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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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 TA u POC MM; 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.

© GMN

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).

INDICES TRIAL NORMAL DATA

POCTA 62.67% R 832(%)<100

POC MM 81.54% R 833(%)s100
BAR 54.00% P 905(3%)$100
TORS 84.98% L 905(%)5100
nP 26.47% 855(%)s115
ASIM 15.31% ~105(%)510

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.
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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 (4 - 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.
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Fig. 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 1/ j (- 5 mm), macrognathia of the upper jaw (+ 3
mm), retroposition of the upper jaw (LF = 82°), retroclination of
the occlusal plane, £ Pn-OSP = 75°, retroclination of the lower
jaw £ Pn-MP = 54°, protrusion of the dentoalveolar complex,
Zii=103°, vestibular inclination of the upper incisors £i =58 °,
vestibular inclination of the lower incisor /1= 78°, the vestibu-
lar inclination of the lower incisor to the dentoalveolar complex
1- 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 = 76°, the skin chin is sloping posteriorly ZT = 21°,
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 = 17°.

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 x 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,
Ist 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
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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).

a2% 25%
R Ob TR L
20% MM 13%
INDICES TRIAL NORMAL DATA

POCTA 73.46% R 83<(%)<100
POC MM 76.15% R 83<(%)<100
BAR 67.93% A 90<(%)<100
TORS 86.61% R 90<(%)<100
IMP 74.76% 85<(%)<115
ASIM 23.81% -10s(%)s10

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).

nocne HOPMA
8445% N #3%(3%)<100
Ijl“—%— 7967% N 835(%)5100
92.06% N 90s(%)5100

90.91% 90=(%) 5100

92.95%

[ —
~——— 15.23%

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)

854(%)$115
-10s(%)s10

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).

© GMN

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

PE3IOME

OIbIT KNIMHUYECKOI'O MPUMEHEHUS IMOBEPX-
HOCTHOM DJJIEKTPOMHUOIPA®GMM M CBETOOT-
BEPXJIAEMOM TI'MJIPOCTATAYECKOW IIIHMHBI
EASY BITE® HA 3TAINAX OPTOAOHTHUYECKOI'O
JIEYEHUSA

JIwouenko A.B., Tkauenxo 10.B.

Xapvrosckas meduyunckasn akademus NoC1eOUNIOMHO20 obpa-
306anus, Ykpaua

B uccnenoBanuy onmcaH KIMHUYECKHWH OIBIT MPUMEHEHHS
CBETOOTBEPIKAAEMOH THIpocTaTHYecKoil IUHEI Easy Bite® mms
MHHINPYIOMIEH MUOPETaKCAI[N 1 OTIPeIeNICHUS TeparleBTHYe-
CKOTO TOJIOKCHNSI HIKHEH YETIOCTH TOA KOHTPOJIEM TTOBEPX-
HOCTHOH 3JIEKTPOMHOTpadUH Ha dTare OKKIIO3HOHHOW MIMHO-
TEepariy 1epesi OPTOJOHTHUSCKUM JICICHHEM.

[ToBepXHOCTHAsT 3MEKTPOMHUOTPAdHS OCYHMIECTBISIACH C
ucnone3oBanueM ammapara BTS TMJOINT ¢upmer BTS
Bioengineering (Mranus) u makeTa mporpaMMHOTO obecrede-
mus Dental Contact Analyzer. B marepmane crarbu ommcaHa
uHTepnperanus mectu uaaekcos POC TA, POC MM, BAR,
TORS, IMP, ASIM s aHanu3a OKKIIFO3UM U MBIIIEYHOTO Oa-
JIaHCA Ha KIIMHUYECKOM MPUMEpE C HILTIOCTPAIHAMH.

OmnwcaH pa3paOOTaHHBIN aJTOPUTM OTIPENEICHHS TEPAIIEBTU-
YEeCKOTO MOJIOKEHNS HIDKHEH YeNTIOCTH U TIPUBEICHBI Pe3ylbTa-
TBI 5 MECSIEB OKKIIFO3MOHHON ITMHOTEPAITAH MAIMEHTKH 12 et
C CO CKEJIETHBIM 2 KJIaCCOM, BEPTHKATBHBIM THUIIOM UYEIIOCTHO-
TO POCTa, CKEIETHBIM YMEHBIICHHEM BETBH HIDKHEH UeIroCTH
CTIpaBa, aCeNTHYECKAM HEKPO30M M (hparmMeHTamuel cycras-
HOW TONIOBKM TIPAaBOTO BHCOYHO-HMKHEUETIOCTHOTO CyCTaBa
(BHYC), aprpuro-aptpo3om sieBoro BHUC, nucrmnasueit obonx
BHYC na ¢one HequddepeHInpoBaHHON TUCTIIIA3HH COSTTHA-
TEJIbHOHN TKaHU.
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IOPEKTUBHOCTD PAIUOJOI'MYECKUX METOJA0B TUAT'HOCTUKH
3ABOJIEBAHUI BEJIPEHHO-IIOJIKOJIEHHO-BEPIIOBOI'O CETMEHTA

Pycun B.U., T'opienxo ®.B., 1o6om B.M.

Beicwee cocyoapecmesennoe yuebnoe 3agedenue Yrpaunvt “Yoicecopoockuil nayuonanvhulii ynusepcumem”’, Yepauna

Atepockiepo3 - aBHas MPHINHA MePUPEPUISCKIX OKKITIO-
3upyroImuX 3a0o01eBanuii cocynoB. C Bo3pacToM prck 3a0oseBa-
HUS YBEITMUUBACTCS - OKKIIO3UpYIOIHE 3a001eBaHus nepude-
pHudeckux aprepuii mposiBisiores y 3-10% HaceneHus, a y auI
crapme 60 mer - B 15-20% cmydaeB. ATepocKIIepOTHIECKHE
CTEHO3BI B apTEPUAX HIDKHUX KOHEYHOCTEH MOTYT BBI3BATH IIe-
PEeMEXarONIyI0 XPOMOTY MM KPUTHUECKYIO WIIEMUIO HIKHHIX
xoHegHocTeH y 19,8% myxunn n 16,8% >keHIIUH B BO3pacTe
crapre 65 ner [4,6,11].

OKKJIFO3UsI TIOBEPXHOCTHON O€IpEHHON apTepuH SBISAETCS
oOmieli 0COOEHHOCTBIO TpH 3a00JIeBaHHAX TepH(epUIecKux
cocynoB, ToaToMy riyOokast aprepusi Ocenpa (I'AB) sBmsercs
pelIalomuM KOoJTaTepalbHBIM MyTeM Uil Tepdy3uH HIDKHE
koHeyHocTH [4,15]. Ee 3HaueHue B 00eCedeHUN J)KU3HECTTOCO0-
HOCTH HIKHEH KOHEYHOCTH MPH XPOHWIECKOH HIIEMHHN paHee
ObL10 3amokymMeHTHpOBaHO Leeds u Gilfillan, a Taksxe Morris u
Ip. B 60-x romax [9,14].

OnHako, B HACTOSIIEE BPEMs OTCYTCTBYET CTPOTHH ajro-
PHUTM, KOTOPBIH oTpenensieT BO3MOXKHOCTh Hcrnonb3oBanus [Ab
JUISL TIOMTHOIIEHHOW pPEeBAaCKYISPU3alNH HIDKHEH KOHEYHOCTH.
Kpome Ttoro, Her crporux muddepeHnnaibHO-IHarHOCTHIe-
CKHX KPUTEPHEB BEIOOPA TOTO MIIM HHOTO CII0CO0a BBITTOIHEHHS
po(yHIOMIIACTUKY B Ka)KJOM KOHKPETHOM CIIydae.

Yemex peKOHCTPYKTHUBHBIX COCYAWCTBIX OIepanuii B 00mb-
IIMHCTBE CIIyYaeB CBSI3aH C yCOBEPIICHCTBOBAHUEM ITPOTPECCUB-
HBIX METOJIOB JUATHOCTHKH, KOTOPHIE TTO3BOJISIIOT BEPUPUIIIPO-
BaTh MOPAKEHNUS, OMPENETATh ONTUMANBHYIO XHPYPTHIECKYIO
TaKTHKY 1 U30eratb omuoOoK [2,3,7], 94To BO3MOXKHO IIPU COBpE-
MEHHBIX JMAaTHOCTHYECKNX METOJaX, BKIIOYAIOMUX (YHKIHU-
OHAIBHYIO ¥ MOP(OIIOTHIECKYI0 OLEHKY COCTOSHHSI COCY/OB.
AniexBaTHasi JOOTIEPAIIMOHHAS OLCHKA COCTOSHHS MarucTpallb-
HBIX apTepHil SBISETCS 3HAYMMBIM (PAKTOPOM B OIPENCIICHUH
ONTHMAJILHOTO 00beéMa PEeKOHCTPYKTHBHOM OMEpaIiu M MecTa
PacHoNokeHns KaK MPOKCHMAILHOTO, TaK M IUCTAILHOTO aHa-

cTomMo30B [2,7,8,11]. Ha ceromHsmIHMiA 1eHb B apceHale Bpadei
Jutst 5 (HEeKTUBHON JUATHOCTHKU TOCTYITHBI YIBTPa3ByKOBOE HC-
ClIeZIoBaHHE MarucTpaibHbeIX aprepuit (Y3W), ynsrpa3BykoBoe
nyruiekcHoe ckanupoBanue (YIC), peHTreHKoHTpacTHas aHTH-
orpapus (PKAI') u mynpTrCcnupansHas KOMITBIOTEpHAsS TOMO-
rpapus (MCKT).

Lenpio wccnenoBanus sBUIOCH ompeneieHne dPQeKTHBHO-
CTH COBPEMEHHBIX METOZIOB PaJHOIOTHUECKON JUArHOCTHKH IS
YITyHIICHHS Pe3yITBTATOB JIEICHHS OONBHBIX TUCTAIBHBIMHI OKKITIO-
3MOHHO-CTEHOTHIECKUMH 3a00/1eBaHHSIMI O€IPEHHO-TOIKONIEHHO-
0epIIOBOTO CErMeHTa aTePOCKIEPOTHIECKOTO TeHe3a.

Marepuaa u meroasl. [IpoBeneH ananu3 oOcienoBaHU U
nedeHus: 150 manmeHTOB ¢ MUCTaNbHBIM aT€POCKIEPO30M, Ha-
XOIMBIINXCS B OTACICHUHN COCYANCTON XUPYPTUN 3aKapIaTCKOi
obnmacTHON KiuHMYecKor OompHHUIEI M. A. Hoaka. Ilarmen-
TaM MPOBEICHHI cnenytomiee nccnenosanms: Y3 u Y3/IC ma-
THCTPaIbHBIX apTepuil 150 manmeHTaMm; peHTTeHKOHTPACTHAsS
anruorpadus 87 nmaruentam; MCKT - 110 manuenTam.

HanmexxHOCT 1 000CHOBAaHHOCTS (T.€. aIEKBaTHOCTH) CIIOCO-
00B MAarHOCTHUKHU OINPEENSUTICH CIEAYIOMNMH OOIIEeT0CTYII-
HBIMH KJTACCHYECKHUMHM TIOKa3aTessiMu [2,4]: muarHocTHYecKas
CHenu(UIHOCTD, YYBCTBHTEIHFHOCTD U 3()(HEKTHBHOCTE METOA
JHarHOCTHKH.

CemaHTHKa TIOKa3aTeneil Ompenersiach B COOTBETCTBUH C
MaTpHIei peTpOCIIeKTHBHO BepH(HUIINPOBAHHBIX HA OCHOBAHIH
JAHHBIX UCTOPUI OOJNE3HH MAalMEeHTOB, JHATHOCTHIECKUX BBI-
BOJIOB (Tabmuma 1).

Jwmarnoctuyeckass 4gyBcTBHTENBHOCTH ([IH) - mporeHTHOE
BBIPQ)KEHNE YaCTOTHI MCTUHHO ITOJOKHTENBHBIX PE3yIIbTaToB
TecTta y OONBHBIX HA 3Ty Oone3Hb. UyBCTBHTENBHOCTH IOKA-
3BIBa€T CIOCOOHOCTH METOZA MPABUIIFHO BBIIBUTH OONBHBIX C
MPOXOIUMOCTBIO MCCIEAYEMOTO COCy/la CPEAN TPYIIIBI JINII, B
paMKax TeopuH BeposTHOCTH (BeposTHOCTh MII pesymbrara y
0osbHOTO) [3,4]:

Tabonuya 1. Cemanmuxa noxazameneti

Bepuduuuposano
ITo pe3yabTaTaM NpuMeHeHHs] MeTO/IAa Y H
aJu4ue MPOXOUMOCTH
6oanHOrO poxoi OTcyTcTBHE MPOXOIUMOCTH COCY/I0B
cocy10B
Hanuuue npoxoaumoctu cocy10B 4181 JIIT
OTCyTCTBUE MPOXOJUMOCTH COCY/IOB JIO no

npumeuanue. UII - ucmunno nonosicumenvroe 3axniouerue; MO - ucmunHo ompuyamenvHoe 3aKmoueHue;
JII1- nodxcno nonoscumenvroe zaxaovenue, J1O - 102cHo ompuyamenvHoe 3aKaoueHue
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