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Rezumat

Introducere. Controlul dinamic si static
al mecanoreceptorilor la pacientii dentati di-
ferd mult de cel al pacientilor cu proteze cu
suport implantar. Electromiografia de supra-
fata poate servi ca element de control al tra-
tamentului stomatologic pe parcursul si dupd
tinalizarea acestuia.

Scop. Evaluarea indicilor electromiografi-
ei de suprafa{d la etapele de ajustare si fixare
a restaurdrilor totale fixe cu suport implantar.

Material si metode. In cadrul studiului
au fost inclusi 13 pacienti cu vérsta cuprinsa
intre 38 si 68 ani (55.76 +2.62 ani) cu eden-
tatii totale. In cadrul investigatiilor au fost
determinati 10 parametri ai electromiografi-
ei: TAL, TAM, MMR, MML, PocTA, PocTL,
BAR, IMPACT, ASYM, TORS comparand cu
metoda conventionald de ajustare ocluzala la
etapa de aplicare a protezelor.

Rezultate. La 7 pacienti contactele ocluza-
le ajustate conventional erau in concordantd
cu parametrii electromiografici functionand
simetric. In 5 cazuri au fost depistate valori
crescute, mai mari de 50uV ale muschilor
temporali si maseteri (2 temporal stang, 3 ca-
zuri temporal drept, 3 cazuri maseter stang si
2 cazuri maseter drept). In 3 cazuri au prezen-
tat ugoare asimetrii, clinic acceptabile. In 3 ca-
zuri din 13 nu s-a putut obtine o echilibrare a
functiei musculare la electromiografie in po-
fida unor contacte ocluzale echilibrate clinic.

Concluzii. Exista multipli factori care pot
influenta rezultatul electromiografiei de su-
prafatd cu obtinerea diferitor valori la acelasi
pacient. Deci aceasta metoda nu trebuie sa
inlocuiascd ci mai degraba sa completeze cu
date suplimentare metoda conventionald de
ajustare ocluzald.

Cuvinte cheie: Electromiografie, reabili-
tare implanto-protetica, ajustare ocluzala.

Summary

Introduction. The static and dynamic
controls of mechanoreceptors in dentate pa-
tients strongly differ from the ones with full
implant restorations. The surface electromy-
ography can serve as a control element during
the or after the dental treatment.

Aim. Evaluation of surface electromyog-
raphy indexes during the adjustment and de-
livery of fixed full implant supported restora-
tions.

Material and methods. The study includ-
ed 13 completely edentulous patients aged be-
tween 38 and 68 years old (55.76 +2.62 years).
Ten parameters were assessed during the
electromyography: TAL, TAM, MMR, MML,
PocTA, PocTL, BAR, IMPACT, ASYM, TORS
comparing with the conventional method of
occlusal adjustment during prostheses fixa-
tion.

Results. In seven patients the clinical
occlusal adjustments coincided with the pa-
rameters provided by the software presenting
symmetrical muscular function. High values
above 50UV, were recorded in 5 muscles (left
temporalis 2 cases, right temporalis 3 cases,
left masseter 3 cases, right masseter 2 cases).
Three cases presented clinically acceptable
symmetry of muscle function. In 3 cases out
of 13 was not possible to equilibrate the mus-
cular function despite the clinically adjusted
prostheses.

Conclusions. There are multiple factors
that can influence the results of surface elec-
tromyography giving different values even in
same patients. Thus, this method must not re-
place but complete the conventional occlusal
adjustment procedures providing additional
information.

Key words: Electromyography, implant-
prosthetic rehabilitation, occlusal adjustment.
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Introducere

Ajustarea ocluzala prin slefuirea selectivd a con-
tactelor dento-dentare are ca scop imbunatatirea dis-
tributiei fortelor pe suprafa{a ocluzala cat mai mare
la un numar maxim posibil de dinti. Aceasta proce-
durd fiind importanta ca element de echilibrare si
distributie a fortelor ocluzale in bruxism, boala paro-
dontald, ocluzia traumaticé sau disfunctia articulatiei
temporo-mandibulare [1, 2]. Aceasti etapd se aplica
la fiecare tratament protetic fie acesta fix sau mobil.
Scopul acestuia este de a permite prezenta contacte-
lor centrice multiple in lucrarea protetica noua. Pe
parcursul anilor sau formulat principii standarde de
realizare a ocluziei statice si dinamice precum cele
enumerate de PE. Dawson [3]:

1. Contacte stabile simultane cAnd mandibula se

afld in relatie centrica.

2. Ghidajul anterior armonizat cu miscarile li-

mitd ale articulatiei temporo-mandibulare.

3. Dezocluzia dintilor posteriori in protruzie.

4. Dezocluzia dintilor posteriori pe partea nelu-

cratoare in laterotruzie.

5. Lipsa interferentelor in grupul posterior de

dinti atét in protruzie cat si laterotruzie.

Interferentele ocluzale centrice cat si in miscarile
excentrice in cadrul lucrarilor protetice fixe se sol-
deazd cu aparitia stresului la suprafata materialului
de placaj ceramic si creeazd ,fisuri conice Herziene”
ce duc la fracturarea portelanului [4].

Metodele clinice conventionale sunt adesea su-
biective si corelate cu experienta medicului practi-
cian ceea ce poate duce la lipsa unei standardizéri
obiective a procesului de ajustare ocluzald finala a
lucrarilor portetice.

Tehnologiile digitale la ora actuala permit obti-
nerea §i prelucrarea informatiei, proiectand grafic
situatia in timp real la etapa de ajustare ocluzala, atat
a sistemului muscular cét si a intensitatii si localizarii
contactelor ocluzale [5].

La ora actuald electromiografia indicd schematic
localizarea contactelor ocluzale si gradul de activitate
musculard la aceste contacte. Distributia si intensi-
tatea contactelor ocluzale in restaurarea protetica va
duce la modificarea tonicitatii musculare.

Scop

Evaluarea indicilor electromiografiei de suprafata
la etapele de ajustare si fixare a restaurarilor protetice
totale fixe cu suport implantar.

Material si metode

Cercetarea este axatd pe un studiu prospectiv de
cohortd efectuat pe pacientii ce necesitau reabilitare
totala implanto-protetica la unul sau ambele maxilare.

Protocolul cercetarii si acordul informat au fost
aprobate in cadrul comitetului de eticd a USMF ,,Ni-
colae Testemitanu” la data de 16.03.2018 nr 43. Cri-
teriile de includere au fost:

1. Pacientul are cel putin 10 dinti pe arcade pen-

tru calibrarea dispozitivului.

2. Nu prezinta boli generale necontrolate ce pot

compromite interventia de inserare a implantelor.

Introduction

Occlusal adjustment through selective grind-
ing has the purpose to enhance the distribution
of masticatory forces on an increased number of
teeth, thus increasing the contact surface with an-
tagonist teeth. This procedure plays an important
role in patients with periodontal diseases, bruxism,
traumatic occlusion and TMD disorders [1, 2].
This procedure is applied in every prosthetic resto-
ration both mobile and fixed. The aim is to adjust
the restoration to have multiple, centric interdental
contacts. Specific, standard principles have been
advocated in the literature for dynamic and static
occlusal adjustment, one of them belonging to P.E.
Dowson [3]:

1. Stable, multiple contacts when mandible is in

centric relation.

2. Anterior guidance harmonized with the bor-

der movements of the TMJ.

3. Disocclusion of posterior teeth in protrusion.

4. Disocclusion of posterior teeth on non-

working side in lateral jaw movement.

5. Lack of interferences in both protrusion and

side movement.

Occlusal interferences in centric and excentric
movements in fixed prostheses lead to stress on ce-
ramic surface creating “Hertzian fissures” with sub-
sequent porcelain fracture [4].

Clinical methods of occlusal adjustment are often
subjective and strongly dependent on doctor’s expe-
rience which can lead to the lack of an objective as-
sessment of occlusal contacts during adjustment.

Digital technologies nowadays tend to help doc-
tors through a graphical presentation of clinical situ-
ation in real time of occlusal contacts™ localization,
intensity and muscular response [5].

Electromyography can help to identify the occlu-
sal contacts depending on muscular activity of spe-
cific muscle groups. Thus, the intensity and contact
localization in prosthetic restoration will influence
the muscular activity.

Aim

Evaluation of electromyography indices during
adjustment and fixation of full implant supported
restorations.

Material and methods

The paper is based on a prospective cohort study
of patients requiring full fixed implant supported res-
torations of one or both jaws.

The study protocol was approved by the research
ethics committee on 3™ March 2018, nr.43. Inclusion
criteria were:

1. Patient has at least 10 teeth on the arches for

device calibration.

2. No general contraindication to implant place-
ment procedure.

No relevant muscular or TM] disorders.

4. No general muscular pathologies are present
that might influence the electromyographic
values.
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3. Nu prezinta disfunctii ale articulatiei tempo-

ro-mandibulare anterior raportate.

4. Nu prezinta patologii musculare generale ce ar

putea compromite valorile elctromiografiei.

5. Nu detin dispozitive electronice precum sti-

mulator cardiac.

In studiu au fost inclusi 13 pacienti (11 femei si
2 bérbati) cu varsta cuprinsa intre 38 si 68 ani (55.76
+2.62 ani) cu edentatii totale la unul sau ambele ma-
xilare. Trei pacienti prezentau edentatii totale bima-
xilare si 10 pacienti edentatii unimaxilare. La 5 pa-
cienti cu edentatii unimaxilare, ca dintii antagonisti
erau lucrdri fixe metalo-ceramice. La 5 pacienti ca
antagonisti au fost preponderent dinti naturali fie
proteze fixe metalo-ceramice de dimensiuni mici
(p4na la 3 unitati). Din grupul pacientilor edentati
total bimaxilar intr-un caz antagonistii erau punte
metalo-ceramicd cu sprijin implantar, 1 caz proteza
total mobilizabild si 1 caz de proteza fixd provizorie
acrilicd cu suport implantar. Pacientii s-au adresat
pentru tratament implanto-protetic in Clinica Sto-
matologicd Universitara ,,Joma Ciorbd” si clinica pri-
vatda SRL ,,Masterdent” fiind supusi examenului cli-
nic si paraclinic pentru determinarea posibilitatilor
inserdrii implantelor dentare endoosoase.

Pacientilor s-a realizat preoperator, tomogra-
fie computerizatd cu fascicol conic (ACTEON™ X-
MIND’ TRIUM, Italia) pentru planificarea inserdrii
implantelor si radiografie panoramica postimplantar
pentru confirmarea pozitionarii implantelor fatd de
formatiunile anatomice adiacente. La 12 pacienti s-a
realizat incdrcare imediata conform conceptului Fast
and Fixed, intr-un caz s-a realizat incarcare conventi-
onala. Toti pacientii au primit proteze fixe provizorii
acrilice sau metalo-acrilice.

De la etapa de inserare a implantelor pana la in-
carcare a durat in mediu 66.46+11.25 ore. Pentru
protezele fixe s-a urmat realizarea ghidajului domi-
nant canin sau in unele cazuri de grup implicAnd
primul sau/si al doilea premolar. Protezele incarcate
imediat nu prezentau extensii iar la 10 pacienti nu-
mérul maxim de dinti pe arcada imediat protezata
era de 10 unitati. La etapa de fixare a protezelor se re-
aliza ajustarea contactelor
ocluzale initial cu hirtia de
articulatie de 100 microni
(Bausch Arti-Check®), ul-
terior cu cea de 12 microni
pentru definitivarea con-
tactelor atat statice cat si
dinamice (Figura 1).

Dupi finalizarea ajus-
tarii cu hartia de arti-
culatie de 12 microni se
realiza aplicarea electro-
zilor bipolari concentrici
ale electromiografului de
suprafatd cu 4 canale Fo-
rEMG (Quattroti, Italia).
Acestia se aplicau simetric

Fig.1. Contactele ocluzale dupa ajustarea lucrarii protetetice cu hartia
de articulatie de 12 microni, extensia este fdra contacte ocluzale.

Fig.1. Contacts appearance after occlusal adjustment of prosthetic
restoration with 12 microns ribbon paper, extension is out of occlusion.

5. No electronic devices are present such as pa-

cemaker.

In study were included 13 patients (11 women
and 2 men) aged between 38 and 68 years old (55.76
12.62 years) with one or two completely edentulous
arches. Three patients had no teeth on both jaws, 10
patients were fully edentulous on one arch. In 5 pa-
tients with edentulism on one arch, antagonists were
porcelain-fused—to-metal (PFM) bridges on teeth.
Another 5 patients had natural teeth as antagonists
with short PEM bridges (up to 3 units). In one case
from the bimaxillary edentulous patients antagonists
were PFM implant supported bridge, in one case a
full denture and in 1 case fixed acrylic implant-sup-
ported denture. The study was held in the Univer-
sity Dental Clinic ,Toma Ciorba” and private clinic
»Masterdent”. Patients were clinically and paraclini-
cal examined for the possibility of implant placement
their number.

Patients had a preoperative CBCT (ACTEON*
X-MIND' TRIUM, Italy) for planning and a post-
operative panoramic x-ray to confirm the position
of inserted implants toward the anatomical features.
Twelve patients had immediately loaded implants
according to Fast and Fixed concept, in one case
conventional loading was performed. All patients re-
ceived acrylic or acrylic-fused-to-metal fixed den-
tures on implants.

The mean loading time for immediate loaded im-
plants was 66.46+11.25 hours. The occlusal scheme
was performed with canine guidance or group guid-
ance including maximum the second premolar. Pro-
visional prostheses had no extensions and 10 patients
had prostheses with 10 teeth only. Prostheses were
adjusted during fixation day with 100-micron rib-
bon paper (Bausch Arti-Check®), and with 12-mi-
cron ribbon paper afterwards checking both static
and dynamic contacts (Figure 1).

The bipolar, concentric electrodes were applied
after clinical occlusal adjustment using a 4 channer
electromyograph ForEMG (Quattroti, Italy). The
electrodes were applied symmetrically on masseter
and temporalis muscles determined through palpa-
tion (Figure 2). The skin
was treated with alcohol
prior to application of sur-
face electrodes on skin. A
maximum contraction of
muscles with two cotton
rolls between premolars
was used to calibrate the
electromyograph. Patients
were instructed to maxi-
mally clench the teeth in
centric occlusion for 5
seconds, the procedure
was afterwards repeated.
The following parameters
were registered: TAL (left
temporalis muscle), TAR
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Fig.2. Aplicarea siemtricd a electrozilor concentrici pe pielea pacientului preventiv degresatd cu alcool.
Fig.2. Symmetric application of concentric electrodes on patients skin previously skimmed with alcohol.

Mm% TA 158%

Range.
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Fig.3. Reprezentarea graficd a functiei musculare in contractie voluntara maxima pand la ajustarea ocluzala (a) si dupa aceasta (b).

Fig.3. Graphical presentation of muscular function before (a) and after (b) occlusal adjustment.

pe pielea pacientului preventiv degresata cu alcool
la nivelul proiectiei muschilor temporali si maseteri
determinati prin palpare (Figura 2). Pentru calibra-
rea valorilor electromiografiei se realiza contractia
voluntard maximi cu 2 rulouri de vaté interpuse la
nivelul grupului lateral de dinti. Pacientul era in-
structat sd stranga maximal din dinti pe o durata de
5 secunde, procedura se repeta 2-3 ori. S-au inregis-
trat urmadtorii parametri; Clenching 1(BT 16:01:13)

TAL (muschiul temporal
sting), TAR (muschiul
temporal drept), MMR

114% TA

137%

(right temporalis muscle)) MMR (right masseter
muscle), MML (left masseter muscle), PocTA (sym-
metry of temporalis muscles), PocMM (symmetry
of masseter muscles), BAR (symmetry of masseter
vs temporalis muscles), IMPACT (optimal contrac-
tion length of muscles), ASYM (symmetry of right vs
left side muscles), TORS (the presence of mandible
deviation).
*ee Results

At the end of occlusal
adjustment, 7 patients had
clinical contacts correlated

muschiul maseter drept), - %) with the parameters shown
S P p
MML (muschiul maseter * e + Dby electromyograph’s soft-
sting), PocTA (simetria 3 3 ware (Figl). The param-
functiei muschilor tem- eters were in the limits
porali), PocMM (sime- . . provided by the software.
tria functiei muschilor ~ *™ ™ _ Five patients (10 muscles)
maseteri), BAR (simetria . - - - were presenting increased
functiei mugschilor tempo- FALT sav BOE T smaos  scocw MEAGHT 2 values of masseter and
TAR 5390V |POCMM 78.8L(%8.1) 83(%)<100 |[TORS 90.7R (90.1) .
rali faté de maseteri), IM- e v B 853P(951)  0s(%)<100 ASYM -157 -10<(7%)<10 temporahs muscles (2 left

Exam start

10/15/2019 @~ | [16:01 %

19.9uV

PACT (lungimea optimd
de contractie), ASYM (si-
metria functiei muschilor
pértii drepte fatd de cea
stangd), TORS (prezenta
rotatiei mandibulei cu de-
viere a mandibulei).

Fig.4. Deviation of some parameters from the manufacturer range
considered accepted clinical result.

Fig.4. Devierea unor parametri de la norma indicata a deispozitivului
consideratd ca acceptabila clinic.

temporalis, 3 temporalis
left, 3 left masseter and 2
right masseter), average
was 224. 63uV+36.782
for these muscles. On the
other hand, the average
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Rezultate

La finele ajustdrii ocluzale, 7 pacienti au prezen-
tat contacte ocluzale corelate cu indicii si imaginea
grafica echilibratd a programului electromiografului
(Figura 3). Indicatorii fiind in limitele admisibile
ale dispozitivului. In 5 cazuri (10 muschi) au fost
depistate valori crescute ale muschilor temporali si
maseteri (2 temporal stdng, 3 cazuri temporal drept,
3 cazuri maseter stang si 2 cazuri maseter drept), me-
dia fiind de 224.63uV+36.782 comparativ cu media
valorilor celorlalti muschi care in medie a fost de
23.72 uV+2.68. In pofida acestor valori crescute ale
electroactivitatii musculare, gradul de contractare
musculara era proportionala fatd de ceilalti muschi.
In altele trei cazuri valorile functiei musculare erau
usor deviate de la norma fie spre lateral sau anterior.
Cea mai frecventd deviatie a fost la indicatorul BAR.
Aceasta poate fi explicata prin prezenta prepon-
derent a grupului frontal de dinti si a premolarilor.
Aceasta duce la activarea temporarilor si mai putina
a muschilor maseteri (Figura 4).

In 3 cazuri din 13 nu s-a putut obtine o echilibra-
re a functiei musculare la electromiografie in pofida
unor contacte ocluzale echilibrate, evidentiate cu har-
tia de articulatie. In aceste situatii s-a luat decizia de
a péstra contactele ocluzale indicate de hértia de arti-
culatie. Astfel din 13 cazuri incluse in studiu, la 10 din
acestea s-a obtinut o corelatie dintre indicatorii grafici
ai electromiografiei (Figura 4) si cei clinici evidentiati
cu hartia de articulatie ceea ce a constituit 76.9%.

Discutii

Conceptele ocluzale intotdeauna au fost teme de
dezbateri, in stomatologie existind multiple scoli ce
isi argumenteazd pozitia si promoveaza anumite idei
menite s echilibreze in cea mai bund maniera func-
tia sistemului stomatognat. Indiferent de conceptul
promovat, echilibrarea contactelor ocluzale raméne
veridica pentru toate manipulatiile stoamtologice re-
staurative indiferent de scoald sau concept. Protetica
dentara mai rapid ca orice alta specialitate stomatolo-
gica restabileste structurile dentare dure modificind
rapoartele intermaxilare in termeni scurti. Aceasta
poate negativ influenta adaptabilitatea structurilor
sistemului stomatognat iar functia dintre unitatile
acestui sistem trebuie armonios corelate [9].

Pacientii cu proteze fixe cu suport implantar pre-
zintd incoordonantd a activitdtii musculare si creste-
rea fortei de contractie a acestora. Aceasta poate fi
datoratda micsordrii capacitatilor senzoriale odata cu
pierderea fibrelor periodontale ceea ce duce la cres-
terea fortei musculare (Karkazis 2002)[10]. La paci-
entii cu edentatii totale si reabilitati cu proteze fixe
cu suport implantar, echilibrarea contactelor poate
fi complicatéd din cauza lipsei controlului static si di-
namic al mecanoreceptorilor diferit fatd de cel din-
tilor naturali [6]. In unele situatii mandibula tinde
sa realizeze contacte maxime interdentare rezultand
compresie in articulatia temporo-mandibulara, de-
viere sau distalizare a mandibulei care nu este usor

of other muscles was 23.72 uV+2.68. Despite these
high indices, the contraction of the muscles was not
exceeding the values of other ones, having an equili-
brated graphical picture. In other 3 cases there were
slight deviations in one or several parameters from
the recommended range. The most often deviations
were noted in the BAR index. This might be ex-
plained by the presence of teeth in provisional den-
tures till first or second premolars which may lead to
heavier contraction of temporalis muscles than the
masseter ones.

In three cases out of 13 was not achieved a syner-
gy between the software indicators and the clinically
adjusted dental contacts. In these cases, prostheses
were adjusted according to clinical parameters. Thus,
from 13 cases, 10 had a high similarity between clini-
cal occlusal adjustment and electromyography indi-
ces which constitute 76.9%.

Discussions

Occlusal concepts were always a topic of concern,
existing multiple schools which sustain specific ideas
about occlusal force equilibration and harmonious
work of entire stomatognathic system. Despite the
doctor’s beliefs, equilibration of occlusal contacts
remains a must for all schools and concepts. Prosth-
odontics faster than any other specialty restores and
changes the dental structures and intermaxillary re-
lationships in short terms. This can negatively influ-
ence the adaptability of structures within stomato-
gnathic system thus the work of its part must be well
correlated [9].

Patients with fixed implant-supported prostheses
present additional incoordination of muscle func-
tion and increased contraction force. This can be due
to decrease of sensorial capacity as a result of peri-
odontal ligament loss (Karkazis 2002) [10]. In com-
pletely edentulous patients, occlusal adjustment can
be difficult due to lack of static and dynamic control
from mechanoreceptors, present in natural teeth [6].
In some cases, neuromuscular system tends to cre-
ate contacts with distalization or compression in the
joint which lead to muscle incoordination and further
complications. This is not always can be easily noted
during clinical adjustment. Because of that, dental
companies nowadays combine electromyography
with devices which provide insight about contact dis-
tribution and timing or incorporate these data into
electromyography itself. Some authors however men-
tion the instability in time of these parameters [7, 8].

Conclusions

Electromyography is widely used especially in
sport medicine. Its use in dental practice can help
in adjustment of prosthetic restorations creating a
symmetric muscular work. However, there are many
variables that can lead to different values in the same
patient. Surface electromyography must complete
and not substitute conventional occlusal adjustment
of implant supported restorations.
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perceputa clinic si se poate solda ulterior cu supraso-
licitare atit a muschilor si articulatiei cat si a lucrarii
protetice sau a implantelor.

De aceea, companiile stomatologice la ora actua-
1a combind programele de evidentiere a localizarii si
intensitatii contactelor ocluzale cu electromiografia.
Cu toate acestea unii autori considerd cé aceste valori
sunt supuse modificarilor in timp comparativ cu pa-
cientii dentati [7, 8].

Concluzii

Electromiografia de suprafata se foloseste pe
larg in medicind si in special in medicina sportiva.
Aplicarea acesteia in reabilitarea implanto-protetica
permite echilibrarea ocluziei noi formate tindnd cont
de simetria fortelor musculare. Cu toate acestea sunt
diferiti factori care pot influenta rezultatul determi-
ndrilor cu obtinerea diferitor valori la acelasi pacient.
Electromiografia de suprafatd nu trebuie sa inlocu-
iascd ci mai degrabd sa completeze ajustarea ocluzala
conventionald in reabilitarile totale pe implante.
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