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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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Grygoruk S., Dudukina S., Sirko A., Matsuga O., Malyi R.
PREDICTION OF STAGED SURGICAL TREATMENT OUTCOME IN PATIENTS
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BJIVISIHUE BAPYCHOW JJE®OPMALIMM CPEJHEN TPETH BEJIPA
HA CHJTY MBI HUJKHEW KOHEYHOCTH

'Pomanenko K.K., ZKapnunckas E.JI., 2IIpo3zoposckuii 11.B.

' XapbKko6cKas MeOUYUHCKAs akademusi NOCIeOUNnIOMHO20 00pa306aHUsL;
TV « dnemumym namono2uu NO360HOUHUKA U cycmasos um. npog. M.U. Cumenrko HAMH Yxpaunsly, Xapvkos, Ykpauna

CoBpeMeHHbIE TEXHOJIOTHH OCTEOCHHTE3a, NPU YCIOBUH HX
aZICKBATHOI'O NMMPUMECHEHUSA U Gepemﬂoro OTHOLICHHSA K MIATKUM
TKaHAM, O6eCl’le'~lI/lBa}OT, B GOHBUJI/IHCTBG CJIy4daeB, ONTHUMaAJIb-
Hble OOMeXaHHUUeCKHe U OMOIOrHYeCKUe YCIOBHS KaK JUIsl cpa-
meHns Auadu3apHbIX MEepesioMoB Oe/ipa U TOJICHH, TaK U JUIs
BOCCTAHOBJICHUSI (DYHKI[HOHAIBHBIX XapaKTEPUCTHK ITOBPEIK-
nEéHHOI KoHeuHocTH. OJHAKo, B PsJe CIy4aeB pPe3ylbTaToM
JIEYEHHs] ATUX TIEPETOMOB MPOUCXOAUT CpAILCHUE IepesioMa C
OCTaTOYHBIM CMEHICHHEM (PArMEHTOB, HHBIMU CIIOBaMH, (Gop-
MHpYeTCs TIOCTTpaBMaTHueckas aedopmarius.

Jleuenne mOCTTpaBMaTHUeCKHX AedopMaiuii siBIseTcs ca-
MOCTOSTEIbHON (OTIeNbHOI) 3a1aueil opToneauu U TpaBMaTo-
JIOI'MH, ITOCKOJIBKY HE€ MOXET 6])1T]> CBEZICHO TOJIBKO K HOpMa-
JIM3aI[M1 B3aUMOOTHOIICHUI MeXIy (pparMeHTaMH KOCTH M HX
CTaOMIIBHOM (pUKCALMH, KaK 9TO JCNAETCs IPU OCTPOH TpaBMe.
[IprurHON STOTO OTIHYUS SBISIETCS] (QYHKIMOHHPOBAHHE II0-
BPEXKACHHOTO CErMEHTA B UBMCHCHHBIX YCJIOBUAX, B PE3YJIbTATE
YE€Tro pa3sBUBACTCA PA BTOPUYHBIX H3MeHeHHﬁ, 4aCTb KOTOPBIX
HOCHT aJanTHUBHbIH Xapakrep. HeoOXomuMocTh ydera 3TOro
(YyHKLIHOHAIBHOTO BIMSHUS MoauépKkuBanack eme B 1985 roay
G. Heirholzer, u K.H. Miiller [10].

[Ipu aHanm3e MOCTTpaBMAaTHYECKUX Jedopmaruii Gosbinoe
BHUMAaHUC YACIISACTCA UX BIHUSHUIO Ha CYCTaBBbl. B YaCTHOCTH,
MOKa3aHO pa3BUTHE M3MEHEHHI apTPO3HOTrO XapakTepa B MpH-
JIETaIOINX CyCTaBax Mocje BHECYCTaBHBIX MePelIoMOB Oespa 1
rosienu [7,15-17,23,25].
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Hamu Ha maremarnueckoi mozenu [1], U B SKCiepuMeHTe Ha
JKUBOTHBIX [2], TaKkKe OLIEHEHO BIMSIHUE MOCTTPaBMAaTUYECKUX
nedopmannii, ¥ H3ydeHbl H3MEHEHHsI HE TOJIBKO B CycTaBax Io-
BPEXICHHOM, HO KOHTpJIaTepabHONH KOHEUHOCTH.

Opronenus-TpaBMaTosIorysi, Kak OTpaciib MEIUIUHBI, UMEET
JIeJIO C OTIOPHO-JIBUTATENIbHBIM aIapaTroM, WHBIMH CJIOBaMH,
KOCTHO-MBIIIEYHOH cucTteMoi. ClieoBareabHO, JOTUYHO Olle-
HUBATh BIAMSHUC Ae(hOpPMAIMU Ha BECh OMOPHO-IABHIATEIIbHBIH
anmnapat. Ho Ha Tekyuii MOMEHT, HeI0CTaTOYHO U3Y4EHO BIIU-
SIHHE BHECYCTaBHbBIX JedopManuii HIDKHHX KOHEUHOCTEeH Ha
paboTy MBIIII W BCEro Mosica HIWKHUX KOHeyHocTei. Kpome
TOTO, MPUHITHE PEIICHUSI O HEOOXOAMMOCTH BBIMIOJIHEHUS] KOP-
purHpyoleil onepanun OCHOBBIBaeTCs, OOJIbLICH YacThio, Ha
JIETAIbHOM aHanu3e pertrenorpamm [9,10,14,20,22].

DYHKIMOHAJIBHOE COCTOSIHUE MBIIILl MOBPEXKIEHHOIO CEr-
MEHTa U KOHEYHOCTH, B II€JIOM, Yallle BCETO HE aHAIN3UPYETCs 1
HE YUHUTHIBACTCS NIPHU IIAHUPOBAHHUH JICIEOHBIX MEPOIIPUATHI.

Llens uccnenoBaHus - OMpENENUTh BIMSHUE BApyCHOM Je-
(dopmanun GepeHHO KOCTH Ha YPOBHE CPeTHEl TPETH Ha CHITY
MBI HIKHEH KOHEYHOCTH W MHHHMAJIBHO HEOOXOIHMYIO
CHJTY MBIIILL ISl OCYILECTBICHUS HOPMAJIBHOTO Il1ara.

Marepuaa u MeToabl. AHAJIN3 TTOXOJKU TPOBOAMIN B MPO-
rpamme OpenSim 4.0 [5]. B ocHOBY MozienupoBaHust B3siTa MO-
nenb gait2394 [3,6], mo3Bossiomiei n3y4ars 76 MBI HIDKHEX
KOHEeYHOCTeH W TysnoBuina. He MacmiraOupoBaHHas MojeNnb
MpeaCTaBIsieT co00i 00beKT pocTom 1,8 M, Mmaccol 75,16 kr.
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Puc. 1. [lepopmayus b6asosoui mooenu beopennoil kocmu.
a) Hanpagnenue deghopmayuu 6a3080u uzorunuu; 6) Hopma (6azoseas mooenv);
6-0) Oeghopmayus na 15° 30° u 45°, coomsemcmeenno

AANA A

Bpems, ¢ 0,65 0,83 0,87 1,15 1,27 1,48 1,63 1,8
% upKna 0 10 30 40 60 73 87 100
CO6bITMe MepBoHayanbHbl  Peakums Ha OTpbIB NATKK MpoTuBONONOKHBIM  OTpbIB CoBmeLLeHve BepTukanbHaa Cnepytowmii
KOHTaKT Harpysky KOHTaKT HOCKa cron BEK Ha4anbH bl
cTonbl KOHTaKT
Peakuusa Ha . o Havano CepeanHa KoHey,
|_|e pMO,CI, Harpysky Cpepann cToiika KoHeuHas cTolika Mpeamax maxa Maxa maxa
3a,u,aq n I'Ip:::;me OAHOoOMOpHaA NoAAepiKKa MepemelleHne KOHEYHOCTU BNepes,
(Da3a ®asa cToiku | ®asa maxa
L||V|K}1 LM KN NOXOAKM NpaBoii HOTU

Puc. 2 Juacpamma yuxia waea npagoii Hozu (8pems wiaza 0jist MOOenu, npoyerm OnumensHocmu ¢as,
coObImust Yukaa, ONUMeNIbHOCHb NEPUOO0E, UX 3a0ayl, (pasvl uiaza)

Jlns MomenmpoBaHus feopMaIiy cpeHeil yacT Oexpa uc-
none3oBaiy porpammy nmsBuilder v2.1 [24]. HcxonHyto Mo-
JeTb 1eopMUpOBAIN HCKQKEHHEM OCHOBHOM H30METPHIECKOH
ocu Ha 15°, 30° u 45° B nmarepaibHOM HarpasieHuH (puc. 1).

AHau3 N3MEHEHYsSI CUJIbI MBI HIYKHEH KOHEYHOCTH IIPOBO-
JIWIIA OTHOCHUTEIBHO BpeMeHH mara[21].

Paccmorpum nuki noxonaxu Ha npumepe npasoit Horu. Illar
COCTOHT U3 JIBYX (a3: (a3sl CTOHKH, KoTopas cocTasisieT 60 %
IUKJIA TIOXOAKH M (Da3sl Maxa, ero JUIHTEIBHOCTh COCTABISCT
40%. (puc.2).

Imkn moxoaku omuckBarOT 8 coObrThsimu [13]:

TlepBonavanbHblii KOHTAKT (0% IMKIA TTOXOIKH) COOTBETCTBYET
Hadaly OIOpBL, KOIJIa IITKA BIIEPBbIE KACAETCS IOBEPXHOCTH.

Peaxuns Ha Harpy3ky (10% npkia moxoakn) BOSHUKAET, KOT-
Jla KOHTpajaTepalbHas CTONA OTPHIBACTCS OT IOBEPXHOCTH.

OtpoiB maTky (30% IMKIIAa TOXOIKH) COOTBETCTBYET OTPHIBY
IITKU OT IIOBEPXHOCTHU.

© GMN

[TpoTHBOMOIOKHEIN Ha9aNbHBIH KOHTAKT (50% muKIa moxos-
KH) COOTBETCTBYET KOHTAKTY CTOITBI IPOTHBOIIOIOKHON KOHEU-
HOCTHU C IOBEPXHOCTBIO.

OtprIB HOCKa cTombl (60% IMKIIA MOXOAKHM), HPOMCXOANT,
KOIJ]a HOCOK IIPaBO CTOIBI OTPBIBACTCS OT OBEPXHOCTH.

Cosmenienue cron (73% IMKIa MOXOAKHU) - MEPHOJ, KOraa
CTOIa MAaXOBOI HOI'M HAaXOOUTCSA HA OJHOH OCEBOM JIMHHU CO
CTOIIOH OMOPHOIA.

BeprukaneHas 6ompmiebeprioBas KocTh (87% IHKIA TIOXO-
KH), COOTBETCTBYeT MOMEHTY, Koraa OonpineOeprioBasi KOCTbH
MaXOBO} HOTM OPHEHTHPOBaHA BEPTHKAILHO.

[MocnenHuM coOBITHEM SIBISIETCS, OISITH JKE, HaYaIbHBIH KOH-
TaKT, KOTOPBIH (DaKTUUSCKH SIBIAETCS HAYAJIOM CIEAYIOIIEro
IUKJIA TOXOJIKH.

OTH BOCEMb COOBITHI JENAT UK IIOXOAKH HA CEMb ITepHO-
JIOB.

1. Peaknmst Ha Harpy3Ky - HEpHOI MEXy IepPBOHAYATEHBIM

103



KOHTAKTOM M OTPBIBOM HOCKa CTOIIbI HpOTHBOl’IOﬂO)KHOﬁ HOI'HY,
BEC TeJIa IPUHUMAETCs ONOpHOI KoHeuHOoCcThIo (0T 0 % 10 10%
LUKJIA TTIOXOJIKH).

2. CpenHss CTOHKa - OT OTPhIBAa HOCKA CTOIBI ITPOTHBOIIOIOX-
HOW KOHEYHOCTH J10 Havasa nogabeMa msatku (ot 10% mo 30%
LUKJIA TTOXOJIKH).

3. Koneunas cToiika HAaUMHAETCS ¢ MOMEHTA MOIbEMA IIATKH U
3aKaHYMBACTCs, KOTAa IMPOTUBOIIOJIOXKHAA HUXKHASA KOHEYHOCTDH
kacaetcst nmoBepxHoctu (ot 30% 10 50% 1uKIIa NOXOIKH).

4. [Ipenmax - OT KOHTaKTa CTOIbI KOHTpaJlaTepabHOM KOHEY-
HOCTH 10 OTpPbIBa HOCKa annnaTepaanoi?l CTOIIbI, YTO ABJISICT-
Csa BpEMEHEM, COOTBeTCTBy}OLLlI/IM BTOpOMy Hepl/loﬂy }lByXOl'[Op—
Hoii ogiepkku (ot 50% 1o 60% LUK MTOXOAKH).

5. Hauano maxa - OT OTpbIBa HOCKa CTOIBI O MOMEHTA
«CMEeXHBIX cTom» (0T 60% 10 73% IuKIIa TOXOIKH).

6. CpennHa Maxa - OT «CMEKHBIX CTOID /10 TO3UIMU BEPTHU-
KaJILHOTO TOJIOKEHHUST 00JIbIIeOepIIOBOM KOCTH MaxoBOW HOTH
(ot 73% 1o 87% 1MKIIA TTOXOAKH).

7. OKOHYaHHE Maxa - OT BEPTUKAIBHOTO MOJIMKEHUS 00JIbIIIe-
OCpIIOBOM KOCTH 10 HEMOCPEACTBEHHOTO KOHTAKTa MATKH (OT
87% no 100% 1ukia moxonku).

33.}13'—[", BBIITOJIHAEMBIC BO BPEMS LIUKJIOB

IlepBbie 10% nMKIa MOXOAKH COOTBETCTBYIOT 3ajadye IMpHU-
HSTHS Beca - KOIrJla Macca Tella MepefaeTcs ¢ OJHOM HWKHEH
KOHEYHOCTH Ha JPYTYIO.

OpnoonopHast nopuepxkka (or 10% mo 50% nukina moxon-
KH) - Harpy>kaemasi KOHEYHOCTb IPUHUMAET Ha ceds Bec Tena, a
IPOTUBOIIOJIOKHAS —BBITIOJIHACT Max.
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Oco0blit HHTEPEC MPEACTABIACT MEPUO KOHCUHON CTOUKH, B
KOTOPOM CTOIIa OT MOJIHOTO KOHTAKTa C MOBEPXHOCTHIO TTepeKa-
TOM MEPEXOAUT Ha OMOpPY Ha HOCOK CTOIIBI.

PesyabTarsl u o6cy:knenue. M.gluteus medius (cpesHsis siro-
JIMYHAsT MBIIIIA) PACIOIOKeHa Ha JaTepalbHOIl CTOPOHE BepX-
HEH 4acTH SArojiull, HWKe rpeOHs MoAB3101HON KocTH. CpeaHue
SITOJAMYHBIC MBILILBI JICJIATCS HA TPU MOPIMH: BOJIOKHA 3aTHEH
MOPIUY MPOXOJAT BIIEPE/ U BHU3, CPEAHEH — BHU3, IEPEIHEH —
Ha3aJ ¥ BHU3. Bce BojoKHA 00bEeIMHAIOTCS, 00pa3ysl yIUIOLIECH-
HOE CYXOXKHJIHE, KOTOPOe HMPHUKPEIUIIETCs K 3a{Hel U OOKOBOIA
4acTsM BEpXHEH MoBepXHOCTH Ooibiioro Beprena [19]. OcHos-
Hass QYHKIHUSI MBIIIIBI COCTOMT B OTBEACHHH Ta300EAPESHHOIO
CyCTaBa: nepeansas nopuuss OTBOAUT, IOMOIacT CFI/I6aHl/IlO u
MeJMalbHOMY BpalleHuio Oepa. 3a1Hss 4acTh OTBOAUT U IO-
MoraeT B Hapy»HOU 1 O0KoBo# porauuu 6eapa. [Ipu crubanuu
Oezipa Bce 4acTy BpaaioT O0eapo Bo BHYTPb. CpeaHsist sroud-
Hasl MBIIIIa 00CCIEeYNBAIOT CTAOMILHOCTL Ta3a BO (PPOHTAIb-
HOM 1I0cKOCTH. Cpe/iHsis ArOANYHAS MBIIIIA SBJISICTCS BaXKHOU
MBIIIIIEH npu xozp0e, 6ere ¥ Harpy3Kke Ha OfiHY HOTY, IIOCKOJIbKY
OHa IPE/IOTBPAIIACT OITYCKaHHE IIPOTHBOIOIOKHOM CTOPOHBI Ta3a.
TIpu oTpBIBE KOHEIHOCTH OT 3EMJIU, Ta3 Ha IPOTHUBOIOJIOXKHOI CTO-
POHE UMEET TeH/ICHIIHIO K OITyCKaHHIO M3-3a [IOTEPU OMOPbI CHH3Y,
CPEe/HSIs SITOAMYHAS MBIIIIA MO/UICP)KUBACT OITYCKAFOIIYIOCS CTO-
pOHy Tasa, MO3BOJIASA ﬂpyl"Oﬁ KOHEYHOCTU JABUIaTbCsA BIICPEI A
CIIE/IYIOIIErO Mara. MBIIlIa TakkKe MOJUICPIKUBACT Ta3 BO BPEMs
x071b0bI. PaccMoTprM n3MeHeHHe paboThl MBIIIIBL, @ UMEHHO H3-
MEHEHHE HEOOXOAMMOIO YCHIIHS JUISl OCYIICCTBICHHUS LIara MpH
pasIMYHBIX yriax aepopmarmu (puc. 3).
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Puc. 3. Cuna, xomopyro pazeusaem M.gluteus medius (a) u ee nopyuu (6-2)
60 6pemst X00bObL NPU Pa3HbIX yerax oeghopmayuu 6eOpenHol KOCmu
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MakcuMalibHOE COKpAIllEHHE SITOAMYHONW MBIl TPOUC-
XOJIUT OT MEPBHYHOrO KOHTAKTa [0 KOHIIA MEPHOJa KOHEUHOM
croiiku (ot 0,7 0 1,2 ¢) u paser maxa (ot 1,6 ¢), B MOMEHT MaK-
cuMaibHOTO crubanust 6eapa. [pu nedopmanuu dempa HaOIIO-
JIACTCsl CMEIICHUEC BPEMCHH COKPAIICHHMS MBIIIIBI, & UMEHHO
npu aedopmanun B 15° n 30° cymmapHbIii ypOBEHb COKparie-
HHs OCTACTCA Ha TOM XKE ypOBHe, HO HAQYUHACTCA paHbLIC, IPU
nedopmanmu B 45° - HabIIOMACTCSI CHI)KEHUE OOLIET0 YPOBHS
cokparienust Mpimpl. O4deHns nokasaresneH rpadux m.gluteus
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medius 1 (puc. 2, 6), Ha KOTOPOM BHIHO TIOCTECIICHHOEC CHUXE-
HUE YPOBHSA HeO6XOJlHMOI>i CHJIbI MBIIIIIBI C YBEJIIMUCHUEM CTC-
neHu gedopmaryu, u npu 45° - IPaKTUUECKH MOITHOE BBIKIIIOUE-
HHeE MBI U3 TTpoliecca. Pabora ocTanbHbIX BeTBel m.gluteus
medius Majo 3aBHCHT OT CTEHECHH Ae(OPMALHHU C UCKIFOYCHHEM
nepuoa OoTpbiBa IATKH U II€pEKaTa CTOIIbl Ha HepeﬂHI/Iﬁ oTACH
0,9-1,2¢).

PaccmoTpu paboTy IpyIITB MBI TOAKOJICHHBIX CYXOXKUIINH
(hamstrings) (puc. 4, a)

M. Biceps Femoris Short Head
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Puc. 4. Cuna, komopyto pazeusarom pynnwi Mvluibl NOOKOLAEHHBIX Cyxoxcunutl (a): m.gluteus medius short head (6),
m.semitendinosus (8)um.semimembranosus (2)

M. semitendinosus (NMOIYyCYyXOKWJIbHASI MBIIIIA) PacIIONO-
JKeHa Ha 3aJHell M MeIHaJbHON CTOpOoHE Oezlpa. YdacTByeT B
pasrubanue Oezpa B Ta300€APEHHOM CyCTaBe, CTHOAHUH HOTH B
KOJIEHEe, BHYTPEHHEM BpaIllleHHe KoJIeHa IPH ero CrHOaHuN.

M. semimembranosus pacTioNOXeH Ha 3a/JHeMEIHATbHON CTOPOHE
Oenpa B nryonre m.semitendinosus. OcHOBHasI (PYHKIUS - CrHOaHHe
KoJIeHa, pasruoanye Oesipa 1 BHYTPEHHEE BPAIeHHe KOJIeHa.

M. biceps femoris (nByriaBasi MbIIa Oepa) - MBIIIIIA 3aJHETO
otraena Oenpa, pacHoioKeHHAs! B 33 HEOOKOBOI YacTH, COCTOUT
W3 JIBYX «TOJIOBOKY»: JUTMHHOU — m. biceps femoris long head v xo-
potkoit —m. biceps femoris short head. YautsBasi, ato m. biceps
femoris long head ipu xonp0e y4acTByeT Mo, B MOJICITHPOBAHUH
OyaeM yIHTHIBAaTh TOJBKO JUTMHHYIO TOJIOBKY MBIIIIIEL

H3ygenne MBI NOAKOIEHHBIX CyXOXKIJIMH TTOKa3ao, 9To Ba-
pycHast necopmarys 6epa, N3MEHSIOMast yrol ASHCTBHS MBIIIIL,
TIPHBOJIUT K MCKAKEHUIO WX PabOThI, @ UIMEHHO 3HAYUTEIHLHOMY
YBEINYCHUIO HEOOXOMUMOHN CHITBI B TIepHOJT KOHEYHOH cTorKu(0,9
- 1,1 ¢) u kK paHHEMY CMEUICHHIO COKpameHuss MbIiipl Ha 0,2
c— Ommke K mepuomy cpefHet croiku. Eci m.semimembraneus
Kak Ooree cabast MBIIIIA MaJIO BIHSIET HA PaOOTy TOIKOICHHBIX

© GMN

MBILLILL, TO m.biceps femoris BIusieT Ha Ooliee paHHEe COKpAILCHHE
ATOM TPYIIIBI MBI, a m.semitendenius — Ha YpOBEHb COKparle-
HUsI, KOTOPBIH PacTeT ¢ yBeIMYEHHEM yIiia Ie(opMaliy.
PaccMOTpHM TPHUBOJSIIME MBI Genpa (puc. 5), KoTopbie
MPEICTABICHB! IECThI0 MBIIIIIAMU MeguansHoro oraena. Ca-
Masi Oonblnast U3 HUX m.adductor magnus (IpUBOISIIAs OOb-
Irasi MBIIIIA), JEKUT TITyOOKO B KOPOTKO# (m.adductor brevis)
W JIHHHOHU (m.aductor longus) TPUBOMSAIINX MBIIIIIAX, COCTOUT
UX Tpex Iy4koB. Ee QyHKIHS COCTOHT B JULyKIIMH Ta300eIPEHHO-
TO CyCTaBa; MEpeHIE My YKH, CIIOCOOCTBYIOT CrHOAHHMIO, A 3a/IHHE
pactsbkeHuo (pasrubanmio) Oenpa. Vmes AIMHHOE W CHIIBHOE
TUICYO JICHCTBHS CUIIBI, OHA SIBJISICTCSI OCHOBHBIM pasrubdarenem oe-
npa. [Tpu 0HOOTIOPHOM TOfIEPIKKE m.add. magnus KOHTPOIHPYET
BHYTPEHHEE BpallleHUE OSIPEHHOH KOCTH, a B KOHIIE IBYXOIOPHOM
(basbl 1ara (IIpy OTpBIBE TAJIBIIEB CTOMBI POU3BOIHUTH BHEIIHEE
BpallieHne OeIpeHHoit KocTH B 00iacTr Genpa. SIBiseTcst [IaBHbIM
CTaOMIIN3aTOPOM Ta3a, OrPaHUYMBAs U3JIMIIHEE BHYTPEHHEE Bpa-
nrenne npu xoasde [13]. Bee BetBu m.add. magnus nipu xomp0e
AKTUBUPYIOTCSl OTHOBPEMEHHO M CHHXPOHHO, TIOATOMY CJIEIyeT
paccMaTpuBaTh pabOTy MBIIIIBI KAK CYMMY €€ ITy4KOB.
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M.Adductor Magnus
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M. Adducnor brevis
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Puc. 5. Cuna, xomopyto paszeusarom npuso—osuue mviuiysl beopa: m.add.magnus (a), m.add.brevis (6), m.add.longus (8)

M. Adductor Brevis (kOpoTKasi IPUBOJSIIIAs MBIIIIA), OCHOB-
Has pyHKIUS - aJTyKIHs U crubanue oespa.

M. adductor longus (INTMHHAS TPUBOSIIAS MBIIIIA) - OOJb-
1rasi BeepooOpa3Hasi MBIIIIA PACIIOIOKEHa B IepeJHEMEANAIb-
HOU YacTH Oenpa, MOKPBIBACT CPETHIOK YacTh OOJBIION MpH-
BOJISAIIEH MBIIIBI M MEPEIHION YacTh KOPOTKOM MPUBOIAILICH
MBIIIIIBI, €€ OCHOBHAS (DYHKIIMS — [IpUBeIeHHe Geapa.

Bce npuBojsiiie MpIniibl 0ejgpa mpyu Xoas0e TSHYT HOTH K
cepelnHe Ui COXpaHeHHs paBHOBecHs. OHHM UTPAIOT 3HAYH-
MYIO POJIb B yPaBHOBELIMBAHUY Ta3a P CTOSHUH U XOIb0E.

MonenupoBaHue MOKa3alo, YTO BCE aTyKTOPBHI U3MEHSIOT
CBOI paboty npu aedopmanuu Oenpa, u yem Oombiie aedopma-
LIUs1, TEM CHJIbHEE COKpaleHue Mol Hanpumep, m.add. brevis
npu gedopmanuu 45° HAXOAUTCS B IOCTOSHHOM COKPAIIEHHH.
U ecim nedopmanyst B 15° Maino Biusier Ha pabOTy MBIIII, TO
yxe nipu aedopmanuu B 30°, u Tem Gonee 45°, HabmOMAOTCS
pe3Kue Mepuoibl CokpaiueHus m.add.magnus v m.add.longus
Ha BCEM NPOTsHKEHHU (Da3bl OAHOOMOPHOU MOMIEPKKH. B aTOT
nepros 6epo MaKCUMAIIBHO Pa3OrHYTO.

Tensor fasciae latae (TFL) - BepeTeHOOOpa3Has MbIIIIIA,
3aKJIIOYEHHAst MEXy JBYMsl CJIIOSMH LIMPOKOM (paciuu, mo-
KPBIBAIOIIasi MAJIYIO SITOJUYHYIO MBIIIIY U HEKOTOPYIO 4acTh
cpenneit sronuuHoil Mpimnbl. TFL siBsieTrcss 0CHOBHBIM po-
TaTopoM M clabbiM abaykropoM Oenpa. Bmecte ¢ GombInoi
SITOIUYHOM MBIIIIEH CTaOUIN3UPYET Ta300eIPCHHbBIN CyCTaB,
yIepXKKBasi TOJOBKY O€JIpPEHHOM KOCTH B BEPTIY)KHOM BIIa-
nuae. TFL BmecTe ¢ 00JBIION ATOQUYHON MBIIILEH CIIOCO0-
CTBYET CTAOMIILHOCTH KOJICHA BO BpeMsl pa3ruOaHus, a TaKkKe
npu yactTuuHoM crubanuu [8,11,19]. Padora TFL paccmotpe-
Ha Ha puc. 6.

TFL yxe npu 15° nedopmanmu Genpa mokasbBaeT U3MeEHe-
HYsL B pabOTe YBEIMYEHUEM YPOBHS COKPAIEHUsI, HAYUHAs C OT-
priBa sitku (0,9 ¢) mo coBmerienus crom (1,48 ¢), mpu nedop-
Manuu B 30° HeoOXoquMmast cuita Bozpacrtaet. [1pu nedopmanim
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45° TFL ycuuBaeT COKpalleHue TOIbKO B EPUOJ] PeaKlUy Ha
Harpysky (0,7 — 0,83 ¢).

Tensor Fasciae Latae

—Norma

== Deform 15
= Deform 30"
— Deform 45

Muscle force, N

sl l ol sl

‘ 1 ‘ 2 ‘3‘ 4
Pasel wara

Puc. 6. Cuna, komopyro paseusaem Tensor Fasciae Latae npu
PA3TUYHBIX Yenax oegpopmayuu

[Ipu Bcex Bumax nedopMayy B pa3HOil CTENEHH MPOUCXO-
JIAT JaTepanbHOoe OTBEACHHE Oepa M MBIIIIA HAXOAUTCS B He-
CKOJIBKO KOHTPAKTHILHOM COCTOSHHH, YTO HApyIIaeT yCIOBHS
TIOAZIepKaHUsT PAaBHOBECHSI IIPHU OTIOpPE Ha KOHEYHOCTD, a TIPH €€
TEPEHOCE MBIIIIE HEOOXOANMO COBEPIIUTH PA0OTY IO MOABEMY
W yIEP)KAHUIO Ta3a, MMEHHO MOATOMY Ha Tpaduke HaOIIOIar0T-
CsI BOJTHBI COKpAII[CHUS] Ha BCEM TPOTSHKCHUH IIara, KpoMe Ie-
pHoaa KOHIIa Maxa.

M. Quadratus femoris (kBafpaTHast MBIIIIa O€pa) — MBIIIIIA
Hapy>XHOI rpymmsl Meiin Ta3za. O0ecreunBaeT BHEUTHEE Bpa-
meHne Oezpa, TOMOTaeT B IPUBEACHUH Oeipa U CTaOMIN3UpyeT
TOJIOBKY Oenipa B BepTiIy>KHOH BriaguHe [ 18].

Beuny cBoero pacnonoxeHus (IIPakTHIeCKH TOPU30HTAIBHO)
m.Quadratus Femoris OueHb CHIBHO pearnpyeT Ha N3MEHEHHUE
yIila OTBEIeHUs Oe/ipa, 9TO XOPOoIo oka3zaHo Ha puc. 7. C yBe-
JIUYEeHNeM yTia Je(opManuy MBI COKPAIMIAETCS (BBIHYXK-
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JICHHOE YIUITMHEHHE) Bce OOJbILe U yCUIIUI JUTs IPUBEICHUs Oe-
npa Tpedyercs 6onbiue. Ecimu npu nedopmarmu B 15° ycunenue
COKpallIC€HUsT MBILILBI IIPOUCXOAUT TOJIBKO B IEPHUOL ](OHe‘-IHOl\;l
cToiiku, To npu gedopmanmsax B 30° u 6osee rpaaycoB MbIIIa
HaxoAUuTCsA B KOHTPAKTHUIIBHOM COCTOSIHUU ITOCTOAHHO, IIPUYEM
B MOMCHT OTpPbIBa HOCKa 1 (j)a3e Maxa COKpall€HHWE MBIl BO3-
pacraeT B 3 u Gosee pasa.

M. Quadratus Femoris
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Muscle force, N
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Puc. 7. Cuna, xomopyio passusaem m.Quadratus Femoris
npu pasiuynelx yenax oegopmayuu

M. Quadriceps Femoris

Muscle force, N

®asbi wara

a

M. Vastus Medialis

=Norma

PaccmoTpuM rpynny mm. quadriceps femoris (4eThi-
pexrinaBasi Mplnna Oeapa) - camas oObeMHas MbIIINA Ye-
JoBeyeckoro Ttena [4], sBmsercs crubarenem Oeapa u
pasrubarenem KojieHa. COCTOMT W3 4YETHIPEX OTAEJIbHBIX
MBIIII: TPU IIMPOKUE MBIIIIBI Oeapa m.Vastus lateralis
(Gonpimast arepanbHast MbImna), m.Vastus medialis (me-
nuaibHas MHUPOKast Melna oenpa), m.Vastus intermedius
(mpomerxyTouHasi IIHpOKas MeIma Oexpa) U m.Rectus

femoris (npsimas MpIma 6eapa), KOTOPbIE PACIOJIOKEHBI

B mepegHeM oTzaene Oeapa. Mblmnbl, 00pa3yonue YeThi-
pexriaBylo MbILIIY Oeapa, COeAMHSIOTCS MPOKCHMallbHEe
KOJIEHA U MPUKPEIUISIIOTCS K HaJAKOJICHHHKY Yepe3 CYX0KH-
Jque LleTI;IpeXl".l'laBOI‘/II MBIIIIIBI. HalIKO.]'IeHHl/IK NMPUKPETIIACT-
cs K 60sbIIeOepIIOBOM KOCTH CBSI3KOHM HaaKOJCHHUKA. Bee
KBaApHUIENChl paboTaroT HajJ pa3rubanueM (BBIIPSIMIICHH-
eMm) kosieHa. M.Rectus femoris Taxxe NpUHUMAET ydyacTue
B crubanuu Oenpa, m.Vastus medialis npuBoauT 6eapo U
cTabWIM3UpyeT HaJIKoJeHHUK. KBajpuIencel B OCHOBHOM
AKTHUBHBI IIpU yzlapax HOTraMH, MPbIXKKax, €31€ Ha BEJIOCH-
nene u Oere [11], B mOBCeIHEBHO KU3HH OHH MOMOTAIOT
BCTaBaTh CO CTyJ'la, XOAUTHh, MOAHUMATHCA MO JICCTHUILIC U
npuceaarTh.
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M. Vastus Intermedius
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8 M. Vastus Lateralis ped
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Puc. 8. Cuna, komopyio pazeusaem m. Quadriceps femoris (a) u ee uacmu - m. rectus femoris (a),
m. vastus medialis (8), m. vastus intemedius (2) m. vastus lateralis (0) npu pazmuunvix yenax oepopmayuu
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M. Gastrocnemius (sum)
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M. Gastrocnemius Lateral
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Puc. 9. Cuna, komopyio paszsusaem m. gastrocnemius (a) u ee yvacmu m.gastrocnemius lateral (6), m.gastrocnemius medial (8)
npU pasiuuHbIx yenax oegpopmayuu
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M. Tibialis Anterior
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Puc. 10. Cuna, xomopyro pazeusaem m. Tibialis Posterior (a) u m. Tibialis Anterior (6) npu paziuunvix yenax oegpopmayuu

CyMmapHOe U3MEHEHHE COKpAILeHUs mm. quadriceps femoris
(8a) moKa3bIBaeT €ro poCT MPH yBEIHYCHUH Aedopmanun 6onee
30° B (haze Maxa, OTBETCTBEHHBI 32 3TO, B OCHOBHOM, 711.VaStUS
medialis (puc. 8B), m. vastus intemedius (puc. 8r) u m. vastus
lateralis (puc. 8r). IMeHHO B 3TOH (ha3e mara MpoOMCXOINT aK-
TUBHOE CTHOaHHE, a MOTOM PasrHOaHMe KOJIEHA, STU MBIIIIIBI
obecreunBaroT mpuBeeHne Oeapa, KOTOpoe TpH IePOpMaIHIX
HaXOJUTCS B OTBEACHHOM cocTostHuH. Pabota m. Rectus femoris
(puc. 8, 0) mpezacTaBnsAeT cOOOH IEMb IEPHOOB COKPAILICHUS 1
paccrabneHus, MOKa3bIBAIOMINX MEePEHAIPSHKCHNE MBIIIIBI TPH
TMOOBIX CTETNEHsX AedopMaru.

K mbimmam 3anHeil MOBEpXHOCTH TOJNEHU OTHOCAT HKPO-
HOXHYIO MBIIIIY (mm. gastrocnemius), KOTOpas COCTABISET
OCHOBHYIO MacCy 3a/iHeil 4acTH TOJIeHH. DTO ABYyXCYyCTaBHAS
MBIIIIA, COCTOUT U3 MeIuainbHOU (m. medial gactrocnemius)
U narepanbHOU (m. lateral gastrocnemius) TOIOBOK, pacro-
JIO)KEHHBIX B 3aJHEH, BEepXHEH MmoysioBUHE rojeHu. MKpoHox-
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Hasi MBIIIIA SBJISAETCS OCHOBHBIM IOJIOIIBEHHBIM crubareiiem
TOJICHOCTOITHOTO M KOJEHHOTo cycTaBoB. [Ipm Oere, xonp0e
WIN TIPbDKKaX HMKPOHOXKHAS MBINIA oOecredynBaeT 3Hadu-
TEJTBHYIO IBIKYIIYIO cry [19].

I'padux pabotsl m. gastrocnemius (9a) B HOpME MOKa3bI-
BaeT JBa mepuona cokpameHus - Ha 1,0 ¢ (OTpBIB MATKH) U
1,2 ¢ (OTpBIB HOCKA), YTO OCYIIECTBISAETCA MOOYEPETHBIM CO-
KpalmieHneM MenuaibHOU (90) — marepanpHOU (9B) — Menu-
anpHOMU (90) acTsamu MbIbl. Jedopmanns BEI3bIBaET cria-
JKMBAaHHE COKPAIICHUS MBIIIIIbL, T.€. HAOIIOAACTCS Ha MPOTS-
JKEHUH Bcel (asbl cToiku 0e3 paccrnabienus. OQHAKO MPHU
nedhopmarnuu 45° HabmogaeTcs pe3koe YMEHbIICHHE YPOBHS
COKpAIIEHHs MBIIIII, CKOPee BCETO, M0 MPUYMHE BBIHYKICHHO
YaCTHYHO PA30THYTOTO TOJICHOCTOIIHOTO CycTaBa M3-3a YKO-
pOYCHHS KOHEYHOCTH.

3amusist 6onpiiedepuosas Meimma (m. Tibialis Posterior) pac-
MOJIOKEHA TIO 3a/IHEH MOBEPXHOCTH TOJICHH, IryOke m. Soleus



GEORGIAN MEDICAL NEWS
No 12 (321) 2021

U MeXy JUIMHHBIM crubarenem nansies (m. Flexor Digitorum
Longus) v JytiHHBIM crudareseM OOJBbIIOro Maliblia CTOIBI (711,
Flexor Hallucis Longus). DTo KiodeBasi CTaOWIN3UpYOLIast
MBIIIIIIA, TOJIIEP/KUBAIOIIAS] MEIUATIBHBIN CBOJ| CTOIIBI.

Cpennsist 6ombiiebeprioBast mbitma (m. Tibialis Anterior)
pacrnionokeHa Ha OOKOBOM CTOpoHE 0O0IbIIeOeplOBON KOCTH,
ABJIACTCA NEPBUYHBIM ThIJIbHBIM CFI/I6aTeJ'IeM TOJICHOCTOITHOT'O
CyCTaBa, OCYyIIECTBISIET PA3BOPOT CTOIBI U €€ MIPUBEICHHE, MO/
JIEP)KUBACT MEIMAIbHBINA CBO CTOIBI [8].

MBIIIBl, OTBETCTBeHHBIE 3a paboty crombl m. Tibialis
Posterior u m. Tibialis Anterior NOBOJBHO CHUIBHO WU3MEHSIIOT
cBoto paboty npu aedopmannu 6enpa. Ecian npu nedopmaryn B
15° npu paboTe ITUX MBILIIL POUCXOINT TOJIBKO Oojiee paHHee
UX COKpallleHue 0e3 M3MEHEHHUs] YPOBHS COKpAIICHUs, TO MPH
nedpopmanuu 6ombiie 30° m. Tibialis Posterior HaXOAUTCS B
KOHTPAKTUJIIbHOM COCTOSHHWU Ha BCEM MPOTSHKEHUHN NIEPUOJA OT
OTpbIBA MATKH JI0 KOHIIA 11ara, a m. Tibialis Anterior HaxXoauTCs
B COKpAILIEHUH TTOCTOSIHHO.

B pesynbrate MOAEIMpPOBaHUS BBISCHEHO, YTO NpH aedop-
Manuu Oepa Ha ypOBHE CPEIHEH TPEeTH MPOUCXOIUT cOoil B
paboTe MpakTHYECKU BCEX MBI MOBPEXKICHHON KOHEYHO-
cti. OcoOeHHO OTpHLIaTeIbHO AedopMalns BIUIET Ha TPYyII-
Ny MeAMaJbHBIX MBIIII Oepa (MPUBOASIIAS TPYIIIAa MBIIIIL).
BriHyX/IeHHOE OTBeieHue Oeapa, yBelWdHuBarouieecs ¢ po-
cTOM yria Jie(hopManuu, MPUBOANUT K TOMY, YTO TPUBOASIIHE
MBIIIIBI Oepa HAXOAATCS B MOCTOSSHHOM COKPAIIEHHOM CO-
CTOSAHUH, YTO OIrPaHUYUBACT BO3MOXHOCTb UX HOHHOL[GHHOﬁ
pabotbl. U eciiu mpu Manbix cTeneHsx aedopMannu Hapyle-
HUsI HaOJIIOAI0TCS TOJIBKO MIPH OJHOOTIOPHOW MOAIEPIKKE U B
HepHUoJ MpeaMaxa, To ¢ yBelndeHneM aedopMannu Hapyie-
HUA HaGJ’[}Oﬂa}OTCﬂ Ha NPOTAXKCHUU BCETO 1LIara.

Jedopmarust IpUBOAKT K BapyCHOI yCTaHOBKE KOJIEHHOTO
cycTaBa, YTO TaKXKe OTpa)kaeTcs Ha paboTe MBIIII, OTBET-
CTBEHHBIX 3a CTaOWIM3alMI0 KOJeHAa M NpHBeaeHHe Oenpa
npu xoawsbe. IlosTomy, Habmona0TCs HapylleHus B padbote
MBI T'OJIEHU, KOTOPBIC yCyFyGJ’lf{I'OTCH C yBeJ’ll/IquI/IeM BbI-
paxennoctu nepopmanuu. Croma mpu BapyCHOI yCTaHOB-
K€ KOJICHHOTO CycTaBa, Ha000pOT, MPUHUMAET BaJbI'yCHYIO
YCTaHOBKY, UTO NMPHUBOAMT K AucOanaHncy B pabore cTabuiIn-
3aTOpPOB CTOMBI, a (YHKIHOHAIBHOE YKOPOUEHHE KOHEYHO-
cTH mpu OodbiuX AedopMmanusx emie OoJblle yCyryomser
COCTOSIHHUE DTHUX MBIIIIL, 3aCTABJIAA HUX 6]>IT]> B COKpall€HUH
MOCTOSIHHO.

BbiBoabI. B 3axitoueHuu ciieyeT KOHCTaTHpPOBaThb, UTO
BapycHas aedopmanus 6eapeHHO KOCTH 00yCIOBINBACT U3-
MEHEHHE B padOoTe MBIIIL BCei HIDKHENH KOHEeUHOCTH. J{aHHbIH
3G GeKT nposBISETCS IPU MUHUMaIbHOM nedopmarun (15°)
U HampsMylo 3aBUCHT OT yBeaudeHus ee yria. OueBUaHO,
4TO yeM Oosnbine aedopmaiiusi, TeM 00jiee BBIPAKEHBI pas-
HOO6paSHbI€ BTOPUYHBIC U3MEHCHNS, a BBIIIOJTHEHUE KOPpPHU-
THPYIOIIEro ONEpPaTHBHOIO BMEIIATENbCTBA UMEET OObIIoe
3HAQYCHHUEC 1JId BOCCTAHOBJICHHA (byHKLIHOHaJ'l])HbIX BO3MOX-
HOCTEH MOBPEXKAEHHOTO CETMEHTa U KOHEYHOCTH.

[lpenmeToM HanbHEWIINMX MCCICAOBAHUN IUIAHUPYETCA
NpoBeJeHHE aHaju3a BIMSHUS Ha padoTy Ml jaedopma-
O 66}1]:)3 U TOJICHU Ha Pas3JIMYHbIX ypOBHﬂX U pas3jinyHoOro
BuAa (aHTe/peKypBalMs, Bapyc/Banbryc). Pesynbrarel 3THX
HCCIICIOBAHMI, 1O BCEH BEPOSTHOCTH, obecreuaTr pa3padbot-
](y TAKTHKHU BCACHUA 60J'lebIX C pa3JIn4YHbIMH }le(bOpMaLII/I—
AMH OelpeHHON KOCTH, BKJIIOYAs XUPYPIUUYECKOE JICUCHHUE U
peaduINTAMOHHBIE MEPOIPHUATHS C YUYETOM Xapakrepa U3-
MEHEHHUIl pabOThI MBI HUKHAX KOHEYHOCTEH.
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SUMMARY

THE INFLUENCE OF VARUS DEFORMITY ATMIDDLE
THIRD OF FEMURON THE STRENGTH OF THE LOW-
ER LIMB MUSCLES

'"Romanenko K., 2ZKarpinska O., 'Prozorovsky D.

'Kharkiv Medical Academy of Postgraduate Education; *SU
“Institute of Pathology of the Spine and Joints named. prof. M.1.
Sitenko NAMS of Ukraine “, Kharkov, Ukraine

Treatment of post-traumatic deformities is a separate task of
orthopedics and traumatology, because for the normalization of
injured limb function requires more than realignment of bone
fragments followed with their stable fixation. The analysis of
post-traumatic deformities pays attention mostly to their influ-
ence on the joints. The functional state of the muscles of the
damaged segment and limb, in general, is analyzed very seldom
and not taken into consideration in the planning of treatment.

Purpose - to study the effect of varus deformity of the femur
at the level of the middle third on the strength of the muscles of
the lower limb and to determine the minimal muscle strength
required to perform a normal step.

Gait analysis was performed in OpenSim 4.0. The modeling is
based on the gait 2394 model. The original model was deformed
by distorting the main isometric axis by 15°, 30° and 45° in the
lateral direction.

The deformity of femur at middle third initiates the failure
of almost all muscles on the injured extremity. The most severe
changes were revealed in the adductor muscles. Femur defor-
mity creates varus position of knee joint, that also affects the
work of the muscles responsible for knee stabilization and femur
adduction while walking. The disorders in lower leg muscles
are also noticed, these changes are exacerbated by the increasing
of deformity severity. Foot takes a valgus stance when knee joint
takes a varus stance, that creates an imbalance in the work of the
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foot stabilizers. Moreover, functional shortening of the limb in
the conditions of severe deformities further worsens the condi-
tion of these muscles and force them to be constantly tense.

The varus deformity of the femur provokes some changes in
the muscles of the entire lower limb. This effect is manifested at
its minimum severity (15 °) and directly depends on the severity
of the deformity.

Keywords: posttraumatic femur deformity, modeling, muscle
strength, femoral varus deformity.

PE3IOME

BJIUSIHUE BAPYCHOW JIE®OPMALIMM CPEIHEM
TPETH BEJIPA HA CAJIY MBI HUKHEW KOHEY-
HOCTHU

'Pomanenko K.K., ZKapnunckas E.JI., 'Ilpo3oposckuii 11.B.

! Xapvkosckas mMeOuyuHcKkas akaoemusi NOCIeOUnIoOMHO20 00-
pazosanus; *I'Y «Hncmumym namoio2uu no360HOUHUKA U Cy-
cmaeos um. npogh. M.1. Cumenxo HAMH Ykpaunwvry, Xapvros,
Yrpauna

Lenp ncciaenoBaHusl - ONPEACIUTH BIUSHUE BapyCHOU Jie-
(dopmanun GepeHHO KOCTH Ha YPOBHE CPETHEH TPETH Ha CHITY
MBIIIL] HI/I)KHGﬁ KOHCYHOCTH W MHHHMAJIBHO HeOGXOIlI/IMle
Cl/IJ'ly MBbIHIL JJ19 OCYIIECTBICHNWA HOPMAJIBHOI'O 1Iara.

AnHanmu3 moxoaku nposoawin B nporpamme OpenSim 4.0. B
OCHOBY MOJICITMPOBAHMS UCIIOIB30BaHa Mozenb gait2394. Mcexon-
HYIO0 MOJICITb JIe()OPMUPOBAIIM UCKAXKECHHEM OCHOBHOW M30METPH-
yeckoit ocu Ha 15°, 30° 1 45° B arepaibHOM HallpaBICHUU.

[pu nedopmarium 6epa Ha YPOBHE CPESIAHEH TPETH IPOUCXOIAUT
cO0if B paboTe MPaKTUYECKN BCEX MBILIIL TOBPEKICHHON KOHEY-
HocTH. OCOOCHHO CTpazaeT MPUBOLSIIAs rpymina Melmil. lehop-
Malysl IPUBOJIUT K BapyCHOW YCTAaHOBKE KOJICHHOTO CyCTaBa, YTo
TaKXKe OTPAKACTCSI HA PAOOTE MBIILILI, OTBETCTBEHHBIX 33 CTAOWIIH-
3aIMI0 KOJICHA W TIPMBENCHUS Oempa Mpu Xoan0e, HaOIomaTcs
HapyIIeHUs] B paboTe MBIIIIL TOJICHH, KOTOpbIe YCyryOusioTcs ¢
yBEIIMYeHHEM BbIpaykeHHOCTH Jedopmarii. CToria mpu BapyCHOM
YCTaHOBKE KOJICHHOTO CyCTaBa IMPUHUMAET BAJIBIYCHYIO yCTAHOB-
KY, 4TO NIPUBOJIHT K JucOaaHcy B paboTe CTaOUIIM3aTOPOB CTOIIBI,
a (yHKIHOHAJIBFHOE YKOPOUECHNE KOHEYHOCTH INPU OOJBLINX Jie-
(dopmarmsix ere Oosblie yeyryOsieT COCTOSHAE ITHX MBI, 3a-
CTaBJIAsA UX HAXOAUTBHCS B HAIIPSYKECHUU ITOCTOSIHHO.

Bapycnas nedopmanust OepeHHON KOCTH 00yCIIOBIMBACT U3-
MEHEHHE B PadOTEe MBI BCEH HMIKHEH KOHEYHOCTH. J[aHHBIH
a¢dexT nposiBisieTcs npu MUHUMaIbHOH aedopmanun (15°) u
HaIpsIMyIO 3aBHCUT OT yBEJINYCHHUS e¢ yIa.
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DEPENDENCE OF PROSTATE TISSUE PERMEABILITY ON THE WAVELENGTH
OF RADIATION IN THE INFRARED RANGE OF THE SPECTRUM

Abazadze S., Khuskivadze A., Kochiashvili D., Partsvania B.

Thilisi State Medical University, Department of Urology, Georgia

Among oncological diseases, prostate cancer (PC) ranks sec-
ond in mortality among men after lung cancer [1]. Therefore,
there is a lot of research on this disease by the leading scientists
in the world. An important role in the recovery of the patient
is given to the early diagnosis of prostate cancer, which allows
timely, effective and adequate treatment.

A pivotal role in the diagnosis of prostate cancer has been the
discovery of prostate-specific antigen, an enzyme that is pro-
duced directly by the prostate gland and is part of the prostate
secretion [2,6,8]. There is an insurmountable barrier for this en-
zyme between the stroma of the prostate gland and the blood
vessels, which is violated in the development of prostate cancer
and its level rises in the blood serum (norm <4 ng/ml) [4].

Determination of prostate-specific antigen and the digital-
rectal examination of prostate the are the studies that allow us
to suspect the prostate cancer. Suspicion is substantiated by
transrectal biopsy of the prostate gland, during biopsy 12 to 24
specimens of the prostate gland should be taken and their his-
tomorphological and immunohistochemical examination should
be performed. However, prostate biopsy is not a complete study
either, as in 30-34% of cases patients need to have a repeated
biopsy to confirm the diagnosis [3,9,10], which, as you know, is
a very invasive method. In addition, after the diagnosis of pros-
tate cancer, it is necessary to conduct imaging studies to study
the spread of the tumor, these studies are: magnetic resonance
imaging, radioisotope scan of the bones, etc. [5,6].

Objective: The objectives of our research are:

© GMN

1. Develop a more accurate imaging method of prostate can-
cer using infrared radiation;

2. Using this method, determine the localization of the tumor
area on the prostate gland

3. Develop a computer program that will be able to process
the received image and detect prostate cancer tissue at 95% con-
fidence intervals

4. Scan the prostate cancer tissue with different degrees of
aggressiveness through a computer program

5. The obtained data should be processed statistically.

Material and methods. In order to achieve this goal, the fol-
lowing tasks were set, to study the dependence of the perme-
ability of prostate tissue on the wavelength of radiation in the
infrared range of the spectrum.

Experiments have shown that visible light does not pass
through the prostate tissue; This tissue is permeable to infrared
rays. Studies have shown that the permeability of infrared rays
depends on the wavelength. It was experimentally determined
that the highest permeability was found in the wavelength range
840-860 nm. It has also been found that benign prostatic hy-
perplasia and prostate cancer tissue are characterized by vary-
ing permeability to infrared radiation. Healthy tissue has been
shown to have the highest permeability to infrared radiation.
Tumor tissue permeability is much lower than that of healthy
tissue. Prostate tissue permeability with benign hyperplasia is
between the permeability of healthy and tumor tissues. The first
figure shows the results of this study.
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