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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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The essence of prevention, early diagnosis, rather than sur-
gical correction of maxillofacial pathologies, lies in the elimi-
nation of primary and/or already developed secondary changes 
of the upper and lower jaws, occlusion and nasal cavity which 
simultaneously contributes to more adequate treatment of na-
sopharyngeal pathologies. Some treatment modalities for nar-
rowed, v-shaped upper jaw expansion allow for a nasal cavity 
expansion (even on its bony level!) along with dental arch nor-
malization – a problem irresolvable by conservative manage-
ment. As a result, patient receives a complex treatment aimed 
at resolution of inflammation or sany other problem in the naso-
pharyngeal system, or correction of already developed maxillary 
abnormalities, and can thereby normalize jaw growth, formation 
of the face and occlusion [1].

There has been a growing interest among researchers and medi-
cal doctors lately, over significance of an array of factors affecting 
development of facial bony structure, its transverse growth and for-
mation of functionally correct occlusion with major emphasis on 
masticatory muscles, specifically masseter and temporalis muscles 
– not only their coordinated activity but such physiological char-
acteristics as contractility and, accordingly, excitability. It should 
be noted, however, that data on the effects of aging and gender on 
the electromyographic indicators of this apparatus are sparse in the 
literature. Researchers have found that masticatory muscle fatigue 
is more prevalent in women than in men.

Breathing, particularly nasal, besides its classic physiolog-
ic functions, has intimate functional involvement in the for-
mation of facial, oral and masticatory muscles, facial bones 
and their physiologic activity.

Below, we postulate main outcomes, directly and/or indi-
rectly related to nasal and oral breathing modes, which may 
have short or long-term causative effects on various orth-
odontic anomalies.

– Normal breathing pattern consists of 10-12 cycles of in-
spiration and exhalations. With oral breathing, this number 
increases to 12-20 cycles [2];

– nasal breathing determines the tonus of cerebral vascular 
system, intracranial and intraocular pressures. Oral breathing 
affects such an important physiologic regulatory mechanism 
as cerebral blood flow;

– as nasal breathing determines rhythmical changes in ce-
rebrospinal fluid pressure, it also constitutes an important 
mechanism for its movement;

- nasal breathing determines type and characteristics of 
bone growth.

During nasal breathing, the tongue “rests” on the palate without 
touching the teeth and thus positioned, it develops passive pressure, 
stimulating stem cells in the palatine suture and periodontal liga-
ment and determines normal growth of dental arch, i.e. teeth erupt 
around the circumference of the tongue, thereby forming a healthy 
shape of dental arch. Collateral pressure of the tongue is compen-
sated by buccinator muscles. In oral breathing the tongue detached 
from the palate becomes one of the causative agents for dental arch 
narrowing under the influence of buccinators.

- Certain symptoms such as partly open lip position, improper 

tongue posture, mentalis hyperfunction in touching lips, altered 
occlusion and hard palate represent defining characteristics of 
oral breathing [15]. In such cases the tongue shifts downward 
and forward, causing buccinators to compress and collapse up-
per dental arch. Such patients have narrow, undeveloped upper 
jaw and often, we might say, elongated facial profile. This com-
plex is known as “long face” syndrome.

- Bone growth abnormalities i.e. alterations in the upper 
and lower jaw growth caused by oral breathing can later lead 
to obstructive sleep apnea. Clockwise rotation of the maxilla-
mandibular complex can even bring on airway constriction and 
serious sleep problems.

Hence, type of breathing can turn out to be a causative 
factor for (or result of) orthodontic anomalies alongside the 
respiratory-metabolic disorders. Consequently, assessment of 
functional characteristics of the masticatory apparatus, which 
differ in two breathing modes, could be of interest for the 
evaluation of the degree of orthodontic dysfunction and for-
mation of an effective individualized treatment plan.

Electromyography of masticatory muscles is a qualita-
tive and quantitative assessment method used with dental, 
including orthodontic patients. Superficial location of tem-
poralis and masseter muscles renders them more measurable 
by electromyography, and therefore they are most frequently 
a subject to clinical examination among all the muscles in-
volved in the elevation of lower jaw [21,22]. Electromyog-
raphy of masticatory muscles is a simple, inexpensive and 
noninvasive test causing no discomfort to a subject and not 
accompanied by any side effects. Although, certain artifacts 
such as instrumental noise, thickness of subcutaneous adi-
pose tissue, cross talk from adjacent muscles, etc…are surely 
present. Despite this, electromyography of craniofacial area, 
specifically of masticatory muscles, is still an effective tool 
for objective assessment of functional state of masticatory 
apparatus and functional aspects of occlusion.

Aim of the study was to assess electrophysiological char-
acteristics of the masticatory muscles (temporalis masseter 
muscles bilaterally) in nasal and oral breathing modes.

Material and methods. The study was conducted on the 
group of 22 female volunteers aged 18-30 years. Conflict of 
interest was ruled out. The research was carried out within a 
frame of population-based study.

All subjects enrolled in the study had permanent dentition 
with all second molars present; minimum 28 natural teeth in 
total. None of them had clinical manifestations of somatic, neu-
rological or endocrine disorders or those of nasal cavity, para-
nasal sinus or tonsillar disorders. Written informed consent was 
obtained from all subjects. To narrow the selection of subjects 
eligible for the study, we applied a protocol of normalized elec-
tromyographic recording during maximal voluntary contraction 
of clenching the teeth on the cotton rolls.

Subjects had different breathing patterns (nasal, oral, mixed 
oronasal), although, result analysis of the study is based on 
data collected from participants with nasal and oral breathing 
patterns, i.e. 15 volunteers out of total sample of 22.
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Electrophysiologic study of the right and left masseter and 
temporalis muscles was conducted using an apparatus Easy-
Myo (Italy).

Silver/silver-chloride bipolar electrodes for the study of mas-
seter muscles were placed on the external surfaces of the cheeks 
on a proper side during maximal voluntary contraction nof 
clenching over the most easily palpated protuberance parallel 
to the muscle fibers [5]. Reference electrode was placed on the 
forehead. Prior to electrode placement the area of the skin was 
cleaned with an alcohol based solution. Bipolar electrodes were 
spaced by 22 mm distance.

Electromyographic activity was recorded using four chan-
nels of eight-channel electromyograph (EasyMyo). Signal 
was digitally filtered and averaged over 3000 ms. The elec-
trical activity of the right and left masseter and temporalis 
muscles was measured in microvolts (μV) using mean value 
for each muscle.

Electromyographic potentials were standardized according 
to Ferrario [4-6]. Two 10-mm-thick cotton rolls were posi-
tioned between the second premolar and the first molar of the 
mandible. Electromyogram of maximal voluntary contraction 
of clenching was recorded for a period of 3 sec offering pos-
sibility to block dentoalveolar proprioception and determine 
the degree of muscular contractility. Subjects were asked to 
repeat the same act using their own occlusion where occlusal 
contacts had indirect effect on muscle tone. We adopted the 
first test as a standard (100%) where muscle status is free 
from the effects of other factors including teeth.

Results and discussion. The table contains indicators of 
electrophysiologic characteristics of masticatory muscles: right 
and left temporalis muscles, right and left masseter muscles ex-
pressed in μV,P<0,001.

In subjects with nasal breathing electromyographic poten-
tials fall within standardized range. In the group of subjects 
with oral breathing standardized activity of masseter and 
temporalis muscles have uneven pattern. It differs on the two 
sides (asymmetry) and in the two pairs of muscles. The asym-
metry (sides) and unevenness (muscle pairs) during normal-
ized muscle activity could result from functionally unstable 
occlusion, where clenching the teeth on a cotton roll produces 
weak proprioceptive signal which forces a patient to clench 
their teeth even stronger and increase masticatory muscle ac-
tivity. Altered occlusion, then, can trigger abnormal muscle 
activity [7].

Indicators of the degree of mean muscle contractility recorded 
as a result of standardized maximal voluntary contraction show 
that in nasal breathing muscle activity is homogenous and sym-
metric in the right and left masseter and temporalis muscles. 
Conversely, the indicators are dissociated in oral breathing; elec-
trophysiological activity and, consequently, contractility of the 
muscles are reduced, which must be caused by recruitment of 
decreasing number of less excitable motor units.

The results yielded by the study suggest that the data on the state 
of neuromuscular balance of the masticatory apparatus could be 
utilized for the assessment of the degree of orthodontic dysfunction 
and for development of individualized treatment plan. Presently, 
the study continues to the next stages.
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SUMMARY

ELECTROPHYSIOLOGICAL CORRELATES OF MAS-
TICATORY MUSCLES IN NASAL AND ORAL BREATH-
ING MODES
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Type of breathing (nasal, oral, oronasal) can turn out to be a 
causative factor for (or result of) orthodontic anomalies along-
side the respiratory-metabolic disorders. Consequently, assess-
ment of functional characteristics of the masticatory apparatus, 
which differ in oral and nasal breathing modes, could be of inter-
est for the evaluation of the degree of orthodontic dysfunction 
and formation of an effective individualized treatment plan.

Aim of the study was to assess electrophysiologic character-
istics of the masticatory muscles bilaterally in nasal and oral 
breathing modes.

The study was conducted on the group of 22 women-volun-
teers aged 18-30 years. All subjects enrolled in the study had 
permanent dentition with all second molars present; minimum 
28 natural teeth in total. None of them had clinical manifesta-
tions of somatic, neurological or endocrine disorders or those 
of nasal cavity, paranasal sinus or tonsillar disorders.Written in-
formed consent was obtained from all subjects. To narrow the 
selection of patients eligible for the study, we applied a proto-
col of normalized electromyographic recording during maximal 
voluntary contraction of clenching on a cotton roll. 

Indicators of the degree of mean muscle contractility recorded 
as a result of standardized maximal voluntary contraction show 
that in nasal breathing muscle activity is homogenous and sym-
metric in the right and left masseter and temporalis muscles. 
Conversely, the indicators are dissociated in oral breathing. 
Electrophysiological activity and, consequently, contractility of 

the muscles are reduced, which must be caused by recruitment 
of decreasing number of less excitable motor units.

The results yielded by the study suggest that the data on the 
state of neuromuscular balance of the masticatory apparatus 
could be utilized for the assessment of the degree of orth-
odontic dysfunction and for development of individualized 
treatment plan.

Keywords: orthodontic anomalies, electrophysioloical corre-
lates, masticatory muscles, nazal breathing, oral breathing.
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Тип дыхания (носовое, оральное, ороназальное) может 
оказаться причинным фактором (или результатом) ортодон-
тических аномалий наряду с респираторно-метаболически-
ми нарушениями. Следовательно, оценка функциональных 
характеристик жевательного аппарата, различающихся ре-
жимами орального и носового дыхания, может быть инте-
ресна для оценки степени ортодонтической дисфункции и 
формирования эффективного индивидуального плана лече-
ния.

Цель исследования - оценить электрофизиологические 
характеристики жевательных мышц (двухсторонне) в режи-
мах носового и орального дыхания.

Исследование проводилось на группе из 22 женщин-до-
бровольцев в возрасте 18-30 лет. У всех участниц исследо-
вания были постоянные прикусы; все вторые моляры в на-
личии; всего не менее 28 естественных зубов. Ни у одной 
из них не было клинических проявлений соматических, не-
врологических или эндокринных нарушений или наруше-
ний полости носа, придаточных пазух носа или миндалин. 
Письменное информированное согласие было получено от 
всех субъектов. Чтобы ограничить выбор пациентов, под-
ходящих для исследования, мы применили протокол норма-
лизованной электромиографической записи при максималь-
ном произвольном сжатии на ватном валике.

Показатели степени средней сократимости мышц, зареги-
стрированные в результате стандартизованного максималь-
ного произвольного сокращения, показали, что при носовом 
дыхании мышечная активность однородна и симметрична 
в правой и левой жевательных и височных мышцах. И на-
оборот, при ротовом дыхании показатели диссоциированы. 
Электрофизиологическая активность и, как следствие, со-
кратимость мышц снижаются, что должно быть вызвано 
привлечением менее возбудимых двигательных единиц.

Результаты исследования позволяют предположить, что 
данные о состоянии нервно-мышечного баланса жеватель-
ного аппарата могут быть использованы для оценки степени 
ортодонтической дисфункции и для разработки индивиду-
ального плана лечения.
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reziume

saReWi muskulaturis eleqtrofiziologiuri 
korelatebi cxvirisa da piriT sunTqvis piro-
bebSi

1,2,3a.baqraZe, 1z. vadaWkoria, 2i.kvaWaZe

Tbilisis saxelmwifo samedicino universite-
ti, 1bavSvTa da mozardTa yba–saxis qirurgiisa 
da qirurgiuli stomatologiis departamenti; 
2fiziologiis departamenti; 3stomatologiis 
klinika da saswavlo-kvleviTi centri „uniden-
ti“, saqarTvelo

sunTqvis tipi (cxvriT, piriT, Sereuli), gar-
da respiraciul-metaboluri darRvevebisa, 
orTodontiuli anomaliebis mizezi (an Sedegi) 
SeiZleba iyos. Sesabamisad, orTodontiuli dis-
funqciis xarisxis Sefasebis da mkurnalobis 
efeqturi, individuri sqemis SedgenisaTvis sain-
teresoa saReWi aparatis funqciuri maxasiaTe-
blebis Sefaseba, rac piriT da cxviriT sunTqvis 
dros gansxvavebulia.
kvlevis mizans warmoadgenda saReWi muskulatu-

ris saReWi muskulaturis (marjvena da marcxena 
safeTqlis kunTebi, marjvena da marcxena saReWi 
kunTebi) eleqtrofiziologiuri maxasiaTeblebis 
Sefaseba cxvirisa da piriT sunTqvis pirobebSi.
kvleva Catarda 18-30 wlis asakis 22 moxal-

ise qalze. kvlevis yvela subieqts hqonda mud-

mivi Tankbilva da yvela meore molari, jamSi 
- minimum sakuTari 28 kbili; arc erT maTgans 
ar aReniSneboda sistemuri somaturi, nevrolo-
giuri an endokrinuli, aseve, cxviris Rrus, wi-
aRebis, tonzilebis klinikurad manifestirebuli 
paTologiebi. TiToeuli maTganisagan miRebulia 
werilobiTi informirebuli Tanxmoba kvlevaSi 
monawileobaze. kvlevaSi, pacientebis maCvene-
blebis variabelobis SemcirebisaTvis, gamoyeneb-
uli iyo eleqtromiografiuli protokoli, rac 
gulisxmobs normalizebul eleqtromiografiul 
Canawers kbilebis maqsimaluir moWerisas bambis 
lilvakebze.
standartizebuli maqsimaluri kontraqciis pi-

robebSi daregistrirebuli kunTebis saSualo 
SekumSvadobis xarisxis maCveneblis mixedviT, 
cxviriT sunTqvis pirobebSi rogorc marjvena 
da marcxena sakuTriv saReWi, aseve safeTqlis 
kunTebis aqtivoba homogenuri da simetriulia. 
piriT sunTqvis SemTxvevaSi ki maT Soris diso-
ciacia izrdeba, kunTebis eleqtrofiziologiuri 
aqtivoba, Sesabamisad -kumSvadoba, daqveiTebulia. 
aRniSnulis mizezs unda warmoadgendes agzne-
baSi CarTuli maRalzRurblovani mamoZravebeli 
erTeulebis raodenobis Semcireba.
miRebuli Sedegebi miuTiTebs saReWi aparatis 

nerv-kunTovani balansis mdgomareobis maxasiaTe-
blebis gamoyenebis SesaZleblobis Sesaxeb, maT 
Soris, orTodontiuli disfunqciis xarisxis 
Sefasebis da mkurnalobis individuri sqemis 
dagegmvis dros.

КЛИНИКО-ФИЗИОЛОГИЧЕСКИЕ ОСОБЕННОСТИ 
ВНУТРИКОСТНОГО ОБЕЗБОЛИВАНИЯ ПРИ ДЕНТАЛЬНОЙ ИМПЛАНТАЦИИ 

Сохов С.Т., Ушакова О.П.
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Проведение операции дентальной имплантации пред-
полагает обязательное эффективное и безопасное мест-
ное обезболивание области вмешательства. Операция по 
установке имплантата - травматичная процедура, часто 
сопровождается осложнениями местного и общего харак-
тера, как во время лечения, так и в послеоперационном 
периоде [3,12]. С особым вниманием при проведении вме-
шательств в полости рта по установке дентального им-
плантата следует отнестись к местному обезболиванию. 
Нарушение техники местного обезболивания, режима 
дозирования анестетика, пренебрежение аспирационной 
пробой, неверный выбор препарата могут стать причиной 
возникновения дополнительных осложнений, отягощаю-
щих и без того непростой послеоперационный период 
[15]. Токсичность местных анестетиков может проявить-

ся при неверном выборе препарата для анестезии, его до-
зировки, концентрации вазоконстриктора [9,21]. Местная 
анестезия часто наступает не в полном объеме, со сни-
женным эффектом, что препятствует проведению безбо-
лезненного вмешательства. Необходимость проведения 
дополнительного местного обезболивания для дости-
жения эффективной анестезии и длительный латентный 
период отражаются на психоэмоциональном состоянии 
пациента и врача, увеличивают общее время операцион-
ного вмешательства [11]. Прямые трудозатраты врача сто-
матолога хирурга при проведении операции дентальной 
имплантации часто приближены к общим трудозатратам 
всего оперативного вмешательства. Одной из причин яв-
ляется длительное ожидание наступления анестезии [7].

Последние разработки в области инъекционного авто-


