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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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reziume

lazoleqsis antivirusuli da imunomakorigebe-
li moqmedebis Seswavla pacientebSi qronikuli 
morecidive herpesuli stomatitiT

m.gogotiSvili, n.abaSiZe, b.korsantia

Tssu-is parodontisa da piris Rrus lorwovanis 
daavadebaTa departamenti; qerTul-germanuli im-
plantaciis centri Hbi-DentImplant-i; stomatolo-
giuri klinika Davident-i; Tssu-is vl.baxutaSvilis 
sax. samedicino bioteqnologiis instituti; 
Tbilisi; SoTa rusTavelis baTumis saxelm-
wifo universitetis sauniversiteto klinika BSU 
DENT-i, saqarTvelo

sadReisod Cvens qveyanaSi grZeldeba inten-
siuri kvlevebi ekologiurad sufTa endemuri 
mcenareebisgan damzadebuli axali naturaluri 
samkurnalo preparatebis moZiebisa da danerg-
vis kuTxiT. kompania “iveria-farmaSi” ikvleven 
samamulo preparat “lazoleqs” (nedli kaklis 
perikarpiumis eqstraqti), romelmac ukve gaiara 
klinikamdeli kvlevebi da dawyebulia klinikaSi 
misi, rogorc antiherpesuli saSualebis, gamo-
yeneba.

janmrTel moxaliseebze Catarebulma cdeb-
ma aCvena lazoleqsis dadebiTi imunotropuli 
efeqti, aqedan gamomdinare, kvlevis mizans war-
moadgens preparatis antivirusuli moqedebis 
efeqtis da misi imunomodulirebadi Tvisebebis 
Seswavla klinikis pirobebSi, kerZod, qronikuli 
morecidive herpesuli stomatitis dros.
aRmoCnda, rom pacientis imunuri sistema dakav-
Sirebuli iyo herpesuli procesis simZimesTan, 
anu – ufro Zlieri imunosupresia fiqsirdebo-
da garTulebuli (mZime) formis pacientebTan. 
preparatma gamoavlina misi ormagi moqmedebis 
efeqturoba pacientebSi, rogorc antivirusuli 
TvisebiT, aseve imunotropulobiT. zoviraqsisa 
da lazoleqsis paraleluri kvlevebis Sedegad 
dafiqsirda orive preparatis maRali aqtivoba. 
Tumca, gamovlinda, rom lazoleqsis aRniSnuli 
Tvisebebi ufro metad aumjobesebs pacientis 
mkurnalobis xarisxs: adgilobrivad qsovilis 
aqtiuri regeneracia, daavadebis gamwvavebis peri-
odis Semcireba, remisiis gaxangrZliveba.
Catarebuli klinikur-laboratiuli kvlevebis 
safuZvelze rekomendebulia lazoleqsis, ro-
gorc antivirusuli da imunomamodulerebeli 
preparatis aqtiuri gamoyeneba stomatologiur 
praqtikaSi.

EXPERIENCE OF CLINICAL APPLICATION OF SURFACE ELECTROMYOGRAPHY 
AND LIGHT-CURING HYDROSTATIC SPLINT EASY BITE® IN ORTHODONTIC TREATMENT

Lyubchenko A., Tkachenko Yu.

Kharkov Medical Academy of Postgraduate Education, Ukraine

Degenerative diseases of the temporomandibular joint (DD 
TMJ) are the most common concomitant diseases of the dento-
facial anomalies (DFA) [6, 10].

In recent decades, there has been a persistent upward trend of 
DD TMJ [1,2]. This pathology complicates orthodontic treat-
ment of not only adult patients, but also children and adolescents 
[4,9]. The leading direction of pathogenetic therapy of DFA in 
patients with DD TMJ is not so much the normalization of the 
shape of the dentition as the determination and fixation of the 
therapeutic position of the lower jaw (TP LJ) with the obligatory 
correction of the tone of the masticatory muscles, restoration of 
their balance with the subsequent reconstruction of the occlusal 
plane with orthodontic and orthopedic ways [5].

At present, there are many ways to determine and register the 
central ratio of the jaws and TP LJ [7,8]. To this end, surface 
electromyography (s EMG) is actively used to analyze occlusal 
contacts and muscle balance [3].

The aim of this study is to increase the effectiveness of the 
treatment of dento-alveolar anomalies in patients suffering from 
degenerative diseases of the temporomandibular joint by im-
proving the algorithm for determining the therapeutic position 

of the lower jaw under the control of surface electromyography 
using light-curing hydrostatic splint Easy Bite®.

Easy bite® is an elastic shell in the form of a bite fork filled 
with liquid light-curing polymer that controls its height (Fig. 1).

If Easy bite® is used for the analysis of dental contacts and 
muscle balance in combination with surface electromyogra-
phy, the clinical protocol presents the following algorithm: 1. 
Complete examination using clinical and additional methods. 
2. Obtaining two complete two-layer anatomical impressions 
from the upper and lower dental arches with C - silicone im-
pression mass and the manufacturing of two pairs of gypsum 
combined models. 3. Fixation of wireless electrodes in the 
region of both temporal and both masticatory muscles (Fig. 
2). 4. Determination of the initial muscle balance by surface 
electromyography using a BTS TMJOINT or Teethan™ ap-
paratus from BTS Bioengineering (Italy): a cotton roll bite 
test and maximum closure in the habitual occlusion (clench). 
5. Analysis of baseline muscle balance using the Dental Con-
tact Analyzer software package. 

To analyze the mutual influence of 4 chewing muscles on oc-
clusal contacts, six main indices are used (Fig. 3): 
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Fig. 1. Easy bite® device kit for muscle relaxation (MR) of the 
masticatory muscles and registration of central ratio (CR): 1) 
a syringe with a fluid light-curing material - 4 syringes of 5 g 
each in a set, filling (2) an elastic shell - 12 pieces in a set, 3) 
a cannula for a syringe - 12 pieces in a set and (4) caps for the 
shell - 12 pieces, 5) clamp

Fig. 2. Fixation of the electrodes on the anterior bundles of 
the temporal and proper chewing muscles for recording their 
biological activity: 1) diagram; 2) in patient 

Fig. 3. Schematic designation of the indices used in the analysis of muscle balance program Dental Contact Analyzer:
1) POC ТА и POC ММ; 2) BAR; 3) TORS; 4) ASSIM; 5) IMPACT. Sh.

POC Index: Percentage Overlay - Comparison of the activity 
of the temporal POC TA (temporalis anterior) and the proper 
chewing muscles of the POC MM (musculus masseter) in the 
corresponding pair. The index indicates the dominance of activ-
ity of the right (R) or left (L) temporal or proper masticatory 
muscles, respectively.

So in Figure 4, with normative POC TA values ​​from 85 to 
100%, the index is 62.67 with a predominance of temporal mus-
cle activity on the right side. And POC MM with the same regu-
latory values ​​of 81.54 with a predominance of the same right 
side, which corresponds to the predominance of the right chew-
ing muscle proper. 

 BAR index: Location of the occlusal mass inertial center is 
an index that assesses the prevalence of temporal muscle activ-
ity over the masticatory (A) - anterial displacement of the mass 
inertial center during the temporal type of chewing or chewing 
over the temporal (P) - posterior displacement of the mass - in-
ertial center. So in Figure 4, at standard values, the index value 
is from 90 to 100% and the patient’s BAR index is 54, that is, it 
reflects a significant posterior displacement, i.e., a pronounced 
masseteric type of chewing.

4

TORS index: lower jaw torque is an index giving a quantita-
tive characteristic of the lateral and anterior - posterior displace-
ment of the lower jaw from the moment of first contact to the 
moment of maximum intercuspension. In patient D., twisting of 
the lower jaw to the left is noticeable.

ASSIM index: lower jaw torque is an index that quantifies 
the neuromuscular balance between the temporal and proper 
chewing muscles of the left and right sides in relation to the 
horizontal plane. A positive value of 15.31 with normative 
from -10 to + 10 confirms the sharp predominance of ac-
tivity of the muscles of the right side (right temporal 16% 
and chewing 42% against 11% of the left temporal and 31% 
chewing).

IMPACT Index: generated energy is an index that measures 
the work performed by muscles, expressed graphically as the 
area of a curve that reflects the development of muscle elec-
trical activity over time.The greater the number of occlusal 
contacts and the larger their area, the better muscle activity 
will be. Values exceeding the norm are associated with the 
type of jaw growth of the patient, the presence of parafunc-
tions, gritting of teeth, bruxism.
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Values lower than normal may indicate acute proprioceptive 
or nociceptive inhibition (presence of pain in TMJ, aggravation 
of periodontitis, contact of teeth with mucous membranes).

As can be seen from Figure 4, in patient D., as a result of hori-
zontal jaw growth, a deep traumatic bite was developed, com-
plicated by anomalies of class 2, subclass 2 according to Engle. 
Such contact with the mucosa of the palate and the mucosa of 
the transitional fold due to sharp pain makes it impossible to 
close the teeth. Therefore, at a rate of 85 to 100%, the IMPACT 
index is only 26.47% (Fig. 4). 

Fig. 4. Schematic representation of the visualization of the anal-
ysis report of patient D. and the type of occlusion (frontal, right, 
left), view of the upper and lower dental arch (explanation in 
the text)

6. Filling the hydrostatic splint with a light-curing polymer. 
Correction of the height of the splint according to the subjective 
sensations of the patient (either removing the clamp and releas-
ing excess material through the tip of the shell, or pumping an 
additional portion of the polymer from the syringe through the 
cannula). 7. Biting the splint for 15 minutes. 8. Pre-polymeriza-
tion of the splint in the oral cavity. The final polymerization of 
the splint outside the oral cavity (Fig. 5). 9. Determination of 
muscle balance when compressing teeth on a solid splint. 10. 
Correction of the splint (Fig. 6, 2).

Fig. 5. Steps of sequential polymerization of the Easy bite® hy-
drostatic splint filled with a light curing composite during regis-
tration of the therapeutic position of the lower jaw of patient C

The final definition of muscle balance. 11. Registration of the 
therapeutic position of the lower jaw with a balanced muscle 
condition A - silicone material (Fig. 6.3). 12. Determining the 
location of the upper jaw in the skull using the facial arch and 
the bite fork. 13. Plaster casting of models into the articulator 
according to the registered therapeutic position.

2

Fig. 6. The final stages of determining and registering the 
therapeutic position of the lower jaw using the light-curing hy-
drostatic Easy bite® splint under the control of EMG: 1) type of 
polymerized splint, 2) correction of the splint, 3) splint with bite 
registration (A - silicone) 

Fig. 7. Photometry in the direct and lateral projections of pa-
tient R., 12 years old

As an illustration, we provide an extract from the outpa-
tient card of patient R., 12 years old, with complaints of in-
correct tooth position and aesthetic disorders. The external 
examination: the physique is proportional, the constitutional 
type is asthenic, the Staffel posture is round-concave back, 
the scoliotic posture, the shape of the head is dolichocephal-
ic. Hypermobility of the knee and elbow joints, interphalan-
geal joints of the fingers. Extraoral examination in full face: 
the forehead is beveled, the face is asymmetrical, elongated, 
disproportionate, the middle third of the face is visually re-
duced, the lower one is enlarged, the zygomatic region is not 
expressed, the chin is shifted to the right, the eyes are deep-
set, the skin around the eyes is dark, the nasolabial folds are 
smoothed, asymmetrical, the lips come together with tension, 
the red border of the lips is dry, chapped, the corners of the 
mouth are asymmetrical.

Extraoral examination in profile: convex type of profile, in-
creased angle between the cheek line and the back of the nose, 
the positive position of the lips to the aesthetic line of Ricketts, 
the chin is sloping posteriorly. The angle of the lower jaw is 
deployed. Opening the mouth with deviation of the lower jaw.

Intraoral examination: the vestibule of the oral cavity is shal-
low, 4 mm. 
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Fig. 8. View of the oral cavity of the patient R., 12 years old

The gingiva is pale, the interdental papillae are triangular in 
shape, their height is sharply reduced, the tips are rounded. The 
recession of the gingiva is determined in the area of the teeth 
43, 42, 41, 31, 32, 33. The frenulum of the upper and lower lips 
have the correct shape, size, the correct place of attachment and 
coincide with the middle line of the face. 

There is an abundant amount of dental deposits on oral and 
vestibular surface of all teeth and pigmented plaque on teeth 23, 
26, 36, 35. 

Lateral teeth of the upper and lower jaw have an oral position, 
teeth 13, 11, 21 and 23 have a vestibular position.

15
16 55 14 13 12 11 21 22 23 24 65 26
46 45 44 43 42 41 31 32 33 34 35 36 37

The upper dental arch is V - shaped, narrowed and elongated. 
The lower dental arch is trapezoidal, narrowed and shortened.

 Dento-alveolar shortening in the frontal area of the upper 
dentition, dento-alveolar elongation in the lateral areas of both 
dentitions. 

The medial-buccal tubercle of the first permanent molar of the 
upper jaw on both sides is in contact with the same hillock of the 
same antagonist.

In the transversal plane, the buccal tubercles of the upper pos-
terior teeth contact end-to-end with the buccal tubercles of the 
lower posterior teeth.

The tearing tubercle of the canine of the upper jaw is pro-
jected on both sides onto the tearing tubercle of the canine of 
the lower jaw. 

The cutting edges of the upper incisors are projected at the level 
of the cutting edges of the lower incisors. The middle line of the 
lower dentition is shifted to the right by 1 mm. Overjet is 8 mm.

The tongue tie has the correct form and size. The tongue is 
lowered to the bottom of the oral cavity, the tone of the tongue 
is reduced. The mucous membrane of the oral cavity is normal 
in color, moist, without pathological changes. The pharynx is 
clear, tonsils do not protrude due to palatine arches, the mucous 
membrane of the posterior pharyngeal wall is normal, the palate 
is normal. The palate is high.

2Fig. 9. Visualization of the results of additional methods of 
examination of patient R., 12 years old: 1) lateral cephalometry, 
2) control diagnostic models analysis, 3) analysis of CBCT of 
the bones of the skull

The Quigley i Hein Oral Hygiene Index is unsatisfactory – 
2.9. PMA in the modification of Parma is 39%. 

Conducting of functional tests: the Ashler - Bitner test is posi-
tive-negative (morphological changes in both jaws); a colloquial 
test: anterior interdental sigmatism, non-closure of the lips when 
counting, a symptom of a thimble. 

Palpation of the masticatory muscles: soreness in the atlanto-
occipital joint on the right, both temporal muscles (mainly on 
the right), sharp pain in the lateral and medial pterygoid muscles 
(mainly on the left), chin-hyoid and mylohyoid muscles.

A manual functional study of the TMJ: a slight restriction of 
mouth opening to 43 mm, a click in both joints when opening by 
30 mm, pain on palpation of the anteroposterior synovial space 
in the right TMJ and lateral pole of the mandible head in statics 
and dynamics, pain on palpation both lateral ligaments and sore-
ness retrodiscal tissue of the right TMJ during the test - provoca-
tion with load. 

Examination plan: 1. referral to a pediatric surgeon dentist to 
remove 55 and 65 teeth; 2. consultation of a cardiorematolo-
gist regarding confirmation of undifferentiated connective tissue 
dysplasia.

Consultation of a periodontist regarding the thin phenotype of 
periodontal tissues, the small vestibule of the oral cavity and re-
cessions of the lower anterior teeth. Consultation of a kinesiolo-
gist regarding impaired posture, forced front position of the head 
and cranio-cervical dysfunction. Consultation of an ENT doctor 
regarding abstructive sleep apnea, oral breathing and glossoptosis. 
Consultation of a speech therapist for myofunctional correction of 
infantile swallowing, oral breathing, temporal chewing, impaired 
pronunciation of sounds; 3. anthropometric study of diagnostic 
models; CBCT and cephalometry in the lateral projection; analysis 
of photographs of the face in direct and lateral projection.
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During the analysis of TRG (Fig. 9, 1) in the lateral projection, 
it was found: micrognathia of the lower jaw (- 7 mm), reduction 
of branches l / j (- 5 mm), macrognathia of the upper jaw (+ 3 
mm), retroposition of the upper jaw (∠F = 82º), retroclination of 
the occlusal plane, ∠ Pn-OSP = 75º, retroclination of the lower 
jaw ∠ Pn-MP = 54º, protrusion of the dentoalveolar complex, 
∠ii = 103º, vestibular inclination of the upper incisors ∠i = 58 º, 
vestibular inclination of the lower incisor ∠ī = 78º, the vestibu-
lar inclination of the lower incisor to the dentoalveolar complex 
ī - APg = 7, the vertical type of growth (5 qualitative and 8 of 
13 quantitative signs), the distal position of the chin to the upper 
jaw ∠ MM = 76º, the skin chin is sloping posteriorly ∠T = 21º, 
the positive position of the upper lip to the Ricketts aesthetic 
line (+1), the positive position of the lower lip to the Ricketts 
aesthetic line (+5 ), smoothed cervical lordosis axis angle = 17º.

When analyzing the control diagnostic models (Fig. 9, 2) us-
ing the Pont method, in the Linder-Hart modification, narrowing 
of the upper dental arch (- 5.35 mm) and lower dental arch (- 
4.34) was established in the area of the first premolars, narrow-
ing of the upper (- 5.12) and the lower (- 2.7) dental arch in the 
area of the first permanent molars; using the Korghouse method 
in the sagittal plane, it was found: lengthening of the anterior 
portion of the upper dental arch (+ 2.18 mm) and shortening of 
the inferior dental arch in the anterior portion (- 0.5 mm); using 
the Nance method, it was established: the general lengthening of 
the upper dental arch (+ 5.68) and the shortening of the lower 
dental arch (- 1.5 mm).

When analyzing the data of cone-beam computed tomography 
(Fig. 9, 3), a description of the radiologist has been obtained: 
the left TMJ. The head of the articular process of the left branch 
of the lower jaw is somewhat flattened. Adjacent locking plates 
in the anterior-medial section of the joint space are fuzzy. The 
structure of a locking plate of the articular head In the central 
part is broken. In habitual occlusion, the articular head is located 
not deep in the articular fossa, displaced anteriorly and medially.

The width of the joint space of the left TMJ in the anterior part 
is 0.9 mm, in the posterior part is 2.1 mm, in the central part is 
1.2 mm, in the medial part is 0.8 mm, in the lateral part is 2.5 
mm. The articular tubercle is smoothed and has heterogeneous 
structure.

The right TMJ. The head is deformed, its upper medial quad-
rant is fragmented. In the subchondral part of the head, at this 
level, a section of aseptic necrosis is determined with dimen-
sions up to 2.4 × 2.0 mm. The connecting plate of the articular 
cavity is deformed and sclerosed, the subchondral part is un-
evenly sclerotic. In habitual occlusion, the articular head is lo-
cated shallowly in the articular fossa, displaced posteriorly and 
medially.

The width of the joint space is uneven and amounts to 4.0 mm 
in the anterior section, 2.6 mm in the central section, 2.0 mm in 
the posterior section, 1.3 mm in the medial section, and 3.4 mm 
in the lateral section. In the posterior-medial section, the joint 
space is not differentiated. The articular tubercle is smoothed, 
unevenly sclerotic.

Conclusion: CT signs of aseptic necrosis and fragmentation of 
the articular head of the right TMJ, arthritis-arthrosis of the left 
TMJ against the background of dysplasia of both TMJ. 

Orthodontic diagnosis: underlying disease: skeletal class 2, 
vertical type of jaw growth, skeletal reduction of the branch of 
the lower jaw on the right by 10 mm, anomaly of the 2nd class, 
1st subclass according to Engle of moderate severity, compli-
cated by an anterior open bite of mild severity, complicated by 
a double-sided buccal crossbite with a shift of the lower jaw 

to the right, of a slight degree, narrowing and lengthening of 
the upper dental arch, narrowing and shortening of the lower 
dental arch, dentoalveolar elongation in the lateral areas, dento-
alveolar shortening in the front portion of the upper dental arch, 
thin biotype periodontal tissue, small vestibule of the oral cavity, 
chewing unbalanced temporal type, infantile swallowing, mouth 
breathing, front interdental lisping, glossoptozis.

Concomitant diseases: a round-concave back according to 
Staffel, scoliotic posture, undifferentiated connective tissue dys-
plasia, aseptic necrosis and fragmentation of the joint head of 
the right TMJ, arthritis of the left TMJ against the background 
of both TMJ dysplasia.

At the first stage of orthodontic treatment, the patient was 
scheduled for occlusal shinotherapy. For this, the initial occlusal 
contacts and the state of muscle balance were analyzed (Fig. 10) 
using the BTS TMJoint apparatus (Bioengeeniring, Italy).

Fig. 10. Visualization of the results of the initial analysis of 
occlusal contacts and muscle balance of the patient R., 12 years 
old (explanation in the text)

As can be seen from the figure, the formation of such a com-
pression in the right temporomandibular joint is due to the ex-
cessively pronounced hypertonicity of the right temporal muscle 
(42%) compared with the activity of the left temporal muscle 
25%. POC TA 73.46% emphasizes the dominance of the tem-
poral muscle of the right side. The chewing muscles are in a 
hypotonic state of 20% of the right and 13% of the left muscle, 
respectively.

POC MM 76.15% characterizes the dominance of the right 
among the masticatory muscles. The BAR index of 67.93% (A) 
confirms a significant displacement of the mass inertial center 
anterially, that is, a lack of occlusal support (dental contacts) in 
the frontal region. This explains the pronounced temporal type 
of chewing of the patient.

The TORS 86.61% index indicates twisting of the lower jaw 
from the moment of initial contact to maximum intercuspidation 
(central occlusion) to the right. The 74.76% IMP index empha-
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sizes a general decrease in muscle activity, and ASIM - a sharp 
dominance of muscle activity on the right side.

Thus, to normalize muscle balance, it is necessary to add the 
height of the contacts to the area of the dentition, the closure of 
which is carried out by muscles with less activity.

After 15 minutes of using a light-curing hydrostatic splint 
with a height comfortable for the patient, it was polymerized. 
The output analysis of muscle balance and occlusal contacts was 
repeated with a solid splint (Fig. 11).

Fig. 11. Visualization of the results of the output analysis of 
occlusal contacts and muscle balance of the patient R., 12 years 
old (explanation in the text)

As can be seen from Figure 11, the use of a hydrostatic splint 
allowed balancing occlusal contacts and muscle activity. So the 
overall index of harmony of occlusion was 85% (Fig. 11, 4). In 
the upper part of the figure, a diagram of the normal arrange-
ment of the mass-inertial centers (Fig. 11, 3), marked with green 
rectangles, is projected onto the dental arch. The blue target, 
“target,” is the projection of the balance of the anterior temporal 
muscles (Fig. 11, 2).

It should be noted that the balance point of these muscles is 
not only as close as possible to the “ideal position”, but, unlike 
the initial state, does not have a twisting vector and is repre-
sented by a point. 

Compared with the initial analysis, the right anterior temporal 
muscle is active by 28% instead of 42%, and the left has in-
creased its activity to 28% instead of the original 25, (Fig. 11, 5).

It must be recalled that with physiological occlusion and 
preserved muscle balance, all four muscles participating in the 
study should be 25% active, and their activity diagram projected 
onto a schematic face should resemble a BMW car brand sign - 
proportional quarters.

Similarly, the balance of the masticatory muscles of the right 
and left sides was restored (Fig. 11, 1) - a red target with a point 
(without twisting). In the initial analysis, the right proper chew-
ing muscle was active at 20% and the left at 13%. After correc-
tion of the occlusal contacts by the hardened splint, the muscle 
activity was normalized to 22% on both sides (Fig. 11, 6).

4

56

However, out of all 6 analyzed indices marked in black (that 
is, corresponding to the norm), there are two indices highlighted 
in red. These are BAR (Fig. 11, 7) and ASIM (Fig. 11, 8).

In the output analysis of occlusion, BAR is almost 80%, that 
is, 3% is not enough to normal. This deviation can be neglected, 
especially since a long-term orthodontic treatment is planned 
and at the final stages it will be performed remodeling of the 
occlusal plane, including using micro prosthetics.

 The ASIM index confirms the remaining dominance of mus-
cle activity on the right side, however, for the decompression of 
the right head of the lower jaw at the stage of initiating occlusal 
splint therapy, this condition may be acceptable.

After the correction of the occlusal splint by the method of frac-
tional disocclusion, the occlusal contacts of the right and left sides 
were normalized. Five months later, a second CBCT examination 
of both jaws and temporomandibular joints was performed.

The following conclusion was obtained by the radiologist: the 
right TMJ. The shape of the head of the articular process of the 
right branch of the lower jaw is round, the neck is somewhat 
shortened. The connecting plate of the head in the anterior part 
of the joint space is fuzzy. The subchondral departments of the 
articular head and articular cavity are not changed. In habitual 
occlusion, the articular head is not located deep in the articular 
fossa. The joint gap of the right TMJ is uneven. The width of the 
joint space in the medial section is 1.3 mm, in the central sec-
tion is 1.2 mm, in the anterior section is 1.2 mm, in the posterior 
section is 2.4 mm, in the lateral section is 1.6 mm. The articular 
tubercle is flattened, its posterior slope is oblique, and the corti-
cal plate is fuzzy in the apex region.

The left TMJ. The central section of the head of the articular 
process of the left branch of the lower jaw is somewhat flattened. 
The connecting plate of the anterolateral part of the articular sur-
face of the head for up to 3 x 6 mm is fuzzy. The connecting 
plate of the articular cavity is without features. The subchon-
dral departments of the articular head and articular cavity are 
not changed. In habitual occlusion, the articular head is usually 
located in the articular fossa. The joint gap of the left TMJ is un-
evenly narrowed in the medial and anterior sections. The width 
of the joint space in the medial section is 1.3 mm, in the central 
section 2.4 mm, in the anterior section 1.9 mm, in the posterior 
section 2.2 mm. The articular tubercle is not changed.

Conclusion: CT signs of dysplastic atrito-arthrosis in the 
right TMJ. CT signs of the initial manifestations of dysplastic 
arthritis-arthrosis.

Thus, the processes of restorative remodeling of tissues of the 
right TMJ are observed. The patient completes the active period 
of orthodontic treatment.
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SUMMARY

EXPERIENCE OF CLINICAL APPLICATION OF SUR-
FACE ELECTROMYOGRAPHY AND LIGHT-CURING 
HYDROSTATIC SPLINT EASY BITE® IN ORTHODON-
TIC TREATMENT

Lyubchenko A., Tkachenko Yu.

Kharkov Medical Academy of Postgraduate Education, Ukraine

This study describes the clinical experience with the use of 
Easy Bite® light-curing hydrostatic splint for initiating muscle 
relaxation and determining the therapeutic position of the lower 
jaw under the control of surface electromyography at the stage 
of occlusal splinting prior to orthodontic treatment.

Surface electromyography was performed using a BTS TM-
JOINT apparatus from BTS Bioengineering (Italy) and the Den-
tal Contact Analyzer software package. The article describes the 
interpretation of the six indices, such as POC TA, POC MM, 
BAR, TORS, IMP, ASIM, for the analysis of occlusion and mus-
cle balance in a clinical example with illustrations.

The developed algorithm for determining the therapeutic po-
sition of the lower jaw is described and the results of 5 months 
of occlusal splint therapy of a 12-year-old patient with skeletal 
grade 2, a vertical type of jaw growth, a skeletal reduction of the 
lower jaw branch on the right, aseptic necrosis and fragmenta-
tion of the articular head of the right TMJ, arthritis-arthrosis of 
the left TMJ, dysplasia of both TMJs on the background of un-
differentiated connective tissue dysplasia are presented.

Keywords: hydrostatic splint, surface electromyography, oc-
clusal splinting, therapeutic position of the lower jaw.

Резюме

ОПЫТ КЛИНИЧЕСКОГО ПРИМЕНЕНИЯ ПОВЕРХ-
НОСТНОЙ ЭЛЕКТРОМИОГРАФИИ И СВЕТООТ-
ВЕРЖДАЕМОЙ ГИДРОСТАТИЧЕСКОЙ ШИНЫ 
EASY BITE® НА ЭТАПАХ ОРТОДОНТИЧЕСКОГО 
ЛЕЧЕНИЯ 

Любченко А.В., Ткаченко Ю.В.

Харьковская медицинская академия последипломного обра-
зования, Украина

В исследовании описан клинический опыт применения 
светоотверждаемой гидростатической шины Easy Bite® для 
инициирующей миорелаксации и определения терапевтиче-
ского положения нижней челюсти под контролем поверх-
ностной электромиографии на этапе окклюзионной шино-
терапии перед ортодонтическим лечением. 

Поверхностная электромиография осуществлялась с 
использованием аппарата BTS TMJOINT фирмы BTS 
Bioengineering (Италия) и пакета программного обеспече-
ния Dental Contact Analyzer. В материале статьи описана 
интерпретация шести индексов РОС ТА, РОС ММ, BAR, 
TORS, IMP, ASIM для анализа окклюзии и мышечного ба-
ланса на клиническом примере с иллюстрациями. 

Описан разработанный алгоритм определения терапевти-
ческого положения нижней челюсти и приведены результа-
ты 5 месяцев окклюзионной шинотерапии пациентки 12 лет 
с со скелетным 2 классом, вертикальным типом челюстно-
го роста, скелетным уменьшением ветви нижней челюсти 
справа, асептическим некрозом и фрагментацией сустав-
ной головки правого височно-нижнечелюстного сустава 
(ВНЧС), артрито-артрозом левого ВНЧС, дисплазией обоих 
ВНЧС на фоне недифференцированной дисплазии соедини-
тельной ткани.

reziume

zedapiruli eleqtromiografiis da sxiviT 
gamyarebadi hidrostatikuri artaSanis EASY 
BITE® klinikuri gamoyenebis gamocdileba 
orTodontiuli mkurnalobis etapze

a.liubCenko, i.tkaCenko

xarkovis diplomisSemdgomi ganaTlebis samedi-
cino akademia, ukraina

statiaSi aRwerilia sxiviT gamyarebadi hi-
drostatikuri artaSanis EASY BITE® gamo-
yenebis klinikuri gamocdileba mainicirebe-
li miorelaqsaciisa da qveda ybis Terapiuli 
mdgomareobis gansazRvrisaTvis zedapiruli 
eleqtromiografiis kontrolis qveS okluzi-
uri artaSanoTerapiis etapze orTodontiuli 
mkurnalobis dawyebamde.
zedapiruli eleqtromiografia ganxorcielda 

firma BTS Bioengineering-is (italia) aparatiT BTS 
TMJOINT da programuli uzrunvelyofis Den-
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tal Contact Analyzer-paketis gamoyenebiT. statiaSi 
okluziisa da kunTovani balansis analizisaT-
vis klinikur magaliTze da ilustraciebiT aR-
werilia eqvsi indeqsis (РОС ТА, РОС ММ, BAR, 
TORS, IMP, ASIM) interpretacia.
qveda ybis Terapiuli mdgomareobis gansaz-

RvrisaTvis aRwerilia SemuSavebuli algoriT-
mi da 12 wlis asakis pacienti-gogonas 5-Tviani 

okluziuri artaSanoTerapiis Sedegebi, ybis 
zrdis vertikaluri tipiT, qveda ybis ConCxovani 
SemcirebiT marjvena mxares, aseptikuri nekro-
ziT, marjvena safeTqel-qveda ybis sasaxsre Ta-
vis fragmentaciiT, marcxena safeTqel-qveda ybis 
saxsris arTrit-arTroziT, orive safeTqel-qveda 
ybis saxsris displaziiT SemaerTebeli qsovilis 
aradiferencirebuli displaziis fonze.

ЭФФЕКТИВНОСТЬ РАДИОЛОГИЧЕСКИХ МЕТОДОВ ДИАГНОСТИКИ 
ЗАБОЛЕВАНИЙ БЕДРЕННО-ПОДКОЛЕННО-БЕРЦОВОГО СЕГМЕНТА

Русин В.И., Горленко Ф.В., Добош В.М.

Высшее государственное учебное заведение Украины “Ужгородский национальный университет”, Украина

Атеросклероз - главная причина периферических окклю-
зирующих заболеваний сосудов. С возрастом риск заболева-
ния увеличивается - окклюзирующие заболевания перифе-
рических артерий проявляются у 3-10% населения, а у лиц 
старше 60 лет - в 15-20% случаев. Атеросклеротические 
стенозы в артериях нижних конечностей могут вызвать пе-
ремежающую хромоту или критическую ишемию нижних 
конечностей у 19,8% мужчин и 16,8% женщин в возрасте 
старше 65 лет [4,6,11].

Окклюзия поверхностной бедренной артерии является 
общей особенностью при заболеваниях периферических 
сосудов, поэтому глубокая артерия бедра (ГАБ) является 
решающим коллатеральным путем для перфузии нижней 
конечности [4,15]. Ее значение в обеспечении жизнеспособ-
ности нижней конечности при хронической ишемии ранее 
было задокументировано Leeds и Gilfillan, а также Morris и 
др. в 60-х годах [9,14]. 

Однако, в настоящее время отсутствует строгий алго-
ритм, который определяет возможность использования ГАБ 
для полноценной реваскуляризации нижней конечности. 
Кроме того, нет строгих дифференциально-диагностиче-
ских критериев выбора того или иного способа выполнения 
профундопластики в каждом конкретном случае.

Успех реконструктивных сосудистых операций в боль-
шинстве случаев связан с усовершенствованием прогрессив-
ных методов диагностики, которые позволяют верифициро-
вать поражения, определять оптимальную хирургическую 
тактику и избегать ошибок [2,3,7], что возможно при совре-
менных диагностических методах, включающих функци-
ональную и морфологическую оценку состояния сосудов. 
Адекватная дооперационная оценка состояния магистраль-
ных артерий является значимым фактором в определении 
оптимального объема реконструктивной операции и места 
расположения как проксимального, так и дистального ана-

стомозов [2,7,8,11]. На сегодняшний день в арсенале врачей 
для эффективной диагностики доступны ультразвуковое ис-
следование магистральных артерий (УЗИ), ультразвуковое 
дуплексное сканирование (УДС), рентгенконтрастная анги-
ография (РКАГ) и мультиспиральная компьютерная томо-
графия (МСКТ).

Целью исследования явилось определение эффективно-
сти современных методов радиологической диагностики для 
улучшения результатов лечения больных дистальными окклю-
зионно-стенотическими заболеваниями бедренно-подколенно-
берцового сегмента атеросклеротического генеза.

Материал и методы. Проведен анализ обследований и 
лечения 150 пациентов с дистальным атеросклерозом, на-
ходившихся в отделении сосудистой хирургии Закарпатской 
областной клинической больницы им. А. Новака. Пациен-
там проведены следующее исследования: УЗИ и УЗДС ма-
гистральных артерий 150 пациентам; рентгенконтрастная 
ангиография 87 пациентам; МСКТ - 110 пациентам.

Надежность и обоснованность (т.е. адекватность) спосо-
бов диагностики определялись следующими общедоступ-
ными классическими показателями [2,4]: диагностическая 
специфичность, чувствительность и эффективность метода 
диагностики.

Семантика показателей определялась в соответствии с 
матрицей ретроспективно верифицированных на основании 
данных историй болезни пациентов, диагностических вы-
водов (таблица 1).

Диагностическая чувствительность (ДЧ) - процентное 
выражение частоты истинно положительных результатов 
теста у больных на эту болезнь. Чувствительность пока-
зывает способность метода правильно выявить больных с 
проходимостью исследуемого сосуда среди группы лиц, в 
рамках теории вероятности (вероятность ИП результата у 
больного) [3,4]:

Таблица 1. Семантика показателей

По результатам применения метода у 
больного 

Верифицировано
Наличие проходимости 

сосудов Отсутствие проходимости сосудов

Наличие проходимости сосудов ИП ЛП
Отсутствие проходимости сосудов ЛО ИО

примечание: ИП - истинно положительное заключение; ИО - истинно отрицательное заключение; 
ЛП- ложно положительное заключение; ЛО - ложно отрицательное заключение


