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N3yuenbl pentreHorpamMmbl 46 OO0JBHBIX € Je(EKTaMH ISTOYHOW KOCTH JIO M TOCHIE JICYEHUS METOIOM YPECKOCTHOIO
ocTeocuHTe3a. PeHTreHOAHATOMUYECKHE M PEHTTEHOMOP(HOIOrHYECKHE OCOOCHHOCTH PA3IMYHBIX OT/EIOB IITOYHOI KOCTH
HIPOCIISKEHBI C VICTIOJF30BAaHMEM KaK OIHMCATENbHONH PEHTIEHOJNOTHH, TaK M ITyTeM KOMIIBIOTEPHOTO aHali3a Ha alllapaTHo-
nporpaMmMHOM  KoMiutekce «IMMAMOP®y. OnucaHbl XapakTepHbE U3MEHEHUs CTPYKTYPhI ISTOYHOM KOCTH IO JICYEHWS,
OCOOCHHOCTH IUCTPAKILIMOHHOTO PereHepara py 3aMeleHHH e()eKTOB, a TAKKE ePeCTPOHKa KOCTH T10C/Ie OKOHYAHMUS JICUCHHS.
KiroueBble cioBa: MATOYHASK KOCTb, e()EKTHI, YpECKOCTHBIH OCTEOCHHTE3, pEHTIeHOrpadus.

X-rays of 46 patients with calcaneal defects were analyzed before and after their treatment by the technique of transosseous
osteosynthesis. Roentgen-anatomical and roentgen-morphologic peculiarities of different calcaneal parts were followed
with the help of both descriptive roentgenology and computer analysis using "Diamorph™ program complex. The
characteristic changes of calcaneal structure before treatment are described as well as peculiarities of the distaction
regenerated bone in the process of defect filling and bone reorganization after the end of treatment.
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[IsTouHast KocTh, 0Opa3yst OCHOBY 3aJHETO OT-
Jiena CTOTIBI, MPECTABIseT cOOOH CIIOKHOE aHATO-
MHYecKoe 00Opa3oBaHHE C HE MEHEE CIIO0KHBIMU
O6nomexaHNMYeCKUMH (YHKIHAMHU. TecHbIe CBSI3U C
KOCTSMH HPEAIUIIOCHBI, 00pa30BaHHBIE HECKOIBKHU-
MH CYCTaBaMH, IPEAINOoJIaraloT B HOpME uX abco-
JIIOTHO NpaBUiIbHOE B3aumojeicTeue. HopmaibHele
CTaTUKO-IUHAMUYECKHE B3aHMOOTHOIIEHUS CO3/a-
10T ONPEJICNICHHYIO CTPYKTYpY I'y04aToro BeuiecTsa

MIITOYHON KOCTH, ()OPMHPYSI CHIIOBBIE JIMHHUH, 00-
pa3oBaHHBIE TJIAaBHBIMH CHCTEMaMH KOCTHBIX Tpa-
Oexyn (Tak Has3bIBaeMble «apkaaeb») [7, 12, 15].
M3MeHeHre aHAaTOMMM MSATOYHOM KOCTHU B pe3yJsib-
Tare mepejomMa WM Jedekra MpUBOIUT K Hapylle-
HUIO OMOMEXaHMYECKUX B3aMMOOTHOILICHHH U CO-
MPOBOX/IAETCSI N3MEHEHUSIMH HE TOJIBKO ee (hOPMBI,
HO Y KOCTHOM CTPYKTYpHI [1].

MATEPUAII 1 METO/IbI UCCJIE[JOBAHN

Habmonganu 46 6onpHEIX (47 cTom) ¢ nedekra-
MU IATOYHOW KOCTH, BO3HUKIIMMHU B pe3yJbTaTe
KOMIIPECCHOHHBIX TIEPEIOMOB B 43 W IMEpEeHECCHHO-
TO TEeMaTOr€HHOT'O OCTCOMHUENUTA - B 4 cirydasx. Y
13 u3 HUX U3MCHEHUS CTPYKTYPHI U (HYHKIIHU ObLIA
JIOTIOJTHUTEIPHO yCYryOJIeHbl IMPOBEACHHUEM He-
KPCEKBECTPIKTOMHI WM APYTUX  KOCTHO-
pe3eMPYIONMX onepanuii. B 3aBHCHMOCTH OT Be-
JIMYUHBI YKOPOUYCHHS CTOIBI, CHUKCHUS BBICOTHI
BHYTPEHHEH JIOJBDKKH, 2 PEHTTCHOJOTHYSCKH — OT
YKOPOYCHHUS MATOYHOW KOCTH W CHH)KCHHUS €€ BbI-
COTHI B 00JacTW 3aaHell cycTaBHOW (aceTku Bce
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MAMeHTH! OBUIN paclpe/iesieHbl Ha TPYIIBI ¢ Kpae-
BBIM BHECYCTaBHBIM, KPa€BbIM BHYTPHCYCTaBHBIM U
cyOToTanbHBIM AedexToM [4].

Penrtrenorpadus cronsl B cTaHaapTHOH OOKO-
BOHM yKJIaJKe BBINOJIHSIACH Y BCeX MalueHToB [11,
12]. V 16 6onbHBIX TyTEeM BBOJA H KOMITBIOTEPHOTO
aHanM3a M300pakKeHWH MATOYHON KOCTH Ha amma-
patHO-TIporpaMMHOM Komiuiekce «IMMAMOP®» c
MTOJTyYCHHBIX PEHTTEHOTPaMM OOJNBHOW M 37J0POBOM
CTOIl TPOM3BOJIWIN BBIJCNICHHE KOHTYPOB CaruT-
TAJIBHOTO pa3pe3a ISITOYHOW KOCTH C TOJICYETOM
ero miommay (puc. 1).
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a)

6)

Puc. 1. Oundposannoe n300paxkeHne MATOUHEIX KOCTell 30pOBOii (cIeBa) U IOBPEXAEHHOH (cIipaBa) CTON y OOJIILHOTO ¢ KPaeBEIM
BHECYCTaBHBIM Ae(EKTOM IATOYHOH KOcTH. CephIM IIBETOM 10 KOHTYPY OOBE/ICHBI TPAHUIIEI IITOYHBIX KOCTEH H yIacTOK CKIepo3a

B cyOTanaMudeckoii 061actu (mpaBblii CHUMOK)

PE3VJIBTATBI U UX OBCYXJIEHNE

[Ipn m3ydeHHUH PEHTreHOTpaMM OO ONepanuy
OBUTO BBISBIICHO, YTO KOMIIPECCHOHHBIN IIEPEIOM
MPUBOJMI K NMATOJIOTUYECKON IepecTporKe MITOY-
HOM KOCTH, KOTOpasi CONPOBOKAaIach B OCHOBHOM
OCTEOIOpPO30M M OCTEOCKJIepo30M. B ocHoBe pasz-
BUTHSI OCTEOCKIIEPO3a, B JAHHOM ClIy4yae IOCTTpaB-
MaTHYECKOTo, JIeKaT MpOLECChl THIeppereHepa-
I[MH, KOTOpbIe B PAa3IMYHBIX OTIeNaX ISITOYHOU
KOCTH TIPOMCXOJWIM C pPa3IMYHOH HHTCHCHUBHO-
cTbio. B 30He Kommpeccun (cyOramamudeckas 00-
nacte, oTthalamus -3agusas cycraBHas dacert-
Ka MATOYHOM KocTH [16]) owarm ckiiepo3a ciHBa-
JMCh MeXIy coOoi, 00pasyst ydyacTOK 3aTEeMHEHUs,
pa3IMYHbIA M0 mpoTskeHHOCTH U (opme. Kocts B
30HE KOMIIPECCHM CTaHOBMJIACH OECCTPYKTYPHOM,
OJAHOPOJHOW, MO HMHTEHCUBHOCTU TEHEW IMpEBbI-
HIaoI1e HHTEHCUBHOCTH KOPKOBOTO cJos (puc. 2).

Puc. 2. Y4acTok ckiepo3a B cyOTazaMU4ecKoi 001acTi
M THNepTpodHpOBaHHBIE KOCTHBIE TPAOEKyIbl B BHIE
JIMHUH OCTEOCKIIEPO3a, UIMUTHPYFOIINE CUIIOBBIC JIMHUH
HAarpy30K y OOJIBHOTO C KPaeBBIM BHYTPHCYCTaBHBIM
Je(eKTOM IATOYHOH KOCTH
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[Tnomaae 30HBI CKJIEpO3a COCTaBHIIA Yy IBOHMX
OONBHBIX C KpaeBbIM BHECYCTAaBHBIM JIE(PEKTOM
2,09+0,67 om? (7,5% ot myomany camMoi MATOYHOM
koctH). [Ipu 3TOM MIIOLIAAb MOBPEXAECHHON MATOY-
HOW KOCTH cocTaBisuia y Hux 27,8+1,3 om® (90,8%
OT 3710poBoii). Y 11 GONBHBIX C KpaeBbIM BHYTpPHU-
CYCTaBHBIM JIepeKTOM IUIONIAb 30HBI CKIIEpPO3a CO-
craBmia 2,98+0,35 om? (11,8% ot mmnomaau nsATOY-
HOH KOCTH), a IUIOUIAfb MOBPEXAECHHOW NATOYHON
KocTH - 25,21£0,95 cm® (87,6% or 3m0poBoit). V
Tpoux OOJBHBIX C CYOTOTaNBHBIMU JieheKTaMH TIsi-
TOYHOHN KOCTH 3TH TIOKa3aTenu coctaBunu 3,23+1,15
cM® (13,4% OT MIOm@AM TATOYHOH KOCTH) |
24,11+0,17 om? (83,1% oT mromanu 3M0pPOBOM IIsi-
ToyHOHM KocTH). [Ipu 3ToM ObUTa BBISBIICHA clabas
oOpaTHasi HeJIMHEHHAas 3aBUCUMOCTh MEXy TUIOIIa-
JIbI0 y4acTKa CKJiepo3a M BelMYMHOM nedekTa ms-
TOYHOM KOCTH, TPOSBJSIBUIASCS B TOM, 4YTO YeM
MeHbllle OblJJa OTHOCHTENIbHASI IUIOMIA/b TOBPEXK-
JEHHOM ISTOYHOM KOCTH, T€EM OOJbIIE OblLiIa ILIO-
aap y4acTka ckieposa (puc. 3, koadhuunent xop-
pemsimun 1 = -0,21) 8, 9]. Taxske ObIIIM YCTaHOBIJICHBI
JIOCTOBEPHBIE Pa3IMUMs MEXIy IUIOLIAABIO 3710pO-
BOII MATOUHOI KocTH y MyxKunH (31,3£0,7 cm?, n=9)
" xeHmwH (26,16+0,43 oM, n=7). Pa3Huma cocra-
Bmwia 16,4% (P<0,05, wucnonezoBan W-kpurepuit
BukokcoHa 1t HE3aBUCHMBIX BEIOOPOK).

B oGnactu Tena u Gyrpa mATOYHOM KOCTH MOSBIIS-
JIUCh Y9aCTKU TPyOOTpabeKyIIpHOH CTPYKTYpPHI TyO-
YaTOTO BEILECTBA, KOTOpPBIE OOPa30BBIBAIN JIHHUU
3aTEeMHEHHs, BBIICILSTIOIINECS Ha ()OHE OCTE0NOpo3a 1
pacroJararommecs B 30HaX HanOoJIbIIel Harpy3KH Ha
IISITOYHYIO KOCTB, (JOPMUPYS CBOSOOPA3HBIIH PHCYHOK.
B nepenseM otzene oHM pacrosiarajiich CBEpXy BHU3,
B 00JaCTH TSITOYHOro Oyrpa WM CBEpPXY BHH3 HOJ
HEOOJNBIINM YTIIOM, WIH 00pa3ys rpyO0oneTIHCTYIO



ceThb ¢ OECCHCTEMHBIM PACIIONIOKEHUEM OTACIBHBIX
YTOJIICHHBIX TPpaOeKy (puc. 2).
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Puc. 3. 3aBHCHMOCTh MEXK/TYy IUIOMIAIBI0 YIACTKA CKIIe-
po3a B cyOTalaMU4eCKOi 00JaCTH U IUIOMIAIBIO MATOY-
HOW KOCTH

Jleuenne OONBHBIX MPOBOIIIN MO METOIUKAM
YPECKOCTHOTO OCTEOCHHTE3a, pa3pabOTaHHBIM B
PHIT «BTO» um. akan. I'.A. Unuzaposa [2, 3, 5, 6,
10, 13, 14, 17, 18, 19]. JInsg BoccTaHOBJIEHUS HOP-
MaJIbHBIX (POPMBI, Pa3MEPOB, TOJIOKEHUS SITOYHOM
KOCTH OCYIIECTBIISIIH €€ OCTCOTOMHUIO U (HUKCHUPO-
Banu (pparMeHTH B ammapare Uil YPECKOCTHOTO
OCTEOCHHTE3a. B mocieonepanoHHOM IepHoe

B)
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JIO3MPOBAaHHBIM TEPEMEIICHAEM (parMeHTa MmsAToY-
HOW KOCTH NOOMBaUCh 3amelneHus aedekra. dop-
MHUPYIOIIXICS B MpoIecce JICUCHUs] TUCTPAKIIMOH-
HBI pereHepar XapaKTEpU30BaJICS PaBHOMEPHON
WHTCHCUBHOCThIO TeHHW. Habmiomaemele B «Tpale-
KYJIAPHYIO» CTaJHI0 KOCTHBIE TPaOeKyJIbl He BCET/Ia
OBUTH PpaCIIONIOKEHBI TapajuIebHO NIPYT APYTY, a
YacTO pacHojiarajuch B BUAE U3BUTHIX JUHUU. B
nporecce GUKCalMu pereHepaT occupuIUpoBacs,
3aKperuIsis JOCTUTHYTHIH 3 deKT.

Ilocne cHATHS anmaparta yBeIM4MBaIach Harpy3Ka
Ha KOHEYHOCTh, B pe3yJbTaTe YEro B CTPYKTYpE Iisi-
TOYHOM KOCTH OCTEOINOpPO3 YCTyNal MEeCTO OCTeO-
ckiepo3y. B HaOmronaemble cpoku (10 4YeThIpex JIeT
TIOCJIe CHSTHS ammapaTa) He YAaJIOCh OTMETHUTh HOp-
MaJTbHYIO0 MEJIKOSICUCTYIO CTPYKTYPY IITOYHON KOC-
ti. OHAKO, YIHUTHIBAsl TO, YTO HOpPMAaJIbHBIE OHOMe-
XaHIMYECKUE YCIOBHS Y TAKUX MAUCHTOB IPaKTHIC-
CKHM HEBO3MOXXHO BOCCO3/IaTh, HaOIOIaeMble HAMH B
OTHAJICHHOM TIIepHoJie THIEepTPOPHUpOBAaHHBIE KOCT-
HBbIC Ipa6e1<ym>1 B MECTax, ric B HOPMC IMPOXOAAT
«@pKajipl», U B OTIAJICHHON CTETIeHW HATIOMHHAIOIINE
WX, CBHUJCTEIBCTBYIOT 00 OIpEIENCHHOH CTeneHn
MPUOTMKEHHUS K HOPMAJIbHOW CTPYKTYpE M ajeKBatT-
HOIi TIEPEHOCUMOCTH Harpy3oK (puc. 4).

r)

Puc. 4. ®dparmenTs! peHTreHorpaMm cton 6onbHOI XK. 10 Ieyenns (a — npaBast HATOYHAS KOCTb, O - JIeBas IATOYHAs KOCTh) U Yepe3
3 roza nocne neyeHus (B - MpaBast MATOYHAS KOCTb, T - JIeBasi MITOYHAsI KOCTh)

69



['enuit Opronenuu Ne 1, 2004 r.

BbIBO/IbI

1. V OONbHBIX C TOCIEACTBUSIMH KOMIIPECCH-
OHHBIX TIEPEJIOMOB IIATOYHOH KOCTH Halmonaercs
Y4acTOK OCTEOCKJIepo3a B CyOTalaMH4YecKoi 00-
JIACTH, IUIOIAAb KOTOPOTO CTOXAaCTUYECKH 3aBUCHT
OT BEIMYHHBI Ae(EKTA MATOUYHOM KOCTH.

2. Tlaromormueckue yciaoBHsI HATPY>KCHHUSI CTOIIBI
B PE3yNIbTaTe KOMIPECCHOHHBIX IIEPEIOMOB TIATOYHOM
KOCTH TIPUBOJAT K N3MEHEHMSIM €€ KOCTHOH CTPYKTY-
PBI, BBIPAXKAIOLIMMCSI B TOSIBIICHUH Ha TPOTSHKEHHN

IISITOYHOM KOCTH JINHEHHBIX 30H OCTEOCKIIEPO3a.

3. Mero 4pEecKOCTHOTO OCTEOCHHTE3a MO3BO-
JSIET CO3/1aTh TaKUEe MEXaHOOMOJIOIMYECKHE YCIIo-
BUSL NIPU 3aMEIIeHUH Ae(EKTOB MSATOYHOH KOCTH,
KOTOpBIE TNPHOMIDKAIOT PACIPENENICHNE HArpy30K
Ha pas3JIMYHBIC OTJEIBI CTONBI K HOPMAJIBHBIM, UTO
MIPOSIBIISIETCSI B M3MEHEHHWH PACIHOJIOKCHUS KOCT-
HBIX TpaOEeKyn Ha MPOTSDKCHWH IMSATOYHON KOCTH,
HaIIOMUHAOUINX «apKaJbD» B HOPME.
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