle trauma, especially
the eccentric extension of the muscles during con-
traction. However, experiments aimed at inducing
such a lesion were largely inconclusive.

It has been suggested that muscle hypoperfu-
sion may be the primary factor in the initiation of
muscle pain, possibly due to changes in sympathetic
control. Moreover, the uncontrolled, marginal mo-
tor portions develop sensitivity to the activity of the
sympathetic nervous system. Similarly, sensitized
nociceptors can be activated by sympathetic acti-
vity. Thus, the sympathetic nervous system is able to
initiate independently all the characteristics of the
dysfunction of the masticatory muscles. However,
there is currently insufficient data to fully support
or reject this hypothesis.

Lifestyle

Tobacco consumption was associated with unfa-
vorable demographic variables and a more prevalent
presence of pain in subjects with temporomandibu-
lar dysfunction, but these effects were less pronoun-
ced in the case of myofascial pain [32]. Smoking
and its intensity were positively correlated with pain
intensity in patients with temporomandibular dys-
function, without differences between arthrogenous
and myogenous pain [33]. Tobacco use was signifi-
cantly higher in patients with myalgia compared to
those with other forms of temporomandibular dys-
function or those in the control groups. The mai-
ntenance of an organized nutritional program was
identified significantly less frequently in cases of the
masticatory muscles dysfunction [18]. The study of
the risk factors related to the lifestyle is of perspec-
tive, allowing initial conservative approaches in the
primary management of patients with dysfunction
of the masticatory muscles.

Genetics

In humans no evidence of heredity was found for
any form of temporomandibular dysfunction. In a
study of monozygotic and disigotic twins, no cor-
relation was found with the signs and symptoms of
temporomandibular dysfunction. A study of female
patients with dysfunction of masticatory muscles
and their first-degree relatives also did not reve-
al that there was any family aggregation. However,
genetic influences on the development of temporo-
mandibular dysfunction have been identified [34]. A



dibulare [34]. S-a evidentiat o asociere semnificativa
intre polimorfismele genei transportoare de seroto-
nina si disfunctia temporomandibulara in populatia
de origine japoneza [34]. A fost raportatd si o relatie
intre fenotipul clinic al disfunctiei temporomandibu-
lare (artrogena vs miogend) si polimorfismul COMT.
S-au identificat 3 variante genetice (haplotipuri) ale
genei care codifici COMT, care au fost desemnate
ca: sensibilitate la durere joasd (LPS), sensibilitate la
durere medie (APS) si sensibilitate la durere inaltd
(HPS). Aceste haplotipuri cuprind 96% din popula-
tia umand si cinci combinatii ale acestor haplotipuri
s-au dovedit a fi puternic asociate cu sensibilitatea la
durere experimentald. Prezenta chiar si a unui singur
haplotip LPS a diminuat riscul de a dezvolta DMM de
pand la 2,3 ori. Haplotipul LPS produce nivele mult
mai mari de activitate enzimatica COMT in compara-
tie cu haplotipurile APS sau HPS. Inhibarea COMT la
sobolan determind o crestere marcatd a sensibilitatii
la durere. Astfel, activitatea COMT influenteaza sub-
stantial sensibilitatea la durere, iar cele trei haploti-
puri majore determind activitatea COMT la om, care
se coreleaza invers cu sensibilitatea la durere si riscul
de a dezvolta disfunctia muschilor masticatori. Intr-
un studiu care a examinat haplotipurile receptorilor
B-adrenergici, dezechilibrele pozitive sau negative
ale functiei receptorilor au crescut vulnerabilitatea la
conditii de algie persistentd, cum ar fi in cazul dis-
functiilor temporomandibulare. Acelasi grup a ara-
tat mai tarziu primele dovezi directe cd activitatea
COMT redusa duce la cresterea sensibilitaii la durere
prin mecanismul f-adrenergic [14]. Variatia geneticd
in COMT pare sa fie specificd nu pentru disfunctia
muschilor masticatori, ci mai degrabé pentru sensibi-
litatea la durere si dezvoltarea de durere persistentd, la
general, si actioneaza prin sistemul opioid. Recent au
fost identificafi mai mulfi noi factori de risc genetici
pentru disfunctia temporomandibulara, incluzand
receptorii glucocorticoizi (NR3Cl1), proteinkinaza
(CAMK4), receptorii muscarinici (CHRM2), coregla-
torii de transcriptie (IFRD1) si agentii de fosforilare a
proteinelor G (GRKS5) [38]. Genele reprezinta poten-
tial markeri importanti ai riscului pentru disfunctia
temporomandibulard si pentru identificarea potenti-
alelor finte pentru interventie terapeuticd. De exem-
plu, afectiunile algice rezultate din activitatea scizutd
a COMT si/sau nivelele ridicate de catecolamina pot
fi tratate cu agenti farmacologici care blocheazd ambii
receptorii 32- si B3-adrenergici. Disreglarea adrener-
gicd a fost observati la pacientii cu disfunctie tempo-
romandibulara sau fibromialgie [13], iar tratamentul
in faza acuta cu propranolol in doze mici a dus la im-
bunititirea pe termen scurt. Cu toate acestea, eficaci-
tatea clinica a propranololului depinde de haplotipul
COMT [35]. Aceste studii conduc la stabilirea farma-
cogenomiei in managementul disfunctiei muschilor
masticatori.

Tulburarile de somn

Asocieri intre durere si tulburérile de somn au fost
documentate in mai multe esantioane de pacienti cu

significant association between serotonin transpor-
ter gene polymorphisms and temporomandibular
dysfunction in a population of Japanese origin has
been shown [34]. A relationship between the clinical
phenotype of temporomandibular dysfunction (art-
hrogen vs myogenous) and COMT polymorphism
has also been reported. There were identified 3 ge-
netic variants (haplotypes) of the COMT coding
gene, which were designated as: low pain sensitivity
(LPS), medium pain sensitivity (APS) and high pain
sensitivity (HPS). These haplotypes comprise 96%
of the human population and five combinations of
these haplotypes have been shown to be strongly
associated with sensitivity to experimental pain.
The presence of even a single LPS haplotype decre-
ased the risk of developing MMD up to 2.3-fold.
The LPS haplotype produces much higher levels of
COMT enzymatic activity compared to APS or HPS
haplotypes. Inhibition of COMT in rats results in
marked increase in pain sensitivity. Thus, COMT
activity substantially influences pain sensitivity,
and the three major haplotypes determine COMT
activity in humans, which correlates inversely with
pain sensitivity and the risk of developing mastica-
tory muscle dysfunction. In a study that examined
B-adrenergic receptor haplotypes, positive or nega-
tive receptor function imbalances increased vulne-
rability to persistent pain conditions, such as tem-
poromandibular dysfunction. The same group later
showed the first direct evidence that reduced COMT
activity leads to increased pain sensitivity through
the B-adrenergic mechanism [14]. The genetic vari-
ation in COMT seems to be specific not to the dys-
function of the masticatory muscles, but rather to the
pain sensitivity and the development of persistent
pain, in general, and acts through the opioid system.
Recently, several new genetic risk factors for tempo-
romandibular dysfunction have been identified, in-
cluding glucocorticoid receptors (NR3Cl1), protein
kinases (CAMK4), muscarinic receptors (CHRM?2),
transcriptional co-regulators (IFRD1), and G pro-
tein phosphorylation agents (GRK5) [38]. The ge-
nes represent potential important risk markers for
temporomandibular dysfunction and for identifying
potential targets for therapeutic intervention. For
example, pain disorders resulting from low COMT
activity and/or high levels of catecholamine can be
treated with pharmacological agents that block both
B2- and P3-adrenergic receptors. Adrenergic dys-
regulation has been observed in patients with tem-
poromandibular dysfunction or fibromyalgia [13],
and treatment in the acute phase with propranolol at
low doses has resulted in short-term improvement.
However, the clinical efficacy of propranolol depen-
ds on the COMT haplotype [35]. These studies lead
to the establishment of pharmacogenomics in the
management of masticatory muscle dysfunction.

Sleep disorders

Associations between pain and sleep disorders
have been documented in several samples of patients
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dureri persistente, de obicei in asociere cu depresia.
Cercetari recente sugereaza interactiuni bidirectiona-
le intre experienta durerii si procesul de somn. Dure-
rea interfereazd cu capacitatea de a dormi, iar somnul
perturbat contribuie la perceptia sporitd a durerii.
Mai mult, s-a sugerat recent cd un somn insuficient
poate interfera cu modularea endogend a durerii [36].
Unele sindroame de durere, cum ar fi durerea de cap
in cluster si fibromialgia, prezintd somnul perturbat
ca expresie a unei fiziopatologii comune.

Severitatea durerii pare a fi un parametru major
in aparitia somnului perturbat [3]. Intr-adevir, dere-
glarile algice si trezirea asociatd durerii sunt frecvente
in durerea orofaciald persistenta si sunt legate de in-
tensitatea durerii. Pacientii cu disfunctiile mugchilor
masticatori raporteaza adesea un somn insuficient si
s-a dovedit in mod obiectiv cd au o calitate a somnului
mai redusd decat pacientii cu algii artrogene sau du-
reri de cap zilnice. Aceste date sugereazd cd, in unele
cazuri de disfunctii ale muschilor masticatori, pertur-
barea somnului nu poate fi doar un rezultat al dure-
rii, dar, la fel ca in fibromialgie, poate face parte din
procesul de maladie in sine. Trezirile asociate durerii
apar la aproximativ 1/4 din pacientii cu DMM si sunt
legate de gradul de sensibilitate musculara. Insomnia
primara a fost asociatd cu praguri de durere reduse,
mecanice si termice, la nivelul muschilor orofaciali
[3].

Comorbiditatile disfunctiilor muschilor masti-
catori

Disfunctia muschilor masticatori (DMM) a fost
asociat semnificativ cu o serie de comorbiditafi, cum
ar fi sindromul colonului iritabil, fibromialgia, migre-
na si dureri de cap de tip tensional [39, 40, 41, 42].
Unii pacienti cu DMM prezintd dureri extinse, altii
insd nu, si par si raspunda la terapie in mod diferit.
Existd indicii cd aceste comorbiditdti si DMM au in
comun o tulburare de baza in modularea durerii si
a factorilor psihosociali. Studiul acestor asociatii va
dezvilui fara indoiald noi aspecte asupra fiziopatolo-
giei DMM. Este posibil ca DMM sa fie un fenomen
gradat de la regional spre generalizat, cu alte comor-
biditati sau, in mod alternativ, si existe doud subseturi
de DMM: cu sau fird durere si comorbiditate extinsa.

Discutii

In etiologia disfunctiilor muschilor masticatori
pot fi implicati mai multi factori, susceptibilitatea
gazdelor jucand un rol important pe mai multe ni-
vele. Trasaturile fizice, influentate genetic (modula-
rea durerii, farmacogenomica) pot interactiona cu
trasaturile psihologice pentru a determina debutul,
evolutia bolii si riscul de aparitie a unei algii persis-
tente. Parametrii de mediu, cum ar fi etnia, cultura
si stresul, sunt variabile esentiale in cadrul abilitétilor
pacientului de a face fatd (coping) si in cazul solici-
tarii de tratament. Diferentele in procesarea durerii
intre diferite sindroame de durere orofaciald, obser-
vate prin studiile de imagisticd moleculara, sugereaza
ca fiecare poate avea un tipar individual a durerii [9].

with persistent pain, usually in association with de-
pression. Recent research suggests two-way interac-
tions between pain experience and the sleep process.
Pain interferes with the ability to sleep, and disturbed
sleep contributes to increased perception of pain.
Furthermore, insufficient sleep has recently been
suggested to interfere with endogenous pain modu-
lation [36]. Some pain syndromes, such as cluster
headache and fibromyalgia, present disturbed sleep
as an expression of a common pathophysiology.

Pain severity seems to be a major parameter in
the occurrence of disturbed sleep [3]. Indeed, pain
disorders and pain-related awakening are common
in persistent orofacial pain and are related to pain in-
tensity. Patients with dysfunction of the masticatory
muscles often report insufficient sleep and have been
shown to have poorer sleep quality than patients
with arthrogenous pain or daily headaches. These
data suggest that, in some cases of dysfunction of the
masticatory muscles, sleep disturbance may not only
be a result of pain, but, as in the case of fibromyalgia,
may be part of the disease process itself. The pain-re-
lated arousals occur in about 1/4 of the patients with
MMD and are related to the degree of muscular sen-
sitivity. Primary insomnia has been associated with
reduced pain thresholds, mechanical and thermal, in
the orofacial muscles [3].

Comorbidities of dysfunction of the masticato-
ry muscles

Masticatory muscle dysfunction (MMD) has
been significantly associated with a number of co-
morbidities, such as irritable bowel syndrome, fi-
bromyalgia, migraine, and tension-type headaches
[39, 40, 41, 42]. Some MMD patients experience se-
vere pain, but others do not, and seem to respond to
therapy differently. There are indications that these
comorbidities and MMD have a common disorder in
the modulation of pain and psychosocial factors. The
study of these associations will undoubtedly reveal
new aspects of the pathophysiology of MMD. MMD
may be a regional to generalized phenomenon, with
other comorbidities or, alternatively, there may be
two subsets of MMD: with or without pain and ex-
tended comorbidity.

Discussions

Several factors can be involved in the etiology of
masticatory muscle dysfunction, with host suscep-
tibility playing an important role on several levels.
Physical traits, genetical influences (pain modulati-
on, pharmacogenomics) may interact with psycho-
logical traits to determine the onset, disease pro-
gression, and risk of persistent pain. Environmental
parameters, such as ethnicity, culture and stress, are
essential variables in the patient’s coping abilities and
in the case of treatment requirement. Differences
in pain processing between different orofacial pain
syndromes, observed through molecular imaging
studies, suggest that each may have an individual
pattern of pain [9]. Studies on the neuropeptides in-



Studiile asupra neuropeptidelor implicate in mialgie
au relevat mecanisme etiologice la nivel molecular.
Elucidarea interactiunilor specifice de gen, dintre
aceste neuropeptide si hormoni si cercetarea modi-
ficarilor legate de sex privind sensibilitatea la durere
si utilizarea de analgezice ar putea ajuta, de aseme-
nea, la identificarea altor mecanisme fiziopatologice.
Impreuni, aceste cai evidentiazi posibilitatea unor
aborddri noi si unice pentru tratamentul disfunctii-
lor muschilor masticatori, care implicd noi tinte tera-
peutice moleculare la nivel de receptor si la nivel de
fenomene moleculare si stimularea selectiva in cadrul
sistemului nervos central. Studiile farmacogenomice
ne conduc la elaborarea de tratamente individualizate
pentru DMM, tintele farmacoterapeutice emergente
apdarand la diferite nivele (receptori, proteine regla-
toare, enzime). Stabilirea rolului disfunctiei simpatice
la pacientii cu DMM extinde, de asemenea, posibilita-
tile pentru interventii terapeutice specifice, cum ar fi
utilizarea de beta-blocante. Cel mai recent, descoperi-
rea unei influente genetice asupra modulatiei durerii
ofera o {inta terapeutica potential noua.

Asocierea consistenta a disfunctiilor date cu tul-
burarile de somn si alte dereglari sistemice pot oferi
cai noi de cercetare asupra fiziopatologiei DMM. Mai
mult, cercetarea rolului traumatismelor in etiologia
durerii poate conduce la elaborarea protocoalelor de
tratament post-traumatism pentru prevenirea apari-
tiei disfunctiilor. Factorii de risc relevanti din stilul de
viatd la persoanele cu DMM sunt de perspectiva, de-
oarece modificarea lor poate conduce la crearea unor
metode relative facile pentru realizarea tratamentului
conservator initial.

Oricare dintre factorii etiologici mentionati poate
contribui la dezvoltarea disfunctiilor muschilor mas-
ticatori la un pacient specific, dar nu si la altul, care ar
putea necesita o combinatie de alfi factori etiologici.
Incd nu suntem in misuri sa identificim cu exactitate
acesti factori la un pacient singular, astfel incét si se
implementeze planuri de tratament, bazate pe meca-
nisme. Cu toate acestea, optiunile disponibile de tra-
tament sunt incd in masura si ofere un management
adecvat pentru majoritatea pacientilor cu disfunctii
ale muschilor masticatori.

Concluzii:

1. Disfunctiile muschilor masticatori reprezint
patologii clinice, cu o etiopatogenie complexa
(factori genetici, psihosociali, biologici, neu-
ro-umarali, etc.).

2. Rolul si ponderea factorilor etiopatogenetici
nu este incéd definitivat in formarea manifes-
tarilor tabloului clinic, gravitatea maladiei, in
evolutia si consecintele maladiei.

3. Actualmente, noile directii de cercetare pri-
vind etiofiziopatologia disfunctiilor muschilor
masticatori vor conduce la aplicarea abordéri-
lor multidisciplinare si individualizate in dia-
gnosticul, tratamentul si profilaxia pacientilor
cu disfunctii a muschilor masticatori.

volved in myalgia have revealed etiological mecha-
nisms at the molecular level. Elucidating the gender-
specific interactions between these neuropeptides
and hormones and investigating sex-related changes
in pain sensitivity and use of analgesics could also
help identify other pathophysiological mechanisms.
Together, these pathways highlight the possibility
of new and unique approaches for the treatment of
masticatory muscle dysfunctions, which involve new
molecular therapeutic targets at the receptor level
and at the level of molecular phenomena and selec-
tive stimulation within the central nervous system.
Pharmacogenomic studies lead to the elaboration of
individualized treatments for MMD, the emerging
pharmacotherapeutic targets appearing at different
levels (receptors, regulatory proteins, enzymes).
Establishing the role of sympathetic dysfunction in
patients with MMD also extends the possibilities for
specific therapeutic interventions, such as the use of
beta-blockers. Most recently, the discovery of a ge-
netic influence on pain modulation offers a potenti-
ally new therapeutic target.

Consistent association of dysfunctions with sleep
disorders and other systemic disorders may offer
new avenues for research into the pathophysiology
of MMD. Moreover, research into the role of trauma
in the etiology of pain can lead to the elaboration
of post-trauma treatment protocols to prevent dys-
function. The relevant risk factors in the lifestyle of
people with MMD are of great perspective, as their
modification can lead to the creation of relatively
easy methods to achieve the initial conservative
treatment.

Any of the etiological factors mentioned may
contribute to the development of dysfunction of
the masticatory muscles in one specific patient, but
not in another, which may require a combination
of other etiological factors. We are not yet able to
accurately identify these factors in a single patient,
so as to implement treatment plans based on mecha-
nisms. However, the treatment options available are
still able to provide adequate management for most
patients with masticatory muscles dysfunction.

Conclusions:

1. The dysfunctions of the masticatory muscles
represent clinical conditions, with complex
etiopathogenetics (genetic, psychosocial, bi-
ologic, neuro-humoral and other factors).

2. The role and weight of the etiopathogenetical
factors is not yet completely defined in the
way clinical symptoms manifest, the seve-
rity of the disease, in the evolution and con-
sequences of the disease.

3. Currently, the new research directions regar-
ding the etiopathophysiology of masticatory
muscle dysfunction will lead to the applica-
tion of multidisciplinary and individualized
approaches in the treatment of patients with
masticatory muscle dysfunction.
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