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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.




REQUIREMENTS

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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ELECTROPHYSIOLOGICAL CORRELATES OF MASTICATORY MUSCLES
IN NASAL AND ORAL BREATHING MODES

123Bakradze A., 'VadachKkoria Z., 2Kvachadze 1.

Thilisi State Medical University, ' Department of Maxillofacial Surgery and Surgical Dentistry for Children and Adolescents,
’Department of Physiology, 3Dental Clinic and Training-Research Center “UniDent”, Georgia

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
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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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Table. Electrophysiologic characteristics of masticatory muscles

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 (LV) 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 uV,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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Type of breathing Right Temporalis Left temporalis Right Masseter Left Masseter
Nasal 186.8+4,3uV 188.4+4,0uV 179.443,3uV 180.2+3,9uV
Oral 120.543,3uV 126.5+2,3uV 79£2,9uV 85.543,0pV
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SUMMARY

ELECTROPHYSIOLOGICAL CORRELATES OF MAS-
TICATORY MUSCLES IN NASAL AND ORAL BREATH-
ING MODES

123Bakradze A., 'Vadachkoria Z., 2Kvachadze 1.

Thilisi State Medical University, 'Department of Maxillofacial
Surgery and Surgical Dentistry for Children and Adolescents,
’Department of Physiology,; 3Dental Clinic and Training-Re-
search Center “UniDent”, Georgia

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
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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.

PE3IOME

SJEKTPOPU3UOJOTNYECKHUE KOPPEJISITBI KE-
BATEJIBHBIX MBI B PEXKUMAX HOCOBOI'O U
OPAJIBHOI'O JIbIXAHUSI

123Bakpanse AL, 'Bagauxopus 3.0., ZKauanze U. 1.

Tounucckuil 20Cy0apCmeeHHblll MeOUYUHCKULL YHUBEPCUMEN,
'kaghedpa uentocmmo-nuyesot Xupypeuu u Xupypeuueckoi cmo-
mamono2uu 05 0emell u noOpocmKos, *kagpedpa Qusuonozuit;
SCmomamonozuueckas KIUHUKA U Y4eOHO-UCCLe008amMeNbCKULL
yenmp « Vnullenmpy, [ pyzus

Tun gpixaHus (HOCOBOE, OpajibHOE, OPOHA3AIbHOE) MOXKET
0Ka3aThCsl IPUYMHHBIM (aKTOPOM (MIIH PE3yJIbTaTOM) OPTOJOH-
TUYECKUX aHOMAJIMH HapsALy ¢ PeCHHPaTOPHO-META0O0NNYECKU-
MH HapyiieHusiMH. CrieoBaTeNbHO, OLeHKa (YHKIHOHATbHBIX
XapaKTEePUCTUK KEBATEIBHOIO alrapara, pa3jInyaroliuxcs pe-
KUMaMH1 OpaJIbHOI'0 U HOCOBOI'O AbIXaHHWsS, MOXET 6bITl> HHTC-
pecHa JUIsl OLIEHKH CTEMEeHH OPTOIOHTHYECKOH ANCOYHKIHU U
(dopmupoBanust G PEeKTHBHOrO NHIMBUIYaTLHOIO [UIAHA JIeue-
HHs.

Lenb umccienoBaHusi - OLEHHUTH ANEKTPOPHU3UOIOTHICCKUE
XapaKTEePUCTUKH JKeBATEJIbHbBIX MBIIIL] (ABYXCTOPOHHE) B PEXKHU-
MaxX HOCOBOI'O K OPaJIbHOT'O JAbIXaHUS.

HccnenoBanue mpoBOAWIOCHh Ha Tpymne U3 22 XEHIIUH-0-
OpoBoJbiieB B Bo3pacTe 18-30 sieT. ¥ Bcex ydacTHHIL UCCIIENO-
BaHMS OBLJIN ITOCTOSHHEIC IIPUKYCHI; BCEC BTOPBIC MOJIAPBI B Ha-
JIMYMH; BCETO He MeHee 28 ecTecTBEHHBIX 3y0oB. Hu y onHoii
U3 HUX HE OBLIO KIMHHYECKHX HpOHBHeHI/lﬁ COMAaTUYCCKHX, HC-
BPOJIOTMYECKUX WJIN SHIOKPUHHBIX HapyIICHUH WM Hapylle-
HUH MOJIOCTH HOCa, NNPpUAATOYHBIX Ma3yX HOCA WJIW MUHAAJINH.
[TucemMeHHOE MHPOPMHUPOBAHHOE COIIACHE OBLIO MOJIYYEHO OT
BCEX CYOBEKTOB. Yro0bl OrpaHUYUTh BBIOOp MAI[HEHTOB, TOJ-
XOAAWuUX NJid UCCIICA0BaHUsA, Mbl IIPUMEHUJIN IIPOTOKOJI HOpMa-
JIM30BaHHOMW NIEKTPOMHUOTpadHUECKOM 3aIMCH TP MAKCUMAJIb-
HOM IPOU3BOJIBHOM CKaTHW Ha BATHOM BaJIMKE.

[Toxazarenu creneHu cpeHeit COKpaTUMOCTH MBIIIL, 3aPeru-
CTPUPOBAHHBIC B PE3YJIbTATC CTAHAAPTU30BAHHOT'O MaKCHUMaJlb-
HOTI'0 IIPOU3BOJIBHOTO COKPAILEHHS, [10Ka3aJI1, YTO P HOCOBOM
JbIXaHUU MBbIIICYHAasA aKTUBHOCTb OAHOPOAHA U CHUMMETPHUYHA
B IIPaBOH U JIEBOIl KeBaTeIbHBIX U BUCOYHBIX Mblmax. 1 Ha-
000pOT, TIPH POTOBOM JIbIXaHUU MOKA3ATEIN JUCCOIMMPOBAHBI.
DnexTpopHU3n0IOrHYecKasi aKTHBHOCTh M, KaK CIEICTBHE, CO-
KpaTuMOCTb MBI CHHXKAKOTCs, YTO HOJIKHO OBITH BBLI3BAHO
IIPUBJICYEHUEM MCHEC BOS6y):[I/IMl>IX JABHUIaTCIIbHBIX CAMHMUIL.

Pesynbrarsl MccienoBaHUS MO3BOJISIOT MPEIIOIOKHUTE, YTO
JTaHHBIE O COCTOSIHUM HEPBHO-MBIIIEUHOrO OajlaHca KeBaTellb-
HOTO armapara MOoryT OBITh UCITOJIb30BAHbI JUIA OLICHKH CTCIICHHU
OPTOOHTHYECKOH AMCHYHKIMN U JJIsl Pa3pabOTKU WHIUBUIY-
AJIbHOTO IJIaHA JICYECHUSI.
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KJIMHUKO-®U3NOJOTMYECKHUE OCOBEHHOCTH
BHYTPUKOCTHOI'O OBE3BOJIMBAHMS ITPU JIEHTAJIBHOM UMILJTIAHTAIIANA

Coxos C.T., Ymaxkoa O.I1.

Mocroeéckuil eocyoapcmeenblil MeouKo-cmomamonocudeckuil ynusepcumem um. A.1. Eeooxumosa,
Kagheopa obesbonusanus 6 cmomamonoeuu, Poccus

IIpoBenenue omnepanuu A€HTAIbHON MMIUIAHTALUU IpeEJ-
nosiaraeT obs3arenpHoe 3((EeKTHBHOE M 0€30MacHOE MecCT-
HOe 00e300mmBaHue 06JacTH BMemareascTBa. Onepamus mo
YCTaHOBKE MMIUIAHTATa - TPaBMaTH4YHAs MPOIeTypa, 4acTo
COTIPOBOKAAETCS OCIOKHEHUSAMHU MECTHOTO U O0IIETO Xapak-
Tepa, Kak BO BpeMs JEUECHHs, TaK U B MOCIEONEPAIIOHHOM
nepuoze [3,12]. C ocoObiM BHUMaHUEM IIPU TPOBEIEHNUN BMe-
IIATENBCTB B TOJIOCTH PTa MO YCTAaHOBKE JCHTAIHHOTO HM-
MJaHTaTa CIeAyeT OTHECTUCh K MECTHOMY 00e300JMBaHUIO.
Hapymienne TeXHHKH MECTHOTO 00e300JIMBaHUS, peKUMa
JIO3UPOBAHUS AaHECTETUKA, IpeHeOpeKeHne acIUpanuoOHHOI
po0oii, HeBEPHBIIl BEIOOD MpemapaTa MOTYT CTaTh IPUUUHOMN
BO3HHUKHOBEHUS JOTOIHUTEIBHBIX OCIOKHEHHH, OTATOIIA0-
muxX u 0e3 TOro HEmpOCTOH MOCIEONEePaluOHHBINA MEPUOLN
[15]. TokcHYHOCTH MECTHBIX aHECTETUKOB MOKET MPOSBHUTh-
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csl TIPH HEBEPHOM BBIOOpE Ipemnapara sl aHeCTEe3UH, ero J10-
3UPOBKH, KOHIIEHTPAI[UH Ba30KOHCTpUKTOpa [9,21]. MecTHas
aHEeCTe3HsI 4aCcTO HACTyHaeT He B IOIHOM 00BeMe, CO CHH-
JKEHHBIM 3P PEKTOM, 4TO MPEMATCTBYET MpOBeAeHHIO 6e300-
JIE€3HEHHOTO BMeMaTenscTBa. HeoOXoauMocTs MpOBEICHHS
JOTIOTHUTENBHOTO MECTHOTO o00e300nuBaHuA AT AOCTH-
JKeHHs dQPEKTUBHON aHECTE3UM W IIMTEIbHBIA JTAaTCHTHBIN
MepUoJ OTPaKAIOTCS HA ICHXOIMOLIHMOHATIBHOM COCTOSHHUH
MAIUeHTa U Bpada, yBEINIUBAIOT o0IIee BpeMs ONeparioH-
Horo BMemarenbcTBa [ 11]. [IpsMble Tpygo3arpaTsl Bpada CTO-
MaToJIoTa XHUpypra IpH MPOBEJCHUN ONEpalnuu ACHTAIbHOU
HMMIUTAaHTAIUK 9acTO MPHOIMKEHBI K OOLIMM TpyHZO3aTpaTaM
BCET0 ONEPAaTUBHOTO BMemaTenbcTBa. OQHOHN U3 MPUIHH SIB-
JseTcs JUINTEeNbHOE OXKHUIaHHE HACTYIUICHHsI aHecTe3uu [7].
[ocnenuue pa3zpabOTKH B 00IACTH HHBEKIIMOHHOTO aBTO-



