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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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MATEMATUYECKOE MOJEJTUPOBAHHUE BAPUAHTOB MOHTAKA
AIIITAPATA BHEITHEU ®UKCALIMHU HA BOJIBINEBEPIHHOBY1O KOCTbH IIPU EE YIJIMHEHNN

Xmuso C.A., I'punenko A.B., I'punenko A.H., Kapnunckuii M.1O., SIpecbko A.B.

TV «HMncmumym namonoeuu no3gonounuka u cycmagog um. npog. M.H.Cumenxo HAMH Yxpaunei», Xapvros, Ykpauna

Jebopmanuu JETCKOTO CKelieTa BECbMa Pa3HOOOPa3HBL
MHorue nanyeHTsl JeTCKOTO Bo3pacTa CTPanaloT 3a001eBaHu-
SIMH, TIPEUMYILECTBEHHO T'€HETHYECKUMHU, KOTOPbIE YKOpauHBa-
0T JUIMHY BEPXHUX WM HWKHUX KOHeuHocTel [6,7]. M3ydyenue
9TOr0 BOINpPOCA MO CEH JIeHb OCTAeTCSl OTKPBITHIM, yYHUTHIBAS
MyJIBTH()AKTOPHATEHYI0 OCOOCHHOCTh mHaToiorud. OCHOBHOM
po0JIeMoOil B JICYEHUH OCEBBIX JedopManuii ¥ yKOpOYEeHHs
KOHEYHOCTEH B JETCKOM OPTONEIHMHU SBISETCS HAJMYHE He3a-
BEpIISHHOTO POCTA MAaIMeHTa, YTO CO3/1aeT HeOIaronpHusTHOS
OCHOBaHUE VIS 1OCTUKeHHs Koppekuuu [12,13].

Haubonee mporpeccHBHOW TEXHOIOTHEH IS JICUCHHS Je-
(dopmaii ¥ yKOpOYEHHs KOHEYHOCTEl BCe eIlle CUUTAeTCS
NIPUMEHEHHe almaparoB BHelHel gukcamun (ABD) [2,4].

Hean uccieroBaHus - ONPEACIUTh HANPSKEHHO-IePOp-
MHPOBAHHOE COCTOSIHHE MOJEIH «OoibliedeprioBas KOCTb
- anmapaT BHENIHEH (UKcaluu» NPU Pa3IUYHBIX BapHaHTaX

a 9]

MOHTa’)ka arrnapara BHEIIHEeH (QUKCAIIMU B YCIOBUSIX yAJIUHE-
HYSI TOJICHU.

Marepuan u metonbl. B naboparopun Onuomexanuku 'Y
«VHCTHTYT NATOJIOTHU MO3BOHOYHHMKA M CYCTaBOB UM. IPOQ.
M.JU. Cutenko HAMH VYkpanHbl» IpOBEIEHO MaTeMaTHYECKOe
MOJICITMPOBAHNE OCTEOCHHTE3a OOJNbIIeOepOBON KOCTH arma-
paramu BHemHel ¢ukcanun (AB®) y nereii ¢ axonaporiasu-
eil. C 3Toii 11esb0 OCTPOCHA AIEMEHTHAs MOJEIb JUCTAIbHOTO
KOHIIA HIDKHEIl KOHEUHOCTH, KOTOpasi COAEPIKUT 00e KOCTH To-
JICHH U KOCTHBIE 3JIeMeHTHI cTonbl. Ha 6osbiebeprioBoil koctu
MOJICITMPOBAJIH TUACTa3 B BEPXHEH TPETH, KOTOPBIH 3aTlOIHSIIN
MaTepHaoM, UMUTHPYIOIINM KOCTHBII pereHepar.

MonenupoBainu Ba BapuaHTta HasoxeHust AB®: ¢ pacnono-
JKEHHEM BCEX CTep)KHEH B OJHOW IJIOCKOCTH, U IO aBTOPCKOM
cxeMe ¢ V-00pa3HBIM pacIoNOKEHHEM CTep)KHEH B IPOKCH-
MaJIbHOM OTzese O0bIiedepiioBoit koctH (puc. 1).

T -
p)

6 2

Puc. 1. Moodenu oucmanvroeo konya HudicHell koneunocmu ¢ AB®:a - cxema ABD® ¢ napaniensHbim pacnonodiceHuem cmepicHell
(0bwuil 6ud); 6 - cxema ABD ¢ napannenvHblM pacnoniodlceHuem CmepicHell (610 6 CA2UmMmanbHOU NJIOCKOCML),
6 - cxema AB® c¢ V-06pasznvim pacnonosicenuem cmepaicretl (0ouguii 6uo),
2 - cxema AB® c¢ V-06pasznvim pacnonogicenuem cmepichell (6U0 6 casummanbHou ni0CKOCHUL)

Tabauya 1. Mexanuueckue xapakxmepucmuky Mamepuaios, Komopble UCHoab308aau Npu MOOEIUPOBAHUU.

Marepuai Moayas FOnra (E), MIla Kos¢pduuuenr Ilyaccona, n
KoprukanpHas KocTh 17000 0,30
I'ybuaras xocTh 680 0,30
XpsiiieBast TKaHb 5,58 0,45
KoctHsrit perenepar 1,00 0,45
JlerupoBanHas cTanb 210000 0,30

Marepualn cauTanu OJHOPOIHBIM U H30TPOIHBIM. B kauecTBe
KOHEYHOTO 2JIeMeHTa BhIOpaH 10-y3710BOi TeTpasap ¢ KBaapa-
TUYHOW anmpokcumMarueit. [Ipy BeIOope MexaHn4eCcKnuX CBOMCTB
OMOTOTHUECKUX TKAaHEH YUIHTBIBAJCSA TOT (DakKT, UTO KOCTHas
TKaHb JIeTell 00NazaeT MEHbIIeH MEXaHUYEeCKOH MPOYHOCTHIO,
4geM y B3pocisix [3,10]. XapakTepiuCTHKH UCKYCCTBEHHBIX Ma-

150

TepUaoB BHIOMpAIM MO JAHHBIM TEXHHYECKOW JIUTEpaTyphl
[11]. Mexanndyeckne XapaKTEPUCTUKH MaTE€PHUAIOB, KOTOpPHIC
HCTIOJIB30BAJIM B pacyeTax, NpuBeIeHbI B Ta0mure 1.

TIpu mpoBeeHUH HCCIIeIOBAHUI MOACIIMPOBAIIH JIBA BU/IA Ha-
Ipy30K, Ha ckatue U KpydyeHue. CXeMbl Harpy:KeHus: Mojeei
MIpHUBE/ICHBI HA pUC. 2.
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a
Puc. 2. Cxemvl Haepysicenus mooeneil: a - 6epmuKaibHoe oce-
60e corcamue; 6 - KpyueHue

Jlnst oCyIecTBICHUS TOTPY3KN MOJETH UMENH JKECTKOE 3a-
KpEIUICHHe 10 TIOJOIIBEHHOIN IMOBEPXHOCTH KOCTEH CTOIIBI.
BeprukanpHOoe 0ceBoe Harpy)KeHHe Ha C)KaTHe OCYLIEeCTBILUIH
pacnpenenenHoi cutoit 350 H, xoTopyro npukiaasiBanu K TH-
OuanpHOMY TIaTo GONbBIIeOepIIOBOM KOocTH. [Ipy Harpy3kax Ha
KpyUYeHHE K THOMATbHOMY IUIATO MPUKJIAIBIBATIH KPY TSN MO-
MEHT BesIn4uHOi 5 HMm.

[Tpy MozmeNMMpOBaHUY MCCIIENOBANN BEINYMHBI MaKCHMAallb-
HBIX HANpsDKEHHH W BEJWUYUHBI OTHOCHTENBHBIX AedopManuii
B aneMeHTax Mmogzeneil. Ilo nanubiM nuteparypsl [9,14], npu
HCIOJIb30BAaHUM OCTEOCHHTe3a ¢ nomouipto AB® 30HBI Mak-
CHUMAJIBHBIX HAINPSDKCHUH B KOCTHOW TKaHW BO3HHUKAIOT BOKPYT
(UKCHPYIONHMX CTEPIKHEH, MOITOMY KOHTPOJBHBIE TOYKH JUIS
CpaBHEHHMs BHIOpAHbI MMEHHO B 9THX 30Hax (puc. 3).

Kpome Toro, perucTpupoBaid MakCHUMajbHble 3HAYCHHS Ha-
npshKeHnit Ha Mas100ep1ioBoii kocTn 1 Ha ABD.

Onupasich Ha JaHHbIE JINTEPATYPHBIX UCTOYHUKOB [5], ciaeny-
eT Ipe.roaraTb, YT0 OCHOBHBIE Ae(OpMalUK IPH Harpy3Kax
MoJieJIel OCTEOCHHTe3a KOCTeH BO3HUKAIOT UMEHHO B KOCTHOM
pereHepare, Kak caMOM «MSITKOM» 3yeMeHTe Mojend. [loatomy
NPU M3YyYEHUH BEJIMYMH OTHOCHUTEIBbHBIX AedopManuii KOH-
TPOJIbHBIC TOYKH BBIOpPAaHBI HMEHHO Ha 3TOM 3JieMeHTe (puc. 4).

HccnenoBanne HapspkeHHO-1e(pOPMHUPOBAHHOTO COCTOSIHHS
MOyIeJIeH BBIMONHSUIM C ITOMOIIBIO METOJa KOHEYHBIX 3JIeMEH-
TOB. B KkauecTBe KpUTEpHUsi OLIEHKH HANpPsKEHHOTO COCTOSHUS
MoJieJIel HCIIOoNIb30BaIM HanpsbkeHue o Musecy [8]. Monenu-

a o
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Puc. 3. Cxema pacnonoxcenus KOHMPOIbHbIX MOUEK 60KPYe
cmeporcneli A3D: 1 - nepsviii cmepoicennv, 2 - 6mMopotl cmepcetsb
U MeOUuanbHbIIl cmepoicetv 01a V-06pasnotl cxemvl; 2a - name-
PanbHbll cmepatceHdb 0 V-00pasHoii cxemvl; 3 - mpumuil cmep-
oHcenn, 4 - cmeporcens

POBaHHE BBIOIHSIN C TIOMOIIBIO CHCTEMbI aBTOMAaTH3HPOBAH-
Horo npoektupoBanus SolidWorks. Pacuersl HampspkeHHO-Ie-
(hOPMHPOBAHHOTO COCTOSIHHUS MOJIENICH BBITIOIHSIIN C TIOMOIIBIO
nporpaMmmHoro kommiekca CosmosM [1].

3
. 5

Puc. 4. Cxema pacnonoosicenus movex na KOCMHOM pe2enepa-
me npu uzyveHuy 8eaudun OMHOCUMEIbHbIX 0epopmayuil

PesynbraTel n o0cyxnaenne. Ha mepBom stane uccnenosa-
HHS M3yYajd HarpsHKeHHO-Ie(OPMHUPOBAHHOE COCTOSIHUE MO-
Jieneil ocTeocuHTe3a 00MbIIcOSPIIOBON KOCTH IO/ BIUSHUEM
OCEBBIX Harpy3ok Ha cxkatue. PacmpeneneHue HamnpspkeHUH B
Moneni ¢ AB®D, CKOMIIOHOBaHHBIM O CXEME MapajieIbHOTO
pactonoKeHus] (UKCHPYIOLINX CTEPXKHEH, MPeJCTaBICHO Ha

puc. 5.

Unit: MPa

Time: 1
05.07.2020 18:09

5,7e2 Max
I o

.

R T - . )

l 2e-10 Min

o

6
Puc. 5. Pacnpeoenenue nanpssicenuil 8 Mooenu ocmeocunmesa 6orvuiedbepyosou kocmu ABD
€ NApaIenbHbLIM PACNONONMCEHUEM CIEPHCHEN NOO 8030eliCMBUEM HASPY3KU HA cocamie
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Unit: MPa
Time: 1
05.07.2020 18:09

. 5,7e2 Max

10
| |

[*.]

T A K- -

I 2e-10 Min

8

Puc. 6. Pacnpedenenue nanpsasicenuii 6 mooenu ocmeocunmesa 6onvuiedepyosoti kocmu ABD
¢ V-06pasnvim pacnonoscenuem cmepicHell noo 030elcmeuem Hazpy3Ku Ha cocamue

Ta6ﬂuua 2. Beruuunol Ha}’lpﬂ'?fceHMﬁ 6 KOHMPOJIbHbIX MOYKAX KOCMHbIX I/1eMEHN 06 Mmooerneti npu oceessblx Hacpys3Kax Ha colcamue

Hanps:xenue, MIla
KoHTpoJibHbIE TOUYKH cxema AB®
IMapanueasnas V-o0pa3nas

CTEpKEHb 1 66,8 57,2
CTep>KEHb METUAITbHBII 2 41,6 33,8
CTep>KeHb JIaTepanbHbIN 2a 35,5
CTEPKEHb 3 41,5 37,7
CTEPKEHb 4 22,8 21,5
MasnobepioBas 10,2 10,6
AB®D 522,0 570,0

IIpoBeeHHOE HCCIEN0BAHKE TTOKA3aJI0, YTO MOJ| BIUSHUEM Ha-
Ipy3KHU Ha CKaTHe, 30Ha MaKCUMAaJIbHBIX HanpsbkeHui (66,8 Mlla)
B KOCTHOHM TKaHHM BO3HHMKAaeT BOKPYT BEPXHETO CTepXHs. B manb-
HeifleM, yeM JUCTallbHEee PACTONOKEH CTEPXKEHb, TEM MEHbIIE
BCJIMYHHBI HaHpﬂ)KeHHﬁ, BO3HUKAIOMIUX BOKPYI' HETO. Hanmens-
IIIE 10 BEJIMYMHE HAMPsDKEHUsT HaOTFOAl0TCsl BOKPYT YETBEPTOTO
crepykHs, coctansia 22,8 MIIa. Ha BropoM u TpeTbeM CTepKHSX
HaNpsDKEHUS PaKTHYeCKH oauHakoBbl - 41,6 u 41,5 Mlla, coor-
BETCTBEHHO. MeHee BCero HarpyxaeTcst Majo0eplioBast KOCTb, T/1e
HarpsKeHns He npesbimatot otmeTku 10,2 MITa.

Ha puc. 6 mnpencraBieHo pacmpelesieHue HanpsHKeHUH
B MOJIENIM OCTeOocHHTe3a OonbliebepoBoii koctu AB®D ¢
V-00pa3HbIM PACIOIOKEHHEM CTEPXKHEH IO BO3IEHCTBHEM
Harpy3Kku Ha C)KaTHe.

V-00pa3Hoe pacronoXeHne CTePIKHEH B HIDKHEH 4acTH MPOK-
CHUMaJIBHOTO (parMeHTa OOJIBIIEOEPIIOBON KOCTH MO3BOJISET
6osiee paBHOMEPHO PACIIPENIETINTh HANPSHKEHUE MEXIY (UKCH-
PYIOLUIUMHU CTEPIKHAMU, YTO BEACT K CHHIKCHNUIO MAKCUMAJIbHBIX
HanpspKEHUH BOKPYT mepBoro crepskHs 10 57,2 MIla. Hanps-
JKEHHE B TUCTAJILHOM YacTH MPOKCUMAJIBHOTO (parMeHTa 60Iib-
me0epIoBOii KOCTH PACNpenensioT Mexay AByMs V-00pa3Ho
PacoNIOKEHHBIMU CTEPIKHAMMU, B PE3YILTATE YE€r0 HAIPSHKEHUC
BOKpYT HHUX He mpeBbIiaeT otmMetky 35,5 MIla. Bokpyr cTepix-
Hel, pacIoNoKeHHBIX B AMCTAIBHOM (hparMenTe OobIiedepIio-
BOI KOCTH, YPOBEHb HANpPSHKEHHs TAKKe ONpPE/eNieTCs] HUXKE,
4yeM NpH NapaielbHOM MOHTaxe cTepkHel. CHkeHne Hanpsi-
*KeHUst B O0JIbIIIeOePIIOBOIT KOCTH MEHEE HEraTHBHO OTPAXkKaeTCs
Ha Maji00epII0BOif KOCTH, IJIe YPOBEHb HANPSIKEHHsI TIOBBIIIACT-
cst 1o 10,6 MITa.

JlanHble 00 aOCOJIOTHBIX BEIMYMHAX HANPSDKEHHS B KOH-
TPOJIBHBIX TOYKAX KOCTHBIX BJIEMEHTOB MO}leﬂeﬁ Ipu OCEBBIX
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Harpys3kax Ha c)kaTue IIpeACTaBlIeHbI B Tabnuie 2.

HUcnons3oBanue V-00pa3HON CXeMbl PacroNOKeHHs (HUKCH-
PYIOIINX CTEp)KHEH B HIKHEH 4acTH MpPOKCUMasbHOro (par-
MeHTa 060JbIIe6epIIOBON KOCTH TO3BOJISIET CHU3UTH BEITHUHHY
HaIIPsHKEHUS B KOCTHBIX BJIEMEHTAX MOJCIIN 3a CUET UX ITOBbI-
meHust Ha camoM AB® o 570,0 MlIla B cpaBHEHHHU ¢ MOJIEIIBIO,
B KoTOpoit AB® cMOHTHpOBaH MO NMapaiebHOMi cXeMe pacro-
noxkenus crepxkHeit - 522,0 MITa.

Ha crenyromem sTane nccienoBaHus U3ydalld HalpsKEHHO-
ne(hopMHUPOBAHHOE COCTOSTHUE MOJIeNIelt 0cTeocHHTe3a OoblIle-
6eproBoit kocth AB® noj BaMsHMEM Harpy3ku Ha KpyudeHHE.
Pacnipenenenue HanpsbxeHus B Mozpenu ¢ AB®D, cMoHTHpOBaH-
HBIM IO MapaJUICNIBHOI CXeMe PacHONIOKEHUS (HUKCUPYIOIINX
CTepXKHEH, MPUBEJIEHO Ha pHC. 7.

B pesynbrare MpOBEIEHHOTO HCCIEIOBAHUS YCTaHOBIE-
HO, YTO MPH HAarpy3Kax Ha KPyueHHE B MOJEIH OCTEOCHHTE3a
GonbiedepoBoil kocth AB® ¢ mapaiiensHbIM pacrionoxe-
HHMEM CTEpXKHel 30Ha MaKCHMaJIbHOTO HAIpSKEHHs BO3HHKa-
€T BOKpPYT NEPBOT0 CTEPXKHs, U ONpesenseTcss Ha ypoBHe 16,3
MIla. Hampsokenne B aucransHOM (parmente Oonbinebepiio-
BOI KOCTH HE3HAUUTEIbHOE M HAXOAUTCS B Mpenenax ot 1,2 1o
3,9 MIla Ha HMXXHEM M BEPXHEM CTEpP)KHSX, COOTBETCTBEHHO.
Mao6eprioBast KOCTb OCTAETCsI MPAKTHYECKH HEHArPYKEHHOIA,
4TO OTpaXXae€TCsa Ha BEJIMYMHE MAKCHUMAJIbHOI'O HAIPSHKCHHUSA B
Hell, He mpesbimaroniero 0,4 MIla. BeimensnoxkenHoe cBUE-
TeIbCTBYET, 4To AB®D Xopouo GiokupyeT KpyTSALMil MOMEHT,
JEUCTBYIOIMH Ha MPOKCHMAJbHBIN (parMeHT OoJbliedeprio-
BOH kocTH. HampspkeHHO-1e(popMUPOBaHHOE COCTOSIHUE MOJIe-
1M ocTeocuHTe3a Oonbiedeprooit koctu AB®D ¢ V-06pa3HbiM
PACTIONIOKEHUEM CTEp>KHEH T0J BO3JEHCTBHEM HArpy3KH Ha
Kpy4YeHHe TPeJICTaBIeHO Ha pHC. 8.
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Puc. 8. Pacnpedenenue nanpsdicenus 8 mooenu ocmeocurmesa 6oavuiebepyogoii kocmu ABD
¢ V-06pasnvim pacnonosicenuem cmepicheti noo 6030elicmeuem Haepy3Ku Ha KpyiueHue

Tabnuya 3. 3nauenus HanpajceHull 8 KOHMPOILHBIX MOYKAX MOOeNell NPU HA2PY3KAX HA KpyyeHue

Hanps:xenune, MIla
KoHTpoJbHbIE TOYKH Cxema ABD
IMapauieabHas V-o0pa3nas

CTEep)KeHb 16,3 13,1
CTep)KeHb MEIUATBHBII 2 11,8 11,0
CTEpIKEHb JIaTepaIbHBII 2a 11,3

CTEep)KeHb 3 3,9 3,8

CTEep)KeHb 4 1,2 1,1

Mano0epioBas KOCTh 0.4 0,2
AB® 210,0 390,0

Hcnons3oBanne AB® ¢ pacnonoxeHneM (HKCHPYIONIIIX
CTepIKHEH B HIDKHEH 4acTH NPOKCHMAaJIBHOTO (hparmMeHTa 6oIIb-
mebeprioBoif KocTu mo V-00pa3HOH cxeMme IO3BOJIsieT Oolee
3 }exTHBHO MPOTUBOAEHCTBOBATH KPYTAIINM Harpy3kam, deM
AB® 1o napannenbHOil cxeMe, 4TO OTpaKaeTcs B BUIE CHU-
JKCHUS YPOBHS HAIIPSYKCHUS HAa BCEX KOHTPOJIbHBIX TOYKAX MO-
nemu. Tak, MakCHMaJIbHBIE HANpsDKEHHS B OonbIneOeprioBoi
KoCTH HaOmonarorcst Ha ypoBHe 13,1 Mlla Ha mepBoM cTepik-
He, MuHuUManbHbele 1,1 MIla - Ha yeTBepTOM. Bokpyr apyrux
CTep>KHEH YpOBEHb HAIPSKEHUs, TAKKE HE3HAUUTEIBHO HUXKE,
4YeM y MOJIEIIH C NapajuleIbHOM KOMIIOHOBKOM crepxkuell AB®D.
Ha mano0ep1ioBoit KOCTH ypOBEHb HAIPsDKEHUS HE TPEBHIIIACT
ormetku 0,2 MITa.

Tabmuma 3 oTpaxkaeT TaHHBIE O BEIIMYHHE HAIPSDKEHHS B KOH-
TPOJBHBIX TOUKaX MOJIeNIed 0CTeOCHHTEe3a O0IIbIIe0epIIOBOi KO-
CTH TIPH Harpy3Kax Ha KpydeHHE.

W3 Tabmuret 3 cremyeT, 9To 3a HEOONBIIOE CHIDKEHHE BEINUIH-

© GMN

HbI HAMPSHKEHHS B KOCTHBIX 3JIEMEHTaX MOJIENH C OCTEOCHHTE30M
OonburedeprioBoit koct AB® no V-o0pa3Hoii cxeme MpHXOANTCS
PaCCUMTHIBATHCS 3HAYNTENBHBIM YPOBHEM HAIPSKEHUSI NMEHHO B
KOHCTPYKTHBHBIX 37eMeHTax AB®D, rie oHM AOCTUraroT OTMETKH
390,0 MIla B cpaBuennu ¢ 210 MIla — npu ucnons3oBannu ABD
C MapaIeNbHON KOMIIOHOBKOH CTEPIKHEN.

Takum 06pa3omM, cliegyeT KOHCTaTUPOBATh, YTO HCIIONb30Ba-
Hue AB® ¢ V-00pa3Hoii KOMITOHOBKOH CTep>KHEW B HI)KHEH da-
CTH MPOKCHMAIILHOTO (hparMeHTa 6oIbieOepiioBoil KOCTH MpH
€€ OCTEOCHHTE3€ MO3BONSET CHU3UTh YPOBEHb HAMPSIKEHHUS HA
BCEX KOHTPOJIBHBIX TOUKaX MOIENHU NPH BCEX TUMAX HArpy3Ku
B CpaBHEHHUH ¢ Mozenbio AB® ¢ mapanienbHOl KOMIIOHOBKOM
cTepxHe. Bce 3T0 MpoOMCXOMUT 3a CUeT MOBBILIEHHS YPOBHS
HanpspKeHWH MIMEHHO Ha KOHCTPYKTUBHBIX 37eMeHTax ABD.

Ha cnemyromem 3tarne ncciaefoBaHus ONPEAENSIN BETUUUHB
OTHOCHTEJBHBIX Ae(OopMaLiii B IEMEHTaX MOJIeIIeil OCTEOCHH-
Te3a 0oJbIIedepIioBoil KoctH ¢ nmomortnsio AB®. Ha puc 9 no-
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Ka3aHO pacIpesieNIeHHe OTHOCUTEINIBHBIX Ae(hOopMaIiii B MOJETH
ocreocuHTe3a OonbiedeproBoit koctn ABD ¢ mapamnensHbM
pacHoNIOKCHUEM CTep)KHEeH II0J] BO3JCHCTBHEM HArpy3KH Ha
CKaThe.

Kak u crmegoBano mpeamonarar, MakCHMaJbHBIE OTHOCH-
TeNbHBIE Ae(hOpMaLK BO3HUKAIOT B KOCTHOM PEreHepare B 30He
PE3eKIH, Kak B caMOM «MATKOM» Marepuaine. IIpu Harpyskax
Ha CyKaTHe MOJIENH C TapalIeNbHBIM PacION0KEHHEM OMOPHBIX
crepkHeit AB® BennuuHBI OTHOCHTENBHBIX Aedopmanuii B
KOCTHOM pereHepare ONpeersioTcs B mpeenax ot 62 1o 85%.

Ha puc. 10 mpuBeneHo pacipesieiecHHe OTHOCHTEIBHBIX Je-
¢dopManuii B MOJETH OCTCOCHHTE3a OOJNBIIEOepIOBOH KOCTH
AB® ¢ V-00pa3HBIM pacIioIOKECHUEM CTEP)KHEW IMOJ BO3CH-
CTBHEM Harpy3KH Ha C)KaTHe.

HcnonezoBanue AB®, CMOHTHPOBaHHOIO IO CXEME C
V-00pa3HBIM PAaCIIONIOKEHHEM CTEpXKHEH, NpH Harpy3kax Ha
C)KaTHe MO3BOJISICT CHU3UTh MAaKCUMAJIbHYIO BEIHINHY OTHOCH-
TENIBHBIX e(opMaIuii B KOCTHOM pereHepare 10 ypoBHs 77%.
B npyrux KOHTPONBHBIX TOYKAaX OTHOCHTEIbHBIC Jedopmanuu

a 9]
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ONpeACIISIOTCS B Iipeaenax oT 59 10 69%. JlaHHbie 0 BeTMYMHAX
OTHOCHTEIbHBIX JiehOopMalnii B KOHTPOJIBHBIX TOUKAX MOJIENeH
IIPU OCEBBIX HArpy3Kax Ha CyKaTue IPUBEICHBI B TabiuLe 4.

[MTokazano, uto MoHTak AB® 110 V-00pasHoii cxeme pacro-
JIO)KEHUSI OMOPHBIX CTEPXKHEH B MPOKCHMAJIBHOM (parMeHTe
0071b110EPIIOBOM KOCTH IO3BOJAET YMEHBIIUTh OTHOCHUTEIIb-
Hble JedopManny B KOCTHOM pereHepare Npu Harpy3kax Ha
C)KaThe B CPABHEHHH CO CXEMOH MapasuiesIbHOTO PACIIOI0KESHHS
CTEpIKHEH.

W3y4en xapakrep pacupeaeseH s OTHOCUTENBHBIX Jedopma-
Ui B MOJICITH OCTEOCHHTE3a 60ubIedepioBoit koct AB®D mox
BIMSIHUEM Harpy3ku Ha kpydeHue. Ha puc. 11 mpencrapieHo
pacnpenenenue B Mmoaenu AB® no cxeme napaiensHOro pac-
TIOJIO’KEHUS CTEPIKHEH.

Kax mokazayii ImpoBe/ieHHbIE NCCIIEI0BaHMs, IPU HArpy3Kax
Ha KPy4YeHHE OTHOCHTEJbHBbIE JIe(opMalyi, BO3HHUKAIOIINE B
KOCTHOM pereHepare Mojereil ocTeocunTe3a 0obiedepiioBoii
KOCTH ¢ ToMo1bi0 AB®, ornpenensiores Ha 3HaYUTeNIbHO MEHb-
IIeM YPOBHE, YeM IIpU Harpy3kax Ha cxartue. Tak, B MOJENH ¢
Unit: mrn /mm
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07.07.202010:32
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Puc. 9. Kapmuna pacnpedenenusi omuocumensHuix 0egpopmayuii @ Mooenu ocmeocunmesa o6onvuiebepyo6oti kocmu ABD
¢ NAPANLENbHBIM PACHOLONCEHUEM CIEPIICHET NOO 8030€UCMBUEM HASPY3KU HA Cocamue
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Puc. 10. Kapmuna pacnpedenenus omuocumenvhvix oegpopmayuii 8 Mooenu ocmeocunmesa 00avuiebepyosou kocmu ABD
¢ V-06pasnvim pacnonoscenuem cmepicHell noo 8030elicCmauem Hazpy3Ku Ha cocamue

Tabnuya 4. 3navenus omHocumensHoviX 0ehopmayuii 8 KOHMPOILHLIX MOUKAX MOOENell NPU OCEBbIX HASPYIKAX HA CoHCAmue

OTtHocuTenbHbIe Aedopmanuu, %o
KonTtpoJbabie TOUKH cxema AB®
napaJjJjejabHas V-o0paznas
1 62 59
2 65 60
3 62 52
4 69 69
5 85 77
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Puc. 11. Pacnpedenenue omunocumenvhuix deghopmayuii 8 mooenu ocmeocunmesa 60oavuiedepyosoii kocmu ABD
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Puc. 12. Pacnpedenenue omnocumensnulx deghopmayuii 8 mooenu ocmeocunmesa 6onvuiedepyogoti kocmu ABD
¢ V-obpasneim pacnonodicenuem cmepaicheli R00 6030elcmeuem Hazpy3Ku Ha KpydeHue

Tabnuya 5. 3nauenus OMHOCUMENbHBIX 0eopMayull 8 KOHMPOILHBIX MOYKAX MoOenell NPU HA2PY3Kax Ha KpyyeHue

OtHocuTebHbIE Jedopmannn, %

KonTtpoJbHbie TOUKH Cxema AB®
napajuieabHas V-o0pasnas
1 3,0 1,0
2 4,0 3,0
3 5,0 3,0
4 6,0 4,0
5 6,0 4,0

napajiebHBIM PacToOKEHHEM OMOPHBIX cTepykHert AB®D ot-
HOCHUTENBHbIE Ae(OpMaIN B KOCTHOM pereHepaTe Mpy Harpys-
Kax Ha Kpy4eHHe OTpeAenstoTcs B mpeaenax ot 3,0 1o 6,0%.

Pacnipenenennie OTHOCHTENBHBIX JeGopMandii B MOJETH
ocTteocuHTe3a OonpmredepuoBoii kocth AB® ¢ V-00pa3HbiM
pacnojoOKeHUeM CTEp)KHEH MOJ BO3JACHCTBMEM HArpy3Kd Ha
Kpy4eHHue MpecTaBiIeHa Ha puc. 12.

Kak m mpu mccnemoBaHusx moxeneil Ha cxarue, ABD c
V-00pa3Hoil cXeMO# yCTaHOBKHM CTEp)KHEH MO3BOJSET CHUZUTH
BEJIMYMHBI OTHOCUTENBHBIX AedopManuii KOCTHOTO pereHepa-
Ta MPU HArpy3Kax Ha KpydeHHE BO BCEX HMCCIEIOBAHHBIX KOH-
TPOJIBHBIX ToYKax. OOIMA ypOBEHb OTHOCHUTEIBHBIX Aedop-
Maluii B KOCTHOM pereHepare onpesenseTcs B mpeaenax ot 1,0
10 4,0%. JlaHHBIE 0 BETMYMHAX OTHOCHTEIBHBIX AehopManuii
B KOHTPOJBHBIX TOUKAaX MOJENeH MpH Harpy3Kax Ha KpydeHHe
MpHUBEICHBI B TabIHIE 5.

[IpuBeneHHbIe NaHHBIE HAIIAAHO JEMOHCTPHUPYIOT MPENMy-
mectBa ABD ¢ V-00pa3Hoii cxeMolt pactoioKeHns: CTepKHEH
B IPOKCUMAITBHOM (hparMeHTe 00JbIIe0epIioBOi KOCTH MO KpU-
TEPHIO BEITMYMHBI OTHOCUTENBHBIX Je(OpMaIii B KOCTHOM pe-
reHepare.

© GMN

BuiBoabl. Vcnonb3oBanne AB® ¢ V-00pa3HbIM pacmonoxke-
HHUEM CTEp)KHEH B HIDKHEH YacTH MPOKCHMAIBHOrO (hparmeHra
0omnbIIeOePIIOBOIT KOCTH MIPH €€ OCTEOCHHTE3E MO3BONISET CHU3UTH
YPOBEHb HAMPSDKEHUSI HA BCEX KOHTPOJIBHBIX TOYKaX MOJIETH TPU
BCEX THTAX Harpy3KH B CpaBHEHNH ¢ Mozenbio AB® ¢ mapannens-
HOM KOMIIOHOBKOH CTEpKHEM, YTO IMPOUCXOIUT 3 CUET IOBBIILIEHUS
YPOBHS HAIIPSDKEHUH HA KOHCTPYKTUBHBIX >JeMeHTax ABD.

AB® ¢ V-00pa3Hoii cxeMOll yCTaHOBKH CTEPIKHEH MO3BOJIAET
CHM3UTB BETMYMHBI OTHOCHUTENBHBIX Je(opMaInii KOCTHOTO pe-
TeHepara Ha BCEX MCCIIEIOBAHHBIX KOHTPOIBHBIX TOUKAX MOJIE-
Jelt Kak TPH Harpy3Kax Ha C)kaThe, Tak M Ha KpydeHHe.
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SUMMARY

MATHEMATICAL MODELING OF OPTIONS FOR
MOUNTING AN EXTERNAL FIXATION DEVICE
ON THE TIBIA DURING ITS LENGTHENING

Khmyzov S., Hrytsenko A.V., Hrytsenko A.N.,
Karpinsky M., Yaresko A.

Sytenko Institute of Spine and Joints Pathology of the National
Academy of Medical Sciences of Ukraine, Kharkov, Ukraine

The main problem in the treatment of axial deformities and
limb shortening in pediatric orthopedics is the presence of in-
complete growth of the patient, which gives an unfavorable ba-
sis for the achieved correction. The most advanced technology
for the treatment of deformities and limb shortening is the use of
external fixation devices (AVF).

Target. To study the stress-strain state of the “tibia-AVF mod-
el with different variants of AVF mounting in conditions of tibia
lengthening.

Mathematical modeling of tibial osteosynthesis with external
fixation devices in children with achondroplasia was carried out.
The model of the distal end of the lower limb contained both lower
leg bones and bony elements of the foot. Two variants of the AVF
imposition were modeled: with the arrangement of all rods in the
same plane, and according to the scheme with a V-shaped arrange-
ment of the rods in the proximal tibia. The values of maximum
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stresses and values of relative deformations in the elements of the
models were investigated. Sweat is a compressive load, the zone of
maximum stress (66.8 MPa) in the bone tissue occurs around the
upper rod. The smallest stresses (22.8 MPa) are observed around
the fourth bar. On the second and third rods, the stresses are the
same - 41.6 and 41.5 MPa, respectively. The V-shaped arrangement
of the rods leads to a decrease in stresses around the first rod to 57.2
MPa. The stresses in the distal part of the proximal tibia fragment
do not exceed 35.5 MPa.

Under torsional loads in the model with parallel arrangement
of rods, the zone of maximum stresses arises around the first rod
(16.3 MPa). The stresses in the distal fragment of the tibia are
determined in the range from 1.2 to 3.9 MPa on the lower and
upper rods, respectively. The use of an AVF with a V-shaped
arrangement of the rods causes stresses in the tibia at a level of
13.1 MPa on the first rod, a minimum 1.1 MPa on the fourth.

When the model is compressed with a parallel arrangement of
the AVF rods, the values of relative deformations in the bone re-
generate are determined in the range from 62 to 85%. The use of
the AVF according to the scheme with a V-shaped arrangement of
the rods makes it possible to reduce the magnitude of the relative
deformations to the level of 77%. In the model with a parallel ar-
rangement of the AVF rods, the relative deformations in the bone
regenerate under torsional loads are determined in the range from
3.0to 6.0%. When using AVF with a V-shaped arrangement of rods,
the level of relative deformations is determined in the range from
1.0 to 4.0%. The use of an AVF with a V-shaped arrangement of
rods in the lower part of the proximal fragment of the tibia during
its osteosynthesis allows reducing the level of stresses at all control
points of the model for all types of loading, as compared to the
model of an AVF with a parallel arrangement of rods.

AVF with a V-shaped arrangement of the rods makes it possi-
ble to reduce the values of the relative deformations of the bone
regenerate at all the studied control points of the models, both
under compression and torsion loads.

Keywords: children, osteosynthesis, lengthening, tibia, ten-
sion.

PE3IOME

MATEMATHUYECKOE MOJIEJIUPOBAHUE BAPUAH-
TOB MOHTAA ATIITAPATA BHEIIHEN ®UKCALIUHA
HA BOJIBHIEBEPIIOBYIO KOCTb IIPU EE YIJIMHE-
HUHN

XmuzoB C.A., I'puuenko A.B., 'puuenko A.H.,
Kapnunckuii ML.1O., fIpecbko A.B.

I'Y «Hucmumym namonoeuu no360HOUHUKA U CYCMABOS UM.
npogh. M.U. Cumenxko HAMH Ykpaunwiy, Xapvkos, Yxkpauna

OCHOBHOIT Mpo0JIeMOl B JIGUCHUH OCEBBHIX JedopMaiuii u
YKOPOUCHUsI KOHEYHOCTEH B JETCKOI OPTOINEHUHU SIBISETCS Ha-
JMYHe He3aBEepIIEHHOI0 pocTa MalUeHTa, 4To co3JaeT Hebna-
TONIPUSTHBIC YCIIOBHS JUIsl IOCTHIKEHHsT Koppekunn. Haubonee
HPOTPECCUBHON TEXHOJOTHEeW Julsl JiedeHHs Jedopmanuii u
YKOPOUCHUsI KOHEUHOCTEH CUUTAeTCsl MPUMEHEHHE aInapaTroB
BHemHel pukcarn (ABD).

[enb uccnenoBanust - ONMPEACTUTH HAMPSHKCHHO-Ae()OPMHUPO-
BaHHOE COCTOSTHHE MOJIEH «OonblnebepioBasi KOCTh - ammapar
BHEIIHEH (UKCAUM» MPH PA3INYHBIX BAPHAHTAX MOHTaXKa arl-
napara BHEIIHeH (UKCAIK B YCIOBHSX YUTHHEHHUS TOJICHU.

[IpoBeneHo MaremaTHuecKoe MOJECIUPOBAHHE OCTEOCHHTE3a



GEORGIAN MEDICAL NEWS
No 1 (322) 2022

OonpiiedeproBoii koctu AB® y nereit ¢ axonapomnasueid. Mo-
JeTb TUCTAIbHOTO KOHIA HIKHEH KOHEUHOCTH CozepiKana obe
KOCTH TOJICHU U KOCTHBIE JNIEMEHTHI CTOTBL. MonennpoBanu 18a
BapuaHTa HanoxeHust AB®D: ¢ pacronokeHneM Bcex CTepiKHEH
B OIHOM TJIOCKOCTH U T10 cXeMe ¢ V-00pa3HbIM PacION0KEeHUEM
CTep>KHEH B MPOKCHMAIIFHOM OT/eie OONbUIeOepIoBOi KOCTH.
HccnenoBaHbl BETMYHUHBI MAKCHMANIBHBIX HANPSKEHUH M OTHO-
CHUTEINIBHBIX JeopMaluii B lIeMEHTax MOJIeIeH.

Ilpn Harpyske Ha c)KaThe 30HA MAaKCHMANbHBIX Harpske-
Huil (66,8 MIla) B KOCTHOI TKaHU BO3HHKAET BOKPYT BEPXHETO
crepkHs. Haumensiuee Hanpspkenue (22,8 MlIla) mabmrogaercst
BOKPYT YETBEPTOTO CTep:KHS. Ha BTOpOM M TpeTheM CTEpKHAX
HaNpsDKEHHUs OAMHAKOBHI - 41,6 u 41,5 MIla, cOOTBETCTBEHHO.
V-00pa3Hoe pacrojoKeHHEe CTEP)KHEH BeJeT K CHIKCHHUIO Ha-
MIPSDKCHUS. BOKPYT HepBoro crepskHs go 57,2 MlIla. Hanpsixe-
HHE B TUCTAILHON YaCTH MPOKCUMANBHOTO (hparmMeHTa Oomblie-
OepuoBoii koctu He npesbimaet 35,5 Mlla.

IIpn Harpy3kax Ha KpydeHHE B MOJEIH C IapaiielbHbIM
PacHonoKeHneM CTep KHEeH 30Ha MAaKCHMAaJIbHOTO HAMPSHKEHUS
BO3HHKAET BOKpPYT mepBoro crepxkus (16,3 MIla). Hampsoxenue
B JHUCTAlIbHOM (parmMeHTe OobIeOepoBOil KOCTH Ompene-
nseres B mpeaenax ot 1,2 no 3,9 MlIla Ha HWKHEM U BEpXHEM
CTep)KHSAX, COOTBETCTBEHHO. Vcnons3oBanne AB®D ¢ pacmomno-
JKEHHEM CTEpKHEH 1mo V-o0pa3HOH cxeMe BBI3BIBACT HAMpsiKe-

Hue B 6onbiedepiioBoii koctu Ha yposHe 13,1 MIla Ha nepBom
cTepkHe, MuHuManbHoe 1,1 Mlla - Ha yeTBepTOM.

IMpum cxatum Mofenu ¢ MapauIeIbHBIM PAaCIONOKEHUEM
crepkHei AB® BenMuUMHBI OTHOCHTENBHBIX Jedopmanuit
B KOCTHOM pereHepare ONpeAeNsioTCs B mpenenax oT 62 mo
85%. Hcnonb3oBanne ABD ¢ pacmonokeHHeM CTep)KHEH Mo
V-00pa3Hoil cxemMe MO3BONAET CHU3UTh BEINYUHY OTHOCHTEINb-
HBIX edopmaruii 10 ypoBHs 77%.

B Mopenu ¢ mapasiensHbIM paconoxkenneM crepxaeid ABO
OTHOCHTEIbHbIC Ae(OpMalMi B KOCTHOM pereHepare Npu Ha-
rpy3Kax Ha KpydeHHE OMNpeAeisioTcs B mpenenax ot 3,0 mo
6,0%. Ilpn ucnonszoBanun AB® ¢ V-06pasHoii cxemoit ycra-
HOBKH CTEp)KHEH YPOBEHb OTHOCHUTENBHBIX Ae(opManuii omnpe-
nensercs B mpenenax ot 1,0 mo 4,0%.

UcnonezoBanue AB® ¢ V-00pa3HbIM pacroiokeHHEM
CTEep)KHEH B HIDKHEH 4acTH MPOKCUMAIBHOTO (hparMeHTa 0oIib-
me0epIoBOil KOCTH MPU €€ OCTEOCHHTE3€ IMO3BOJISIET CHU3UTH
YPOBEHb HANPSDKEHHS HAa BCEX KOHTPOIBHBIX TOYKAX MOJIEIH
IIPY BCEX THIIAX HArpy3Kd B CpaBHEHUH ¢ Mozaeibio AB® ¢ ma-
paIeNbHON KOMIIOHOBKOM CTEPHKHEM.

AB® ¢ V-00pa3H0ii cXeMOil yCTaHOBKHU CTEPIKHEH MO3BOIISET
CHHU3MTb BEJIMUMHBI OTHOCHTEJIBHBIX ieopMaliiii KOCTHOTO pe-
TeHepaTa Ha BCEX MCCIEA0BAHHBIX KOHTPOIBHBIX TOYKAX MOJe-
Jielt KaK MPH Harpy3Kax Ha C)kaThe, Tak U Ha KpydeHHe.
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