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Rezumat

Starea functionald a sistemului neuro-mus-
cular, in perioadele tardive de dezvoltare a co-
piilor cu anomalii dento-maxilare asociate sau
neasociate cu cefalee de tensiune este elucidatd
insuficient in literaturd, in special nu este clar
rolul asimetriilor musculare din regiunea ma-
xilo-faciald. In studiu dat s-a prezentat rezul-
tatele activitatii neurofiziologice a muschilor
masseter si temporal prin electromiografia de
suprafata la copii cu anomalii dento-maxilare
asociate sau neasociate cu cefalee de tensiune
prin inregistrarea amplitudinei si duratei con-
tractiilor musculare in timpul perioadelor de
activitate functionala si repaus. In urma rezul-
tatelor obtinute s-a constatat reducerea capa-
citatii de contractie musculard, mai accentuatd
la pacientii cu anomalii dento-maxilare neaso-
ciate cu cefalee de tensiune.

Cuvinte cheie: anomaliile dento-maxila-
re, copiii, electromiografia.

Introducere. Dinamica evolutiei diferitor tipuri
de anomalii dento-maxilare la copii impune adese-
ori etapizarea corespunzdtoare a tratamentului, care,
pentru prevenirea complicatiilor secundare, in speci-
al neurologice, sunt necesare perioade lungi de timp,
solicitand uneori, o colaborare interdisciplinard. In
ultimul timp patologiile concomitente la copiii cu
anomalii dento-maxilare (AnDM) este in crestere,
deseori implicdnd sistemul nervos central si senzitiv
[1,2,3,4,5,6].

Cefalee de tensiune se defineste ca o durere ce
survine din cauza pozitiei incorecte in banca ori stre-
sului, ca rezultat a incordarii periodice si permanente
a muschilor capului, ochilor, fetei si gatului. Cefalee
de tensiune este o afectiune neurologica manifestatd
printr-o predispozitie la atacuri intre usoare si mo-
derate de dureri de cap, cu cateva simptome asociate.
Copilul resimte o durere ca in cascd, o presiune de
strangere [7].

In ultimii ani s-a constatat, ci anomaliile den-
to-maxilare precum sunt ocluzia adincd, ocluzia
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Summary

Functional state of the neuromuscular
system, in late periods of development of
children with malocclusions associated or not
with tension-type headache is insufficiently
elucidated in the literature, especially the role
of muscle asymmetries of the maxillo-facial
region is unclear. In this study was evaluated
the neurophysiological condition of the mas-
seter and temporal muscles by surface elec-
tromyography in children with malocclusions
associated or not with tension-type headache
by recording the amplitude and duration of
muscle contractions during the three period
of function activity. The results reflects us a
reduction in muscle contraction, more pro-
nounced in patients with malocclusions with-
out tension-type headaches.

Key-words: malocclusion, children, elec-
tromyography

The dynamics of the evolution of different types
of malocclusions in children often require the ap-
propriate staging of treatment, which, to prevent
secondary complications, especially neurological, re-
quires stretching for long periods of time, sometimes
requiring interdisciplinary collaboration. Lately, the
pathology associated with children with malocclu-
sions is increasing, often involving the central and
sensitive nervous system [1, 2, 3, 4, 5, 6].

Tension-type headache — when pain occurs due
to incorrect position in the bench or stress, as a result
of periodic and permanent strain on the muscles of
the head, eyes, face and neck. Tension-type headache
is a neurological condition manifested by a predis-
position to mild to moderate headache attacks, with
a few associated symptoms. The child feels a pain in
the headset, a pressure, as if something is squeezing
him [7].

In recent years, it has been found that malocclu-
sions in children play an important role in triggering
headaches, especially of the tension type, namely deep
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incrucisata si anomaliile dento-maxilare de clasa II
Angle la copii joaca un rol important in declansarea
cefaleelor, in special de tensiune. Mai mult ca atat
s-a constatat, ca o asociere dintre mai multe ano-
malii dento-maxilare atat in plan sagital cat si plan
vertical si transversal, sporesc riscul debutului cefa-
lee de tensiune [8,9,10,11]. Cu cit anomaliile dento-
maxilare sunt mai severe cu atat au o influen{a mai
mare asupra anxietatii, starilor emotionale si sociale
a copiilor [12,13]. Alti autori confirma ca la copiii cu
varsta cuprinsd intre 12-15 ani si adolescent, inghe-
suirile dentare sunt in stransé corelatie cu durerile de
cap, dar mecanismele prin care acestea influenteaza
cefalee nu sunt pana la capit elucidate si mai necesita
cercetdri suplimentare [14,15].

Caracterul dereglédrilor morfofunctionale a siste-
mului stomatognat trebuie sd fie luat in considera-
tie si la alegerea tratamentului cefalee de tensiune,
in special asociata cu anomaliile dento-maxilare
[16,17,18]. Unii autori sustin importanta contactului
dintre incisivi in zona frontala si afirmé cé trebuie
sa fie interpretata ca un factor de risc in cefalee de
tensiune prin contractia musculard anormald. Nor-
malizarea contactului incisiv va fi consideratd ca o
metoda de tratament si profilaxie in cazul cefaleei
de tensiune, datorita imbunatatirii starii functionale
a sistemului muscular in perioada procesului masti-
cator [19].

Astfel, este convingator faptul, ca dezvoltarea
aparatului dento-maxilar este sub influenta si depen-
denta constanta a echilibrului neuromuscular. Cand
acest echilibru este dereglat ca consecinta pot debuta
tulburari ale scheletului la nivelul aparatului dento-
maxilar. Contractia musculard este mijlocul prin care
miscarile mandibulare si fortele cranio-mandibulare
sunt generate, si este in stransa legatura cu dezvol-
tarea dentitiei. Musculatura mobilizatoare a man-
dibulei vis-a-vis de musculatura scheletara din alta
regiune a corpului, functioneaza ca un integru, acti-
vandu-se in grupuri a cate mai mulfi muschi, acestia
fiind situati bilateral.

Cercetarile stiintifice din domeniul anomaliilor
dento-maxilare la copii au fost preponderent consa-
crate analizei diferitelor aspecte clinice si radiologice
ale regiunii oro-maxilo-faciale. Cercetarile recente
ne demonstreazd ca anomaliile dento-maxilare la
copii se asociazd frecvent cu fenomenul algic, ceea
ce complica acordarea ajutorului ortodontic a aces-
tor pacienti. Un loc deosebit in problema discutata
ii revine manifestarilor neurofiziologice, care pani la
30% din cazuri ar putea servi si ca indicatori ai pato-
logiei neuromusculare locale, posibil apreciate chiar
la nivel de ambulatoriu. Starea functionala a sistemu-
lui neuro-muscular local, in special a mm. masseter
si temporal in perioadele tardive de dezvoltare a co-
piilor cu anomalii dento-maxilare asociate sau nu cu
cefalee de tensiune este elucidata insuficient in lite-
ratura pediatricd, in special nu este clara influenta
asimetriilor musculare a regiunii oro-maxilo-faciale
asupra aparatului dento-maxilar.

bite, cross—bite and class IT malocclusions. Moreover,
it has been found that the association between sev-
eral malocclusions both in the sagittal plane and in
the vertical and transversal plane, increases the risk
of the onset of tension-type headaches [8, 9, 10, 11].
The more severe malocclusions, the greater their in-
fluence on children’s anxiety, emotional and social
states [12, 13]. Other authors confirm that in children
aged 12-15 years and adolescents, dental crowding
is closely correlated with headaches, but the mecha-
nisms by which they influence headaches are not fully
elucidated and should be further investigated [14, 15].

The character of the morphofunctional disorders
of the stomatognathic system must be taken into ac-
count when choosing the treatment of tension-type
headaches, especially associated with malocclusions
[16, 17, 18]. Some authors argue the importance of
contact between the incisors in the frontal area and
state that it should be interpreted as a risk factor in
tension-type headache due to abnormal muscle con-
traction. Normalization of incisive contact will be
considered as a method of treatment and prophy-
laxis in the case of tension-type headache, due to the
improvement of the functional state of the muscular
system of the masticatory process [19].

Thus, it is convincing that the development of
the dento-maxillary system is under the influence
and constant dependence of neuromuscular balance.
When this balance is disturbed as a consequence,
skeletal disorders may begin in the dento-maxillary
system. Muscle contraction is the means by which
mandibular movements and cranio-mandibular
forces are generated, and is closely related to the de-
velopment of dentition. The masticatory muscles of
the mandible opposite the skeletal muscles in anoth-
er region of the body, function as a whole, activating
in groups of as many muscles as possible, these being
located bilaterally.

Scientific research in the field of malocclusions in
children has been mainly devoted to the analysis of
various clinical and radiological aspects of the oro—
maxillo—facial region. Recent research shows that
malocclusions in children are frequently associated
with the pain phenomenon, which complicates the
provision of orthodontic help to these patients.

A special place in the discussed issue belongs to
neurophysiological manifestations, which up to 30% of
cases could also serve as indicators of local neuromus-
cular pathology, possibly appreciated even at the outpa-
tient level. Functional state of the local neuro-muscular
system, especially mm. masseter and temporal in late
periods of development of children with malocclusions
associated or not with tension-type headache is insuf-
ficiently elucidated in the pediatric literature, especially
the role of the influence of muscle asymmetries of the
oro-maxillo—facial region is unclear.

Purpose of the study.
To evaluate the neurophysiological condition of
the masseter and temporal muscles by surface elec-

Scopul studiului.

De a evalua starea neurofiziologica a muschilor
masseter si temporal prin electromiografia de su-
prafatd pentru inregistrarile activitatii bioelectrice a
tonusului muscular la copii cu anomalii dento-maxi-
lare si cefalee de tensiune.

Materiale si metode.

In studiu au fost inclusi 62 de pacientii cu ano-
malii dento-maxilare cu varsta cuprinsa intre 7-15
ani care au fost divizate in
doui loturi: lotul T (n=31)
cu cefalee de tensiune; lo-
tul IT (n=31) — fara cefalee
de tensiune.

In  cazul cercetirii
noastre s-a evaluat prin
electromiografia de su-
prafata tonusul muschilor
masseteri si temporali pen-
tru a determina activitatea
bioelectrica a acestora in
timpul perioadei posturale
a mandibulei, angrenarea
fortatd a maxilarelor si pe-
rioada de revenire la etapa
initiald cu ajutorul elec-
tromiografului  portabil
Nihon Kohden (Japonia)

(figura 1). o i
Investigarea ~ compo- \ &
nentei neuromusculare in |: =

variate forme de AnDM | 0 [l

la copiii lotului de baza si
de comparare prezintd o
importanta deosebitd nu
numai in diagnosticul si
evolutia disfunctiei, ci si
in controlul eficientei te- °
rapeutice de restabilire a
ocluziei.

Astfel, electromiogra-

Fig. 1 Electromiograful portabil Nihon Kohden (Japonia)
Fig. 1 Portable electromyograph Nihon Kohden (Japan)

Fig. 2 Electromyography of the masseter muscles in patient B., 11

tromyography for records of the bioelectrical activity
of muscle tone in children with malocclusions and
tension-type headaches.

Materials and methods.

The study included 62 patients with malocclu-
sions aged 7-15 years who were divided into two
groups: group I (n = 31) with tension-type head-
ache; group II (n = 31) — without tension-type
headache.

In the case of our re-
search, the condition of
the masseter and tempo-
ral muscles was evaluated
by surface electromyog-
raphy to determine the
bioelectric activity of the
muscles using the porta-
ble device Nihon Kohden
(Japan) for recordings of
the bioelectrical activ-
ity of muscle tone during
maximum isometric con-
traction (figure 1).

The investigation of
the neuromuscular com-
ponent in various forms
of malocclusions in chil-
dren of the baseline and
comparison group is of
particular importance not
only in the diagnosis and
evolution of dysfunction,
but also in controlling the
therapeutic efficacy of re-
storing occlusion.

Thus, we applied
electromyography
(EMG) in a horizontal
position to the children

anomalie dento-maxilara clasa Il Angle asociatd cu cefalee de tensiune. 5 cluded in  the study

in order to monitor the

fia (EMG) am aplicat-o in  years old with class Il malocclusion Angle associated with tension type ~ type of EMG, the values

pozitie orizontala la copiii headache.

inclusi in studiu cu scop de

urmdrire a tipului EMG,

valorile modificérilor amplitudinei si duratei activi-

tatii bioelectrice a mm.masseter si temporal in func-

tie de prezenta/absenta fenomenului algic si gradului
de implicare a sistemului motor in manifestarile cli-

nice ale anomaliilor dento-maxilare (figura 2).
Despre starea functionald a aparatului neuro-

muscular a muschilor masticatori in ADM la copii

am reiesit din:

a) instalarea electrozilor superficiali in regiunea
mm. masseter si temporal, pozitie orizontala, re-
laxare maximd pana la 15 minute (perioada initi-
ald) — determinarea amplitudinei medii (mkB),
(a) simetriei ei, duratei medie de contractie mus-
culard, bilateral (sec) si indicelui de activitate si a

of changes in amplitude
and duration of the po-
tential on mm. masseter
and time depending on the presence / absence of
pain and the degree of involvement of the motor
system in the clinical manifestations of malocclu-
sions (figure 2).

About the functional state of the neuro-muscular

system of the masticatory muscles in malocclusions
in children we emerged from:
a) Application of surface electrodes in the region
mm. masseter and temporal, horizontal position,
maximum relaxation up to 15 minutes (initial
period) — determination of average amplitude
(mkB), (a) its symmetry, average duration of
muscle contraction, bilateral (sec) and activity
index and asymmetry.
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celui de asimetrie.

b) aplicarea efortului fizic — testul ,,angrenarea for-
tata a maxilarelor timp de 5 secunde® — dupi
rezultatele sporirii amplitudinei, (a)simetriei ei,
duratei medii de contractie muscularé timp de 5
secunde, bilateral (sec) si indicelui de activitate si
a celui de asimetrie;

¢) durata perioadei de restabilire — timpul restabili-
rii parametrilor electromiografici (amplitudine si
frecventa) la nivel initial dupa testul cu efort fizic
si indicelui de activitate si a celui de asimetrie.
Protocolul cercetarilor a

fost urmitorul: se inregistra

amplitudinea si durata con-

tractiilor musculare a muschi- |
lor enumerati in stare de con-
fort relativ timp de 5 secunde | \/'A

(figura 3). In procesul testarii

nu se efectuau mai mult de

5 secunde, pentru a exclude

adaptarea. Se analizeaza para-

metrii cum sunt amplitudinea
si frecventa pe electromio-

grama, in baza cdrora, dupa o

prelucrare computerizata, se

obtine o imagine integrald a contractiei musculare

mm. masseter si temporal. La interpretarea datelor

obtinute am tinut cont de influentele reglatoare ale

structurilor nervoase asupra aparatului neuro-mus-
cular al masticatiei.

Metoda neurofiziologica prin EMG cu electrozi
superficiali (o tehnologie noninvaziva de evaluare a
starii functionale a sistemului nervos periferic) ne-a
permis obtinerea indicilor de bazé ce caracterizeaza
functia tractului motor cortico-nuclear: pragul apari-
tiei contractiei musculare, latenta si amplitudinii lui,
in baza cdrora am putut urmadri pe verticala — nive-
lul de afectare (central ori periferic), iar pe orizon-
tald — asimetria patologicd, reiesind din timpul de
conducere in segmentele periferice ale acestui tract.

Analiza statisticd a parametrilor electromiogra-
fici a fost efectuata utilizind softul SPSS Statistics
(versiunea 23.0, IBM, Armonk, NY, SUA) si MA-
TLAB R2015b (Mathworks, Natick, Mass).

A

Rezultate si discutii.

Prin determinarea activitdtii electrice a muschi-
ilor maseter si temporal evidentiem §i urmarim in
evolutie rolul fenomenului algic asupra sistemului
motor in masticatie sub formd de variatii ale ampli-
tudinii medie si a duratei medie a activitatii bioelec-
trice, bilateral, in diferite faze de activitate. Acest fapt
ne permite sa evidentiem calitatea actului masticator
la copiii cu anomalii dento-maxilare in diferite faze
ale contractiilor musculare: repaus absolut, angrena-
rea maximala si faza relaxarii maximale. Pozitia ori-
zontald o fost necesara pentru a exclude la maximum
participarea contractiilor musculare ale altor muschi
din regiune, in special mentinerea posturii capului
(tabelul 1).

Fig. 3 Parametrii potentialului unitatii motorii a muschilor:
A — forma si amplitudinea B— durata

Fig. 3 Muscle motor unit potential parameters:
A — shape and amplitude B— duration

b) application of physical effort — the test “maxi-
mum contraction of the mandible for 5 seconds”
— after the results of increasing amplitude, (a) its
symmetry, the average duration of muscle con-
traction for 5 seconds, bilateral (sec) and activity
index and asymmetry;

c) duration of the recovery period — the time of res-
toration of the EMG parameters (amplitude and
frequency) at the initial level after the exercise test
and the activity index and the asymmetry index.
The research protocol was as follows: the am-

plitude and duration of the
muscle contractions of the
listed muscles were recorded
in a state of relative comfort
for 5 seconds (figure 3). No
more than 5 seconds were per-
formed in the testing process
to exclude adaptation. The pa-
rameters are amplified by the
amplitude and frequency of
the electromyogram, based on
which, after a computerized
processing, an integral im-
age of the mm. masseter and
temporalis muscle contraction is obtained. When
interpreting the data obtained, we took into account
the regulatory influences of nerve structures on the
neuro-muscular system of mastication.

The neurophysiological method by EMG with su-
perficial electrodes (a non-invasive technology for as-
sessing the functional state of the peripheral nervous
system) allowed us to obtain the basic indices that
characterize the function of the cortico-nuclear motor
tract: the threshold of muscle contraction, latency and
amplitude, based which we could follow vertically —
the level of damage (central or peripheral), and hori-
zontally — pathological asymmetry, resulting from
driving time in the peripheral segments of this tract.

Statistical analysis of EMG parameters was per-
formed using SPSS Statistics software (version 23.0,
IBM, Armonk, NY, USA) and MATLAB R2015b
(Mathworks, Natick, Mass).

B

Results and discussions.

By determining the electrical activity on the mas-
seter and temporal muscles, we highlight and follow
in evolution the role of the pain phenomenon on the
motor system in mastication in the form of variations
of the average amplitude of action potentials and the
average duration of potential, bilaterally, in different
activity phases. This fact allows us to highlight the
quality of the masticatory act in children with maloc-
clusions in different phases of muscle contractions:
absolute rest, maximum contraction and the phase of
maximum relaxation.

The horizontal position was necessary to exclude
as much as possible the participation of muscle con-
tractions of other muscles in the region, in particular
maintaining the posture of the head (table 1).

Tab.1 Parametrii EMG in functie de amplitudine medie (V) si timpul contractiilor musculare (sec) la aplicarea testului cu efort fizic

Amplitudine medie a EMG (uV) t-Stud p
Parametrii repaus | angrenare relaxgre repaus | angrenare relaxa}re repaus | angrenare relaxgre
EMG abso- | maximala maxi- abso- | maximala maxi- abso- | maximala maxi-

lut 5 sec ma lut 5 sec md lut 5 sec mad
Lotul I (n=31) Lotul 2 (n=31) Lotul 3 (n=19)
Amplituda medie (uV)
masseter, D 295,2 345,6 304,0 | 275,2 286,0 269,5 | 408,6 406,8 158,8 - 0,085
temporalis, D | 226,8 301,8 228,4 | 199,0 252,0 208,0 | 245,8 321,7 166,8 - 0,008
masseter, S 198,9 288,2 291,0 | 2214 146,8 210,3 | 278,7 344,6 200,0 - 0,039
temporalis, S | 157,4 170,1 186,0 | 144,8 165,7 152,2 | 177,7 300,2 155,6 - 0,164
Durata contractiilor musculare (sec)

masseter, D 3,9 2,6 1,9 3,1 2,1 1,7 1,8 1,1 1 0,020 -
temporalis, D 2,2 1,8 2,0 2,0 1,6 1,8 1,9 1,6 1,2 0,014 -
masseter, S 2,6 2,1 2,2 2,2 1,7 2,0 1,7 1,4 1,1 0,151 -
temporalis, S 1,6 1,1 1,8 1,1 1,0 1,2 1,5 1,4 1,4 0,011 -

Faza initiald (,,in pozitia posturala a mandibulei®)

Tab.1 EMG parameters as a function of average amplitude (pV) and duration of muscle contraction time (sec) in different activity phases.

Different activity phases t-Stud| p
Rest | Maximal | reestabli- | Rest | Maximal | reestabli- | Rest | Maximal | reestabli-
Parameters man- | contrac- | sh muscle | man- | contrac- | sh muscle| man- | contrac- | sh muscle
EMG dibular | tion5 contrac- | dibular | tion5 contrac- | dibular tion contrac-
position sec tion position sec tion position | 5 sec tion
Groups I (n=31) Groups 2 (n=31) Groups 3 (n=19)
Mean amplitude (uV)
masseter, D 295,2 345,6 304,0 275,2 286,0 269,5 408,6 406,8 158,8 - 0,085
temporalis, D | 226,8 301,8 228,4 199,0 252,0 208,0 245,8 321,7 166,8 - 0,008
masseter, S 198,9 288,2 291,0 2214 146,8 210,3 278,7 344,6 200,0 - 0,039
temporalis, S 157,4 170,1 186,0 144,8 165,7 152,2 177,7 300,2 155,6 - 0,164
Duration of muscle contraction (sec)
masseter, D 3,9 2,6 1,9 3,1 2,1 1,7 1,8 1,1 1 0,020 -
temporalis, D 2,2 1,8 2,0 2,0 1,6 1,8 1,9 1,6 1,2 0,014 -
masseter, S 2,6 2,1 2,2 2,2 1,7 2,0 1,7 1,4 1,1 0,151 -
temporalis, S 1,6 1,1 1,8 1,1 1,0 1,2 1,5 1,4 1,4 0,011 -

Initial phase (“in the rest mandible position”)

Utilizand EMG cu aplicarea electrozilor superfi-
ciali in proiectia mm. masseter si temporal, bilateral
in perioada initiald (,in pozitia posturald a mandi-
bulei“) in lotul copiilor cu anomalii dento-maxilare
cu si fard cefalee de tensiune. Rezultatele obtinute
au fost comparate cu datele, din lotul de 19 copii cu
creierul intact — fard anomalii dento-maxilare si fard
cefalee de tensiune.

Am constatat ca in functie de variatiile amplitu-
dinii medie a potentialelor de actiune (uV) la cei 62
de copii cu anomalii dento-maxilare cu si fard cefalee
de tensiune vis-a-vis de copiii fira ADM in perioada
initiald (,,in pozitia posturald a mandibulei®) eviden-
fiem:

Asimetrii musculare a parametrilor neurofizi-
ologici de pe muschii masticatori, asociate la EMG
cu diminuarea amplitudinii medii a potentialelor de
actiune (V) in special de pe muschii maseter si tem-
poral, preponderent pe stinga comparativ, cu para-
metrii similari neurofiziologici, obtinuti de la copii
cu creierul intact (figura 4).

a. Aceastd asimetrie se evidentieazd prin dere-
glarea ritmului actului masticator, manifestatd prin

Using EMG with the application of surface elec-
trodes in the projection mm. masseter and temporal,
bilateral in the initial period (“in the rest mandible
position”) in the group of children with malocclu-
sions with and without tension-type headache. The
results obtained were compared with the data, from
the group of 19 children with intact brains — without
malocclusions and without tension-type headaches.
We found that depending on the variations of the av-
erage amplitude of action potentials (V) in the 62
children with malocclusions with and without ten-
sion-type headache compared to children without
malocclusions in the initial period (“in the rest man-
dible position “) we highlight:

Muscular asymmetries of neurophysiological
parameters on masticatory muscles, associated with
EMG with decreased mean amplitude of action po-
tentials (V) especially on masseter and temporalis
muscles, mostly on the left compared to similar neu-
rophysiological parameters, obtained from children
with brains intact (figure 4).

This asymmetry is highlighted by the disorder of
the rhythm of the masticatory act, manifested by the
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diminuarea semnificativd a amplitudinii medii a po-
tentialelor de actiune (1V) in mm.maseter si tempo-
ral pe stinga (de pe m.masseter S 198,941,658 uV
contra 287,68+2,041 pV, p<0,001) si m. temporal S
(157,420+5,923 contra 177,940+5,865, p<0,05), com-
parativ cu lotul copiilor

significant decrease of the average amplitude of the
action potentials (V) in mm. masseter and tempo-
ralis on the left (from left m. masseter 198,94 + 1,658
1V against 287, 68 + 2,041 uV, p <0.001 and 157,420
+ 5,923 against 177,940 + 5,865, p <0.05), compared
to the group of children

cu creierul intact. 350

with intact brains.

b. Concomitent cu 5z
diminuarea  amplitu- 200
dinii medu'a potentia- 55
lelor de actiune (uV) a 50

Simultaneously with
the decrease of the av-
erage amplitude of the
action potentials (uV)

muschiilor maseter si 0 - o % . ®Norma of the masseter and
temporal, la copiii cu %%z‘@‘ 0&,,;\\% %%Q,@‘ Qo@% = ADM cu CTT temporalis muscles, in
ADM la EMG eviden- &_@"’ & @é" &S ) children with malocclu-
tiem sporirea generald & & “ADM fard CTT  gions at EMG we show

a duratei medii a acti-
vitdtii bioelectrice (ms)
in muschii masticatori
examinati preafec-
tati (de pe m.masseter
S 2,6£0,05 ms contra
1,7+£0,048 ms, p<0,001

Fig. 4 Caracteristici comparative ale amplitudinii medii la pacientji cu
ADM asociate cu si fard CTT (uV) in comparatie cu copii fard ADM si fara
(TTin faza initiala
Fig. 4 Comparative mean amplitude characteristics in patients with ADM
associated with and without CTT (uV) compared to children without
malocclusions and without tension—type headache in the initial phase

the general increase of
the average duration of
the potential (ms) in the
pre-affected  mastica-
tory muscles examined
(from m. masseter L 2,
6 + 0.05 ms versus 1.7

provoacd sporirea du- 19 + 0.048 ms, p <0.001
ratei medii a activitatii g 5 increases the average
bioelectrice m. maseter 35 - 3,1 duration of the potential
D péina la 3,9+0,16 ms 3 - 2,6 m. masseter right to 3.9
contra 1,840,055 ms, 2,5 1 4 Logg 2 = - + 0.16 ms versus 1.8 +
p<0,001) si a m. tem- %] ’ P 0.055 ms, p <0.001) and
poral D (2,240,077 con- 7] m. temporal right (2.2 £
tra 1,940,095, p<0,05), 05 - 0.077 versus 1.9 £+ 0.095,
comparativ. cu lotul 0 W Nemmna p <0.05), compared to
copiilor cu creierul in- ?}@9 éx%o z\q}% @g\%% P the group of children
tact, care in ansamblu, éﬁ’ &Q& & Q&Q° o with intact brains, which
D <) o - ~
reflectd diminuarea se- ¥ & o & “ADM fard CTT a5 a whole reflect the

cundard a capacitatii de
contractie a muschilor
masticatori, evident pro-
vocind diminuarea bila-
terald a calitdtii actului
de masticatie (figura 5).

Aprecierea parame-
trilor EMG in faza apli-
carii testului cu efort fizic (,angrenarea maximala a
maxilarelor timp de 5 sec®)

In faza ,angrenare forfata a maxilarelor timp de
5 sec“am urmarit reactia indicilor parametrilor elec-
tromiografici, care in faza ,pozitia posturald a man-
dibulei“ s-au evidentiat prin reducerea asimetricd a
amplitudinei medie a activitatii bioelectrice (uV) a
muschilor masticatori, urmati de sporirea asimetrica
a duratei activitétii bioelectrice in anomalii dento-
maxilare cu si fard cefalee de tensiune visavi de co-
piii din loturile fira ADM si fara cefalee de tensiune,
dar si intre loturile cu si fard actiunea factorului algic
in manifestarile clinice ale actului de masticatie. In
aceste loturi am folosit testul cu aplicarea unui efort
fizic. In acest context am propus pacientului sa angre-
neze fortat maxilarele timp de 5 secunde, urmarind
variatiile amplitudinei si duratei medii a activitatii
bioelectrice ca metodad de obiectivizare a persisten-

Fig. 5 Caracteristica comparativa a duratei medii a potentialului (ms) la
pacientii cu ADM asociate cu si fard CTT si lotul de copii cu creierul intact ~ the contraction capac-

Fig. 5 Comparative feature of mean potential duration (ms) in patients
with malocclusions associated with and without tension—type headache
and the group of children with intact brains.

secondary decrease in

ity of the masticatory
muscles, obviously caus-
ing bilateral decrease in
the quality of the act of
chewing (figure 5).

In the phase of
“maximum contraction for 5 sec” we followed the re-
action of the EMG parameters indices, which in the
phase “rest mandible position” were highlighted by
the asymmetric reduction of the average amplitude
of action potentials (uV) of masticatory muscles, fol-
lowed by the asymmetric increase in the duration of
their potential in malocclusions with and without
tension-type headache vis—a—vis children in groups
without malocclusions and without headache, but
also between groups with and without the action of
pain factor in clinical manifestations of mastication.
In these groups we used the test with the application
of a physical effort. In these groups we used the test
with the application of a physical effort. In this con-
text, we proposed to the patient to close the mouth
maximum intercuspation teeth for 5 seconds with
maximum contraction of the masticatory muscles,
following the variations of the average amplitude

tei sldbiciunei musculare 450 4068

of action and the dura-

patologice in acesti mus- 4 | 3456 3446 = Norma tion of the potential as a

chi din ,,pozifia postura- 35 - 32073018 2882 300, "ADMcuCIT  method of objectifying

la a mandibulei®. 300 - 252 m ADM farda CTT the persistence of patho-
Rezultatele obtinute 250 - 170,1 logical muscle weakness

sunt ilustrate in Figura 200 - 146,8 1657 in these muscles.

6. 150 - The results obtained
Rezultatele ~ EMG 100 are illustrated in Figure

prezente in figura 6 0 6.

pune in evidentd fap- . ' ' ' ' The EMG results in

m D m lisD m S m.temporalis S

p

tul, ca la aplicarea tes-

Figure 6 show that when

tului cu efort fizic in Fig. 6 Caracteristica comparativa ale amplitudei medii a potentialelorde  applying the exercise

pozitia de angrenare
fortatd a maxilarelor in

actiune (pV) la pacientii cu ADM cu si fara CTT in perioada (,contractia
musculard in pozitia de intercuspidare maxima” 5 sec.”)

test in the position of
maximum intercuspida-

decurs de 5 secunde la  Fig. 6 Comparative characteristic of mean amplitude of action potentials ~ tion within 5 seconds in

copii cu anomalii den-

(uV) in patients with malocclusions with and without tension—type

children with malocclu-

to-maxilare, asociatd cu  headache during the period (“maximum intercuspation position 5sec”). ~ sions, associated with

cefalee de tensiune re-

levd mentinerea in con-

tinuare a diminuarii evidente, comparativ cu norma
(406,84£13,592), a amplitudinii medii atat la nivelul
mm. maseteri D (345,61+11,342 uV, p<0,01), in spe-
cial mm. maseteri S (288,23+8,262 uV, p<0,001), cat
sila cei temporali S (170,1£10,174 1V, p<0,001).

Testul cu efort fizic scoate in evidenta o alta par-
ticularitate importantd din punct de vedere clinic si
anume, ca aceastd diminuare a capacitatii de contrac-
tie musculare este mai evidenta in lotul copiilor cu
anomalii dento-maxilare fird cefalee de tensiune, in
special in m. masseter D (286+7,52 V, p<0,001), m.
masseter S (146,8+1,64 1V, p<0,001) si m.temporal S
(165,7+7,548 uV, p<0,001).

Concomitent, se menfine o asimetrie a duratei
medii a activitatii bioelectrice (ms) care la copii cu
anomalii dento-maxilare sporeste comparativ cu lotul
copiilor cu creierul intact, in asociere la copii cu ce-
falee de tensiune evidentiem in m. masseter D (de la
1,08+0,06 ms in norma panala 2,6+0,11 ms, p<0,001),
in m. masseter S (de la 1,4+0,071 ms in norma pana
la 2,1+0,06 ms, p<0,001), iar la copiii cu anomalii
dento-maxilare fard cefalee de tensiune m. masseter
D (de la 1,08+0,06 ms in norma pana la 2,1+0,05 ms,
p<0,001), m masseter S (de la 1,4+0,071 ms in nor-
ma pana la 1,7+0,09 ms,

tension type headache

reveals the continued
maintenance of obvious decrease compared to the
norm (406.84 + 13,592), of the average amplitude
both at the level of mm. masseters R (345.61 + 11.342
1V, p <0.01), especially masseter L (288.23 + 8.262
1V, p <0.001), as well as the temporal L (170.1 +
10.174 wV, p < 0.001).

The exercise test highlights another clinically
important feature, namely that this decrease in
muscle contraction capacity is more evident in the
group of children with malocclusions without ten-
sion-type headache, especially in masseter R (286 +
7.52 uV, p <0.001), m. Masseter L (146.8 + 1.64 pV,
p <0.001) and m. temporalis L (165.7 + 7.548 uV, p
<0.001).

At the same time, an asymmetry of the potential
duration (ms) is maintained, which in malocclusions
increases compared to the group of children with in-
tact brain, in association with children with tension-
type headache (de la 1,08+ 06 ms in the norm up to
2.6+0.11 ms, p <0.001), in m. Masseter L (from 1.4 +
0.071 ms in the norm up to 2.1 £ 0.06 ms, p < 0.001),
and in children with malocclusions without tension—-
type headache m. Masseter R (from 1.08 + 0.06 ms
in normal to 2.1 £ 0.05 ms, p <0.001), m masseter L

(from 1.4 + 0.071 ms in

p<0,05), m. temporal S

normal to 1.7 + 0.09 ms,

(de la 1,000+0,046 ms % p <0.05), m. temporalis
pand la 1,4+0,046 ms 15 L (from 1,000 + 0.046
p<0,001) (figura 7). 5 ms to 1.4 + 0.046 ms p
Faza finald a con- 0 - T T T ' <0.001) (figure 7).
tractiilor musculare @Q @Q ° = Norma Final phase of muscle
(restabilire a contractiei ‘b&f»’o Qo@ & & WADMuCTT  (outractions (“ reestab-
musculard®) 6‘¢ &@Q &'& &s"& ADM fara CTT  [ishment of muscle con-

Analizdnd parame-
trii electromiografici in

Fig. 7 Caracteristicd comparativa a duratei medii a potentialului (msin

traction”)
Analyzing the EMG

faza initiald (care pune perioada de aplicare a efortului fizic (,contractia in pozitia de intercuspidarea parameters in the initial

in evidentd asimetrii
musculare la nivel lo-
cal), dar si wvariatiile
parametrilor  electro-
miografici la aplicarea

maxima 5 sec”) in cadrul grupurilor de pacienti (ADM cu si fara CTT)

Fig. 7 Comparative characteristic of the average duration of the potential
(ms) during the period of application of the physical effort (“ maximum
intercuspidation 5 sec”) within the groups of patients (malocclusionswith  in ~ EMG  parameters

and without tension—type headache)

phase (which highlights
muscle asymmetries lo-
cally), but also variations

when applying physi-

Oja
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efortului fizic (testul cu ,,angrenarea fortata a maxi-
larelor timp de 5 sec®) am determinat persistenta la
pacienti cu anomalii dento-maxilare a activitatii bi-
oelectrice anormale, preponderent in regiunea mm.
maseter si temporal pe stanga.

Capacitatea de revenire a amplitudinei medii a
activitdtii bioelectrice (uV) a muschilor masticatori
si a duratei medii a acti-

cal effort (test “maximum contraction for 5 sec”)
we determined in patients with malocclusions the
persistence of muscle activity in abnormal electrical,
mainly in the region mm. masseter and temporalis

on the left.
The ability to return the average amplitude of the
action potentials (V) of the masticatory muscles and
the duration of their po-

vitdtii bioelectrice (ms) 400

g tential (ms) can confirm

3035 ;s
poate confirma ori infir- 300 ’

210,3

186 or refute the congenital

ma caracterul congenital 200
ori dobandit a sldbiciu- 100

or acquired character
of the detected muscle

nii musculare depistate, 0 - o - - -, = Norma weakness, especially the

A . . . D ) 'S S .

in specu.il si rlolulAul feno- ﬁ@ Qo@\ %éo@@ Q@@* wADM cu cTT  Toleof the pain phenom-

menului algic. In acest § & & & enon. In this context we
© & & = ADM fard CTT

context am urmarit ca-
pacitatea  parametrilor
electomiografici studiati
in faza de relaxare ma-
xima timp de 5 secunde
(figura 8).

Analizind  rezulta-
tele investigatiei la pa-
cientii cu anoamlii dento-maxilare in asociere ori
nu cu manifestdrile clinice ale fenomenului algic in
raport cu creierul intact, am determinat cd, reveni-
rea amplitudinii medii (1V) la pacientii cu anomalii
dento-maxilare este mai lentd comparativ cu copiii
din lotul cu creierul intact. In raport cu prezenta/ab-
senta fenomenului algic parametrii electromiografici
au revenit variat la nivelul initial, in special: cel mai
lent isi revine dupa testul cu efort fizic parametrii la
copii din lotul cu anomalii dento-maxilare si cefa-
lee de tensiune, in special m.masseter, preponderent
pe dreapta (303,5+8,73 uV contra 158,84+5,278 uV
p<0,001 la copiii cu creierul intact), m.masseter S
(291+7,81 pV contra 200,0+4,003 pV, p<0,001) si m.
temporal D (208,0£5,958 uV contra 166,840+5,735,
p<0,001). In lotul copiilor cu anomalii dento-maxi-
lare fara cefalee de tensiune restabilirea capacitatii
musculare a muschilor masticatori era nesemnifica-
tiv probabil din cauza capacitatii joase de contractie
musculare la acesti copii.

Durata activitétii bioelectrice (ms) se restabiles-
te mai lent in toate grupele de muschi, atat in lotul
cu anomalii dento-maxilare si cefalee de tensiune cat

Fig. 8 Caracteristica comparativa a amplitudinii medii (uV) la pacientiicu .
ADM asociate ori nu cu CTT in perioada de restabilire a contractiei musculara
Fig. 8 Comparative characteristic of mean amplitude (uV) in patients with
malocclusions associated or not with tension—type headache during the
period of reestablishment of muscle contraction

followed the capacity of
EMG parameters
studied in the maximum
relaxation phase for 5
seconds (figure 8).

Analyzing the results
of the investigation in
patients with malocclu-
sions in association or not with the clinical mani-
festations of the pain phenomenon in relation to the
intact brain, we determined that the return of mean
amplitude (uV) in patients with malocclusions is
slower compared to children in the intact brain. In
relation to the presence / absence of the algic phe-
nomenon, the EMG parameters returned varied at
the initial level, especially: the slowest one recovers
after the physical effort test the parameters in the
group with malocclusions and tension type headache,
especially m. masseter, mainly on the right (303.5 +
8.73 uV versus 158.84 + 5.278 uV p <0.001 in chil-
dren with intact brain), m. masseter L (291 + 7.81
1V versus 200.0 + 4.003 pV, p <0.001) and m. tem-
poralis R (208.0 £ 5.958 pV versus 166.840 + 5.735, p
<0.001). In the group of children with malocclusions
without tension-type headache, the reestablishing
of the muscular capacity of the masticatory muscles
was insignificant, probably due to the low capacity of
muscular contraction in these children.

The potential duration (ms) is restored more
slowly in all muscle groups, both in the group with
malocclusions and tension-type headaches and in the

si in lotul cu anomalii )5

group with malocclu-

dento-maxilare fird ce-
falee de tensiune simi-
lar in m.masseter si m.
temporal. O restabilire
mai lentd evidentiem 03

sions without tension—
type headaches similar
in m. masseter and m.
temporal. A slower re-
covery is evident in m.

u Norma
mADM cu CTT
w ADM fara CTT

in m.masseter atit din 0 -
stinga din lotul copi-
ilor cu anomalii den-
to-maxilare si cefalee
de tensiune (2,2+0,07
contra 1,1£0,081 ms
p<0,001), cat si din

m.masseter D m.temporalisD m.masseter S m.temporalis S

Fig.9 Comparative characteristic of mean duration of muscle contractions
(ms) in patients with malocclusions, association and not associated with

masseter both on the left
of the group of children

Fig. 9 Caracteristicd comparativa a duratei medii a contractiilor musculare  (vith malocclusions and
(ms) la pacientii cu ADM, asociere si neasociate cu CTT in perioada de
restabilire a contractiei musculara

tension-type headache
(2.2 + 0.07 versus 1.1 +
0.081 ms p <0.001) and
on the right (1.9 = 0.07

dreapta (1,9+0,07 con- tension—type headache during the period of reestablish of muscle contraction ~ versus 1.1 + 0.071 ms p

tra 1,1£0,071 ms p<0,001), m.temporal D (2,0+0,055
contra 1,240,063 ms p<0,001), m.temporal S
(1,8+0,082 contra 1,440,075 ms p<0,001 (figura 9).

Dupéd cum putem observam din figura 9 inceti-
nirea restabilirii amplitudinei in perioada de relaxare
maxima este insotita concomitent si de sporirea du-
ratei medii a contractiilor musculare (ms) preponde-
rent la pacientii cu anomalii dento-maxilare asociata
cu cefalee de tensiune comparativ cu copiii din lotul
cu anomalii dento-maxilare si fird cefalee de tensi-
une. Aceasta pune in evidentd faptul cd aparatul ne-
uro-muscular la copiii cu anomalii dento-maxilare
fard cefalee de tensiune se deosebeste atit calitativ,
cat si cantitativ, corespunzator, necesitd o abordare
diferitd, din punct de vedere curativ, de cel al copiilor
cu anomalii dento-maxilare si cefalee de tensiune.

Astfel spus, nu este evidenta eficienta metodelor
de tratament ortodontic si de profilaxie a pentru pe-
rioada de varsta scolard si adolescent bazate pe dove-
zilor existente in literatura de specialitate, fiind nece-
sare studii, legate de alfi factori cu mai multe metode
de tratament aplicate concomitent. In literatura de
specialitate se vorbeste frecvent despre asocierea ta-
bloului clinic al anomaliilor dento-maxilare la copii
cu patologia neurologica functionald si organica (co-
piii cu nevoi speciale).

Ca urmare diagnosticul anomaliilor dento-maxi-
lare in stomatologia pediatrica se bazeazd in continu-
are pe rezultatele unor manifestari clinice si exame-
nul imagistic [20, 21].

Diagnosticul definitiv al anomaliilor dento-ma-
xilare este necesar datorita consecintelor secundare,
in special si psihologice ale acestui diagnostic, dar si
datorita impunerii unui tratament costisitor si pe ter-
men lung cu eficacitate mica. Concomitent diagnos-
ticul precis de anomalie dento-maxilard la copii de
varsta scolard si adolescenta este necesar si datorita
faptului ca manifestdrile clinice sunt nespecifice cu
deregléri neurologice. Examenul imagistic prin orto-
partograma ori cefalometria de profil a structurilor
maxilo-faciale confirma doar prezenta formelor ano-
maliilor dento-maxilare la copii.

La orice pacient cu simptome clinice §i imagistice
ale anomaliilor dento-maxilare trebuie evaluati para-
metrii electromiografici in diferite faze de contractii
musculare, dar si in faza de restabilire a modificarii lor.
Confirmarea diagnosticului de anomalie dento-ma-
xilard asociatd cu cefalee de tensiune se efectueazi in
baza electromiografiei muschiilor masticatori, care este
o investigatie rapida, sigura si relativ ieftind. Parame-
trii esentiali care sunt mdsurati prin electromiografie
a muschilor masticatori sunt amplitudine medie (uV)
si durata medie (ms) a activitétii bioelectrice precum
si raportul lor in diferite faze de contractie. Metoda
suplimentara de investigatie a muschiilor masticatori
trebuie sd respecte criterii de validitate si reproducti-
bilitate pentru a putea fi considerata o sursa corecta de
informatie. Electromiografia trebuie efectuatd de per-
sonal antrenat; in caz de dubiu asupra validitétii ei se
recomandd repetarea intr-un centrul specializat.

<0.001), m. temporalis R (2.0 + 0.055 versus 1.2 +
0.063 ms p <0.001), m. temporalis L (1.8 + 0.082 ver-
sus 1.4 + 0.075 ms p <0.001 (Figure 9).

As we can see from Figure 9, the slowing of the
restoration of amplitude during maximum relax-
ation is accompanied by an increase in the aver-
age duration of muscle contractions (ms) mainly
in patients with malocclusions associated with
tension-type headaches compared to children in
the group with malocclusions and without ten-
sion-type headaches. This highlights the fact that
the neuromuscular system in children with mal-
occlusions without tension-type headache differs
both qualitatively and quantitatively, accordingly,
requires a different approach, from a curative point
of view, than that of children with malocclusions
and headache.

That said, the effectiveness of orthodontic treat-
ment and prophylaxis methods of malocclusions for
school and adolescent age based on evidence in the
literature is not obvious, and studies are needed on
other factors with several treatment methods applied
simultaneously. The literature frequently talks about
the association of the clinical manifestation of mal-
occlusions in children with functional neurological
pathology, especially organic, in children with spe-
cial needs.

As a result, the diagnosis of malocclusions in pe-
diatric dentistry is still based on the results of clinical
manifestations and imaging examination.

The definitive diagnosis of malocclusions is nec-
essary due to the secondary, especially psychological
consequences of this diagnosis, but also due to the
imposition of an expensive and long-term treat-
ment with low efficacy. At the same time, the pre-
cise diagnosis of malocclusions in school-aged and
adolescent children is also necessary due to the fact
that the clinical manifestations are nonspecific with
neurological disorders. Imaging examination by pan-
oramic x-ray or profile cephalometric of maxillofa-
cial structures confirms only the presence of maloc-
clusions in children.

In any patient with malocclusions symptoms,
the EMG parameters must be evaluated in different
phases of muscle contractions, but also in recover-
ing phase of their modification. Confirmation of the
diagnosis of malocclusions associated with tension-
type headache is made based on EMG on the masti-
catory muscles, which is a quick, safe, and relatively
inexpensive investigation. The essential parameters
that are measured by EMG of the masticatory mus-
cles are the average amplitude of the action poten-
tials (uV) and the duration of their potential (ms)
as well as their ratio in different contraction phases.
The EMG method on the masticatory muscles must
meet validity and reproducibility criteria in order to
be considered a correct source of information. EMG
must be performed by trained personnel; In case of
doubt about its validity, it is recommended to repeat
it in a specialized center.

Pavel Godoroja
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Manifestérile clinice ale anomaliilor dento-ma-
xilare asociate clinic cu spasme musculare depind
in mare masura de muschiul implicat in procesul
patologic predominant dar si de circumstantele care
au condus la crearea lor [22, 23, 24]. Practic in toa-
te cazurile de anomalii dento-maxilare, asociate cu
cefalee de tensiune si se acutizeaza pe masura ce
muschiul se contracta, dar, studiind capacitatile de
relaxare dupd testul cu efort fizic maximal timp de
5 secunde, fenomenul algic se poate acutiza si dupd
terminarea masticatiei (in faza de relaxare maximal
din cauza relaxdrii partiale) [25]. Am urmdrit la nivel
electromiografiei de suprafata cd in ADM mastica-
tia are loc cu contractii musculare partiale repetitive.
Din aceste considerente la copiii cu ADM masticatia
frecvent se asocia cu cefalee de tensiune, urmate de
slabiciuni generale, iar obiectiv evidentiem micsora-
rea masei musculare in muschii masseter si tempo-
ral la palpare, iar in unele cazuri — si cu dereglari
senzoriale. In urma examenului electromiografic in
diferite faze ale contractiilor musculare la copiii cu
ADM asociate ori nu cu cefalee de tensiune am evi-
dentiat caracter functional si reversibil al aparatului
neuro-muscular si, concomitent, am diferentiat copiii
care necesita tratament ortodontic si neurologic de
lungd durata sau ortodontic propriu-zis.

Concluzii

Electromiografia este o metoda obiectiva de exa-
minare a caracterului neuro-reflector si necesard
pentru a confirma prezenta ori absenta slabiciunii
musculare patologice ale aparatului neuromuscular
implicat in actul masticator.

Conform studiului dat pacientii cu anomalii den-
to-maxilare care prezintd la examenul clinic exo-/
endobucal o asimetrie faciald sau o devierea a liniei
mediane la arcada superioard/inferioard de origine
congenitala si dobindita prezinta concomitent o ten-
dinta de complicatii suplimentare la nivelul sistemu-
lui nervos periferic si muscular.

O combinatie dintre scaderea amplitudinii me-
dii (uV), asociatd cu crestere duratei activitagii
bioelectrice(ms) pentru un muschi din sistemul mas-
ticator la copiii cu anomalii dento-maxilare reflecta
reducerea capacitétii de contractie musculara, in ca-
zul analizat mai accentuata la pacientii cu anomalii
dento-maxilare si fara cefalee de tensiune.

The clinical manifestations of malocclusions
clinically associated with muscle spasms largely de-
pend on the muscle involved in the predominant
pathological process but also on the circumstances
that led to their creation [22, 23, 24]. In virtually all
cases of malocclusions associated with tension-type
headaches and worsens as the muscle contracts, but
studying the relaxation capabilities after the test with
maximum physical effort for 5 seconds, the pain may
worsen after chewing (in the maximum relaxation
phase due to partial relaxation) [25]. We followed
at EMG level that in malocclusions the mastication
takes place with repetitive partial muscular contrac-
tions. For these reasons, in children with malocclu-
sions, chewing is often associated with tension-type
headaches, followed by general weaknesses, and we
objectively show a decrease in muscle mass in the
masseter and temporalis muscles on palpation, and
in some cases — and with sensory disorders.

Following the EMG examination in differ-
ent phases of muscle contractions in children with
malocclusions associated or not with tension-type
headache, we highlighted the functional and revers-
ible nature of the neuro-muscular system and, at the
same time, we differentiated children who require
long-term orthodontic and neurological treatment
or pure orthodontic treatment.

Conclusions

Electromyography is an objective method of ex-
amining the neuro-reflective character and neces-
sary to confirm the presence or absence of pathologi-
cal muscle weakness of the neuromuscular system of
the masticatory act.

According to this study patients with malocclusions
who present facial asymmetry or a deviation of the
midline at the upper / lower dental arch during exo- /
intraoral clinical examination caused by congenital or
acquired factors simultaneously present a pathology of
the peripheral nervous and muscular system.

A combination of a decrease in mean amplitude
(1V) associated with an increase in potential dura-
tion (ms) for a masticatory muscle in children with
malocclusions reflects a reduction in muscle contrac-
tion capacity, in the case analyzed more pronounced
in patients with malocclusions and without tension-
type headache.
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