Ha penTrenorpamme B HECTPOTo aKCHaIbHOU MPOEKIUHU (CM. pUC. 67) C HAKIIOHOM TUIOCKOCTH (PU3HOJIOTHYE-
CKOHM TOPU30HTAJH K IIOCKOCTH cToJa Ha 10—20° MpOeKIMOHHO YBEITMYMBACTCS PACCTOSHUAEC MEXKTY JIOOHOM Yelryei 1
aNIbBEOJISIPHBIME Ayramu ueitocteid. IIpu aToM Ha peHTreHorpaMme pasaesabHO H300paXaloTes HaArJa3HUuYHbIN (7a) u
HIDKHETJIa3HUYHBIN (64) Kpas. BepxHedentocTHbie Ma3yxu (62a) B MeHbIIEH Mepe MepeKPhITH aJIbBEOJISIPHBIMU TyTa-
MH, U MX aHATOMHUYECKHUE JCTaNIM, TaK )K€ KaK ¥ JeTalu rinasHull (73), nuddepeHIMpyoTcs YeTye.

Tak e OTYEeTJINBO, KaK U Ha PEHTT€HOTpaMMe B CTPOr'0 aKCHAJIbHON MPOCKLWH, BUIHBI KIMHOBUIHBIC MTAa3yXH (34),
OJTHAKO BHUJIUMOCTB PELIETYATHIX Ma3yXx (67) yXyALlaeTcsl U3-3a MPOSKLMOHHOTO HACIOCHHUS Ha HUX aJIbBEOJISIPHBIX YT
BEPXHEH U HW)KHEHN YEIOCTEH.

[To Mepe yBeanUeHUs yTila HAKIIOHA TIOCKOCTH (PU3UOIOTHYECKON TOPU3OHTAIH K IIOCKOCTH cToia (20—35°)
MPOEKIHS NPUOIIKAETCS K MOTyakcuanbHo! (cM. puc. 66). Ha penTreHorpamme B 3TOH NPOEKLUUH albBEOJISIPHBIC TyTH
YeI0CTe! MPOEKIMOHHO TIepEMENIaloTCs OT MEePEHNUX K 3aJHUM siueiikaM perreTdaTsix masyx. [Ipu aTom Bech pemierya-
THIH IAOUPHUHT MEPEKPHIT YEIIOCTSIMH, & BXOJI B MOJOCTh HOCA MPOCIHPYETCS KMEPEIN OT HUX MEXKY TTIa3HHIIAMU.
VYron (77e) v BeTBU (776) HUKHEH YENIOCTH NPOSKLUMOHHO YKOPOUEHBI U HACIauBaIOTCsl HA OOKOBBIE OTAENbI CpeaHeH
SIMKH 4yepena. Xopomo nuddepeHunpyercs BEeHeUHbIH OTPOCTOK HIDKHEH 4enocTH (77 d); OTYETIMBO BUIHBI TEla
CKYJOBBIX KOcTel (6/), cKynoBbie nyru (68).

Takum 00pa3om, NpUMEHEHHE PEHTI€HOTPaMM B aKCHAJIBHON MPOEKIUHU C PAa3IMYHBIM PACIOI0KEHUEM II0CKO-
CTH (QU3HONOTMYECKON TOPU30HTANIN K IUIOCKOCTU CTOJIa MO3BOJISET MOCIIEAOBATENBHO BEISIBUTD PSAJ] aHATOMUYECKUX 00-
pa3oBaHMIi KOCTEH JIUIA U OKOJIOHOCOBBIX MMa3yX, KOTOpbie He MU QepeHIHPYIOTCS Ha pEeHTIeHOIPAMME B CTPOTO aKCH-
AIBHON MPOEKIIMH. YTOJ HaKJIOHA BEIOMPAETCS HHANBUAYAIBLHO U 00YCIIOBIIEH 3aa4eii MPOBOIUMOTO UCCIIE0-
BaHUSL.

I'naeéea 3

IO3BOHOYHBIN CTOJIB

OBIIME AHATOMUWYECKHUE CBEJEHUSA

[To3BoHOYHBII cTON0, columna vertebralis, B HopMe npeacTaBiseT co0oi rnbkoe o0pa3oBaHue, COCTOSIIEE B CPEAHEM
BapuaHTe n3 33—34 M03BOHKOB, CBSI3aHHBIX B €AMHYI0 KHHEMATHUECKYIO LIE€Ilb MEXIO3BOHOYHBIMU JUCKAaMHU, AyToO-
OTPOCTUYATHIMHU COCTUHCHUSMHU ¥ MOIITHBIM CBSI30YHBIM arapaToM.

B no3BoHOYHOM CcTONOE pa3nUyaloT: MeHHbIe TO3BOHKU — 7, TpyAHbIe — 12, TOSICHUYHBIE — 5, KPECTIIOBBIE— 5
U KOIMYUKOBBIE — 4—>5. B 3aBUCMMOCTH OT BapHaHTOB Pa3BUTHUS U MPOLIECCOB ACCUMMIISILINN KOIMYECTBO MO3BOH-
KOB B Ka)/IOM OTJIeJIe MOXKET OBITh MEHBIIUM HUITU OOJBIINM.

[To3BOHOYHEI cTOJIO pacmoyaraeTcsl B CpeIMHHON CaruTTAILHOM IJIOCKOCTH M UMEET Psijl YepPeAYIONINXCs U3THOOB.
B meiiHOM ¥ MOSICHUYHOM OTJIeNaxX UMEEeTCs U3rud, 0OpameHHBIA BBITYKIOCTBIO KIIepeau (JI0pA03), a B TPYJHOM H
KpECTLIOBO-KOMMYMKOBOM — U3rH0, OOpallleHHBIH BBIMYKIOCTHIO K331 (Kudo3). CrexyeT Nog4epKHYTh, YTO CTEICHb
M3ru00B MO3BOHOYHOTO CTOJI0A B Pa3HBIX OT/IENaX HEOMMHAKOBA M 3aBHCUT OT BO3PacTa M MHIMBUIYaJIbHBIX OCOOCHHO-
CTEH.

[103BOHOK COCTOMT M3 MAaCCHBHOTO MEPETHETO OTIENIa — TeJa, Corpus vertebrae, 1 TOHKOro 3aJHET0 — AYTH, arcus
vertebrae. ®opma Tena mMo3BOHKA UMEET CXOJCTBO C IIUIUHAPOM, BCE IIOBEPXHOCTH KOTOPOTO ClIerKa BOTHYTHI. Pa3-
MEpBI TeJ MO3BOHKOB IIOCTENIEHHO YBEIMYHUBAIOTCS B KayJAaJIbHOM HaNpaBIICHUH, JOCTUTAass MAKCUMyMa B TIOSICHUAY-
HOM oTzene. Teno mo3BoHKa COCTOUT U3 Ty0UaToOro BELIECTBA, KOCTHBIE OaJIKK KOTOPOro 00pa3yroT CI0KHOE Ieperuie-
TEHHe, OJJHAKO Npeodaaaromice OOMBITMHCTBO UX HMEET BEPTUKAILHOE HAMPABJIEHHE M COOTBETCTBYET OCHOBHBIM JIMHHUSIM
Harpy3ku. [lepenHss, 3a1Hs5 1 OOKOBBIC IOBEPXHOCTH TeJla TIOKPBITH TOHKHUM CJIOEM TIJIOTHOTO BEIIECTBA, IPO-
IBIPSIBIICHHOTO COCYIUCTHIMH KaHaniaMu. KpaHuanbHas U KayaaibHasi HOBEPXHOCTH TeJla IPEACTaBICHBI KaK Obl
CIIPECCOBAHHBIM T'y0UaThIM BEIIECTBOM, & IIOCIIE 3aBEPIICHHS POCTa OKaMMJIIEHBI IJIOTHBIM KAaHTOM, SBJISIOIIMMCS aro-
($130M Tena Mo3BOHKA.

Ot BepXxHE-0OKOBBIX OTAEJIOB Tella MO3BOHKA OTXOJUT Iyra, B KOTOPOH pa3anuyvaroT Ba OTAeNA: epeAHUN, MapHbld —
HOXKa, pediculus arcus vertebrae, u 3anaNt — TUTaCTHHKA, lamina arcus vertebrae. OT Tyru MO3BOHKA OTXOAST OTPO-
CTKH: TIapHbIC — BEPXHHE M HIDKHIE CYCTaBHBIE (JIyrooTpoCcTUaTtkie), proc. articulares (zygapophyseales), mapasie —
MoTiepeyHbIe, Proc. transversi, 1 OJMHOYHBIA — OCTUCTHIH, proc. spinosus.

OnucaHHOE CTPOCHHE MTO3BOHKA SIBISIETCS] CXEMAaTHYECKUM, TaK KaK OTAENbHbIE IO3BOHKU HE TOJBKO B PAa3HBIX OT/E-
Jax, HO JJa’Ke B TIpeJiesiax OHOT'O U TOTO K€ OTZeJa HO3BOHOYHOTrO cTOI0a UMEIOT OTJIMYUTENIbHbIE aHATOMUYECKHE
0COOEHHOCTH.

Me:X1n03BOHOYHBII AUCK. Tena cMEXHBIX TO3BOHKOB, HaunHas oT 11 meitHoro 10 [ kpecToBOro, cCoeAUHEHbI MEKIIO-
3BOHOYHBIMHU AMCKAaMHU, UMEIOIIMMH JOBOJIBHO CJIOKHOE CTpoeHHE. MeKIO3BOHOYHBIH AUCK, discus intervertebralis, co-
CTOHMT U3 CTY/CHHUCTOTO spa, nucleus pulposus, 3aeraromiero neHTpaabHO, U BOJIOKHUCTOrO KOIbIa, anulus fibrosus, ok-
PYKaIOIIETo Spo 1Mo nepudeprn. MeXo3BOHOUHBIH JUCK PACIONOKEH MEXIY IBYyMsl IIJIACTUHKAMU THAJIMHOBOTO
XPpSIIa, BEICTHIAIOLUIMMH KPaHHAIBHYIO U KayAalbHYI0 IOBEPXHOCTH TEJ CMEKHBIX MIO3BOHKOB.

CryneHucToe sipo, sBISSICh MK3MEHEHHBIM OCTaTKOM CIIMHHOM cTpyHBI, chorda dorsalis, cOCTOUT U3 XpAMIEBIX Kile-
TOK, MEPETUICTAIONIUXCS KOJUTArSHOBBIX MTyYKOB U OCHOBHOTO aMOP(HOTO BEIECTBA, IIPOIMUTAHHOTO BOISHUCTOMN XK HUIKO-



CThI0. [lnamMeTp CTyJAECHHUCTOTO AApa KoneoneTcs B peaenax 1—2,5 cu. B meiHOM 0TAeHe CTYASHUCTOE SIPO CMe-
IIEHO HECKOJIBbKO KIIEPEeaH OT IIEHTPA, a B TPYJIHOM M MOSCHUYHOM — paclojiaraeTcsi Ha IpaHuIle CPeJHeH U 3aHel
TPETH MEXII03BOHOYHOTO AUCKA.

BonokHUCTOE KOJBII0 MEKITO3BOHOYHOTO JIUCKA B HAPYKHOM OTJIEJIE COCTOUT M3 TUIOTHBIX COCTUHUTEIBHOTKAH-
HBIX MTyYKOB, KOTOPBIE TIEPEIJIETAIOTCS B Pa3HBIX HANIPABICHHUSX W BHEAPSIOTCS B KAHT TIO3BOHKA, 0OecnednBas poy-
HOE COCIMHEHNE CMEXHBIX TEJl TO3BOHKOB. BHYTpeHHUIT 0TA€1 BOJOKHUCTOTO KOJIbIIa 00pa30BaH PhIXJIO PacioIOKEHHBIMU
KOJIBIIEBUIHBIMH (POPO3HBIMU BOJIOKHAMH, KOTOPBIE CITIOCOOCTBYIOT OCTENICHHOMY MEPEX0Y K CTyJCHUCTOMY

SIpY.

CryzaeHucToe aapo ¥ BOJOKHUCTOE KOJIBIIO MOKPBITHI XPSILEBHIMUA THATMHOBBIMY IJIACTUHKAMHU, KOTOPBIE KaK Obl
BIIPABJICHBI B KAHT TeJl HO3BOHKOB. B HOpME MEKMO3BOHOYHBIE IUCKHU 3JIACTUYHBI, yIPYTH U COCTABISIOT 1/4 BBI-
COTBI TIO3BOHOYHOT'O CTOJI0A. DINACTUYHOCTH MEXKITO3BOHOYHOTO JINCKA 3aBUCUT TIABHBIM 00pa30M OT COCTOSIHUS CTY/Ie-
HUCTOTO SIpa, KOTOPOE HAXOMUTCS TIOJT TOCTOSIHHBIM JIABJICHHEM U PAaBHOMEPHO Iepe/IaeT ero Ha BOJIOKHUCTOE KOJIBIIO H
THaIMHOBBIE IAacTUHKH. CTyAeHHCTOE sIIpo 001agaeT CBOMCTBOM H3MEHATH (JOPMY B 3aBHCUMOCTH OT YCJIOBHH HarpysKH;
TaKUM 00pa3oM, OHO BBHITIONHSET poib Oydepa MexTy CMEKHBIMH TO3BOHKAMHU.

CBsI304HBIN anmapaT Mo3BOHOYHOTO cTo0a. [I03BOHOUYHBIH CTONO CHA0KEH CIIOKHBIM CBSI30YHBIM allapaToM, B
COCTaB KOTOPOI'0 BXOJST: MepeaHss MPpoaoJbHas CBsI3Ka, lig. longitudinale anterius, 3aguss npogosibHas cBs3Ka, lig.
longitudinale posterius, xxenTsle cBs3KH, lig. flava, Mexxnonepednsie cBA3KH, lig. intertransversaria, MeXXOCTUCTBIE
cBs3KH, lig. interspinalia, HajmocTUCTas cBs3Ka, lig. supraspinale, BoliiHas cBsi3Ka, lig. nuchae, u apyrue. dis
PEHTICHOJIOr0B HauOOoJIbIIee TPAKTUUECKOE 3HAUCHUE UMEIOT IPOJOJIBbHBIE CBSI3KH MIO3BOHOYHOIO CTONI0A, TaK KaK
OHH TIPH PsAJIe NATOJOTUYECKUX MPOIECCOB OKOCTEHEBAIOT, YTO OTOOpakaeTcsl Ha peHTTeHOrpaMMaXx.

[Mepennsis mpopoabHAs CBA3KA MOKPHIBAET MEPEIHIOI0 1 OOKOBBIC IIOBEPXHOCTH TeJI MO3BOHKOB. OHA HAUMHAETCS
OT IJIOTOYHOTO OYropKa 3aThbUIOYHOM KOCTH U AOXOJUT 10 | KpecToBoro no3Bonka. [lepennss mpomonbHas CBs3Ka
COCTOUT U3 KOPOTKHUX U JJINHHBIX BOJIOKOH M IIYYKOB, KOTOPbIE MPOYHO CPACTAIOTCS C TEIaMH IO3BOHKOB U PBIXJIO CBS-
3aHBI C MEXKITIO3BOHOUYHBIMY JUCKAMHU; HaJl TOCJISTHUMHE CBsI3Ka Kak Obl IEPEKHHYTA C OJTHOTO Tella MO3BOHKA Ha JpY-
roe. [To manueiM Schmorl u Junghanns, nepeaHss Npo0JibHAS CBA3KA BBIMTOJHACT TAK)Ke (PYHKIIMIO HAAKOCTHHUIIBI TEJ
MO3BOHKOB.

3agHsis IPOAOIbHAS CBSI3KAa HAUWHAETCS OT BEPXHETO Kpasi 0OJIBIIOro 3aTHIIIOYHOTO OTBEPCTHS, BRICTHIIACT 33 JHIOIO
MOBEPXHOCTH TEJl MO3BOHKOB U JOXOJUT J0 HIYKHETO OTJeNia KpecTIoBoro kanaita. OHa Toule, HO yKe MepeaHe
MPOJOJILHOM CBSA3KHM U Ooraue 31acTHYEeCKUMHU BOJOKHAMH. 3aIHss TPOJOJIbHAS CBA3KA B OTIMYHE OT NepeJHel TPOYHO
CpallleHa ¢ MEeXII03BOHOUYHBIMH J{ICKaMU U PBIXJIO — C TeJaMHU MO3BOHKOB. IlomepeyHuK ee HEOAUHAKOB: Ha yPOBHE
JICKOB OHA IITUPOKAs U MOJTHOCTHIO TIOKPBIBACT 33]HIOI0 TIOBEPXHOCTH J{MCKa, a Ha ypOBHE TEJ IIO3BOHKOB UMEET BUJI Y3KOH
neHThl. [1o cTopoHaM OT CpeIMHHOM TMHUM 3a{HSST TPOJIOJIbHAS CBSI3Ka MEPEXOJUT B TOHKYI0 MeMOpaHy, KOTopas OT-
JeJIIeT BEHO3HOE CIJIETEHUE Tell IO3BOHKOB OT TBEPAOH MO3TOBOM 00OJIOUKHY M 3aIUIAET CIMHHON MO3T OT CHIaBJICHUSI.

XKenTble CBA3KU COCTOSIT M3 AIACTUIECKUX BOJIOKOH M COSAMHSIIOT AYTH MIO3BOHKOB.

MexmnornepedHble, MEKOCTUCTBIE U HAJIOCTUCTAs CBSA3KH COCIUHSIOT COOTBETCTBYIOIINE OTPOCTKH.

CycTaBbl IO3BOHOYHOTO €T0J10a. KpoMe MeXITO3BOHOUHBIX TUCKOB U CBSI30K, HETIPEPBIBHO COCIUHSIOIINX OTIEIb-
HbIC MI03BOHKH, B TIO3BOHOYHOM CT0JIO€ UMEIOTCSI HCTUHHBIE CycTaBbl. K HUM OTHOCATCSA: MapHBINA aTIaHTO-
3aTBUIOYHBIN CycTaB, articulatio atlantooccipitalis, coeIMHSAIOLIMIA 3aTBIIOYHYIO KOCTh C | IIeHHBIM TO3BOHKOM; Hemap-
HBII CPEeTUHHBIN aTIaHTO-0CeBOU CycTaB, articulatio atlantoaxialis mediana, u mapHbIi OOKOBOH aTJIaHTO-OCEBOM CyC-
TaB, articulatio atlantoaxialis lateralis, coequnstomnue I u 11 meitHpIe TO3BOHKY; MAPHBIE TYTOOTPOCTYATHIE COSTUHE-
HUS, juncturae zygapophyseales, coeannsmomue cyctaBuble oTpocTku oT Il meiiHoro xo I kpecToBoro no3BoHKOB, a
TaK)Ke NapHbIN KPECTIIOBO-IOIB3I0IIHbIN cycTaB, articulatio sacroiliaca, COeAMHSIONIUI KPECTEll C MOIB3IOIIHBIMU KOC-
TSAMHU.

JyroorpoctyaThle COEIMHEHUS BO BCEX OTAENAX MO3BOHOYHOrO CTOJI0a UMEIOT aHAIOrMYHOE cTpoeHue. OJHaKo
(dopmMa 1 OpreHTaLHUS UX CYCTaBHBIX IOBEPXHOCTEH HE OMHAKOBBI. Tak, B IIEHHBIX U IPYIHBIX TIO3BOHKAX OHH pac-
MOJIAralOTCsl B KOCOH TUIOCKOCTH, OMU3KON K QPOHTAIBHOH, a B IOSICHUYHBIX — K CaruTTanbHOU. [Ipruem, eciu B
LIEHHBIX U TPYIHBIX IO3BOHKAX CYCTaBHBIE IOBEPXHOCTHU IUIOCKHE, TO B MOSCHUYHBIX OHU U30THYTHI U MIPEACTABIISIOT CO-
0oii kak Obl oTpe3ku HuuHApa. CycTaBHbIE HOBEPXHOCTH JYTOOTPOCTYATHIX COEAMHEHUH BBHICTIAHBI THATHHOBBIM XPsi-
IIOM, Karcyia UX MPUKPETUISeTCs IO KPalo CyCTaBHBIX MOBEepXHOCTEH. DYHKIIMOHAIBHO BCE yTOOTPOCTUATHIE COCTU-
HEHHSI OTHOCSITCS] K MAJIOTIO/IBUYKHBIM.

AHaTOMHYECKHE CBEACHHS 00 YKa3aHHBIX BBIIIE ATIAHTO-3aTHIOYHOM, aTJIAHTO-OCEBBIX U KPECTLOBO-
MOJIB3/IONITHOM CYCTaBax B CBSI3M CO CBOCOOpa3nueM UX CTPOCHHS OyIyT JaHbI PH H3JI0KEHUU aHATOMHU COOTBETCT-
BYIOIIMX OT/IEIIOB TO3BOHOYHOTO CTOJIOA.

Ilo3BoHouHBII KaHaJ. [lo3BoHOUHBIE OTBepcTHsA, foramina vertebralia, EHHBIX, TPYIHBIX U HOSICHUYHBIX IO3BOH-
KOB COCTaBJISIIOT O3BOHOYHBIN KaHal, canalis vertebralis, KOTOpBIH KpaHHAJIBHO COOOILIAETCA C TOJOCTHIO Yeperna, a
KayJaJbHO — C KPECTIIOBBIM KaHaJIOM. [103BOHOUHBIN KaHAJ SBISETCS BMECTIIIMILEM JUIsl CHUHHOTO Mo3ra. [[j1s BeIXO-
Jla CHUHHOMO3TOBBIX HEPBOB M3 II03BOHOYHOr'O KaHana UMEITCs 23 maphbl MEKIIO3BOHOYHBIX OTBEpCTHi, foramina
intervertebralia, BepXHAS U HUXKHSS CTEHKH KOTOPBIX 00pa30BaHbl IO3BOHOYHBIMH BBIPE3KaMU CMEKHBIX ITO3BOHKOB, I1€-
penHsisi — 3aTHe00KOBOH MMOBEPXHOCTHIO TEJl TO3BOHKOB M MEKIIO3BOHOYHOTO JTUCKA, 33/IHSS — BEPXHUMH CYCTaBHBIMU
OTPOCTKaMH H >KEJITHIMH CBSI3KaMu. J[namMeTp MeKIIO3BOHOUHBIX OTBEPCTHH YBEINYNBACTCS B KayTAIbHOM HATPaBIICHHU.
B kpecTiie posib MEKXIO3BOHOYHBIX OTBEPCTHI BBIMOJHSIOT YETHIPE Mapbl KPECTLOBBIX OTBEPCTHM, KOTOPBIE OTKPBIBAIOTCS
Ha Ta30BOW U CIMHHOW MOBEPXHOCTAX KPECTIIA.



METOAUKHN PEHTTEHOJIOI'MYECKOI'O HCCJIEJOBAHMUSA

Pentrenorpagusi no3BOHOYHOTO CTOJ0a MPOU3BOAUTCS, KaK IMPaBUIIO, B IBYX B3aUMHO MEPHEHIUKYIISIPHBIX
MPOEKIUAX — MPsAMOM 3aaHel u 60koBoi. OnHAKO CBOEOOpa3re aHATOMUYECKOTIO CTPOCHUS! PA3IMUHBIX OTAEIOB MO3BO-
HOYHOro ctojiba TpedyeT NpHUMEHEHHs KOChIX M APYTMX AaTUOMYHBIX npoekuuil. [IponsBonasTcs 0630pHbIe U Npu-
HEeJIbHBIE PEHTreHOrpaMMbl. [[03BOHOYHBIN CTONO MCCIeayeTcs Yalle Mpu TOPU30HTaILHOM MOJI0XEHUH O0JIBHOTO,
JUIS1 UCCIIE0BaHUA MEHHOTO OTAeNa B O0KOBOM M KOCHIX MPOEKIHIX IIeJIeCO00Pa3HO MPOU3BOAUTH PEHTTEHOT PaMMBI
MPY BEPTUKAIBHOM I0JIOKEHUH TYJIOBHUIIA OONBHOTO (CUIS WIIH CTOS).

OnuuM u3 00sA3aTeNbHBIX YCIOBUN MPH PEHTICHOrPa( K MO3BOHOYHOI'O CTOJI0A SBISETCS MPABUIBHBIN BBIOOD CO-
OTHOILIEHUH MEXly EHTPaTbHBIM IyYKOM PEHTT€HOBBIX JIy4el U UCCIEAYyEeMbIM OTIEIOM, @ MIMEHHO: IIEHTPaJIbHBIH Iy-
YOK JIy4eil JOJIKEH HANPABIATHCS KacaTEIbHO K KpaHUAIBHBIM M KayJalbHBIM ITIOBEPXHOCTSIM TEJ TIO3BOHKOB, YTO
JOCTUTACTCS LICHTpaMeil TpyOKH Ha COOTBETCTBYIOLINE MO3BOHKH. OTHAKO TaKHE COOTHOLICHHSI CO31aI0TCSI TOJIBKO
JUIS OTPAaHMYEHHOTO KOJTMYECTBA MO3BOHKOB (4—5); MOBEPXHOCTH IMO3BOHKOB, HE COBMA/JAIOIINE C HATIPABJICHUEM IIEH-
TPaJBHOTO IyYKa JIyuei, 0TOOpaxaroTcsl ¢ MPOSKIIMOHHBIMH HCKKEHUSAMH. DTO 0OCTOSTEIICTBO BEIHYKIAACT IPOH3-
BOJUTH PEHTTCHOIPAMMBI [TIO3BOHOYHOTO CTONI0A 110 OTAENaM (LICHHBIH, BEpXHETPYIHOM, CpeliHe- U HIKHETpyIHOH, osic-
HUYHBIN, KPECTIIOBBIH, KOMMIUKOBBIA) U MPHOETaTh K BHIIPSMIICHHIO (PU3HOJIOTHUECKIX HU3THOOB.

st KpaTKOro HAMMEHOBAHUS UCCIIEYEMBIX TO3BOHKOB UX MPUHATO 0003HAYATH NMEPBOI OYKBOW JATHHCKOTO Ha-
3BaHUS COOTBETCTBYIOLIETO OTAENa MTO3BOHOYHOTO CTO0A ¢ YKa3aHUEM HOPAAKOBOI'O HOMEPA ITO3BOHKA B 3TOM OTIETIC
(wefinbie no3BoHKH — C, rpyausie — Th, mosicanunsie — L, kpecTnoBbie — S 1 KommuukoBsie — Co).

Pa3mep kacceT, mpuMeHsIEMBIX TIPH PEHTreHOTpad i TO3BOHOYHOTO CTON0A, ONpeeiseTcs 3aJa4aMu Mpe/-
cTosIero uccienoBanus. [Ipu npousBoncTBe 0030pHBIX PEHTTEHOIPAMM HCIIONB3YI0TCs KacceTsl 15 x 30 cm u 24 x 30
cMm, a GPOKYCHOE PacCTOSIHUE JOJKHO OBITh MOCTOSAHHBIM U cocTaBisATh 100 cm u Oonee. B HEKOTOPBIX ciaydasx BO3-
HUKAeT HEOOXOAMMOCTh B MPHUIETHHBIX PEHTTEHOTPAMMAaX, IPOM3BOICTBO KOTOPBIX JOCTUTAETCS IPUMEHEHHEM He-
OOJIBIIIMX KacceT, Y3KOTo TyOyca U, Kak MpaBuilo, KOPOTKOro (OKYCHOTO paccTosiHus. VccnenyemMplid MO3BOHOK WITH
JIBa CMEKHBIX IT0O3BOHKA JOJKHBI HAXOAUTHCA B LIEHTPE KACCETHI, KyJ1a U HANPaBJISIETCS EHTPAIbHBIN IIy40K PEHTIe-
HOBBIX JIy4€il.

Ecnu Ha peHTreHorpaMmMax B CTaHAAPTHBIX MPOEKIUAX OOHAPYKEHBI MaTOJOTHYECKNE UCKPUBIIEHUS TO3BOHOUYHOTO
cToy0a, HE0OXOAMMO MPOU3BOAUTH OBTOPHBIE PEHTTEHOTPAMMBI C COOTBETCTBYIOIIEH KOPPEKLUEH, YTO TIO3BOJISIET JOC-
TUTHYTh CHMMETPHYHOIO PAcIOIO0KEHH aHATOMUYECKHX JeTayel. Tak, HapuMep, IpH HAJIMYNHU CKOJIMO03a C poTaluen
MO3BOHKOB TP NIPOU3BOJICTBE PEHTICHOTPaMMBI B IPSAMOM 3aJIHEH MPOEKIIMH HYKHO TPUOIU3UTh K KACCETE Ty CTO-
poHY 0OJBHOT0, K KOTOPOH 00palieHbl OCTHCTBIE OTPOCTKH MO3BOHKOB. J1J1s MOTTyYeHUs] pEHTT€HOTpaMMBbl B OOKOBOM
MPOCKIMHU ¢ HAUMEHBLITUMH IPOEKIMOHHBIMU UCKaKEHUSIMHU CIIeAyeT YKIaAblBaTh OOJIBLHOTO HAa CTOPOHY, COOTBETCT-
BYIOIIYIO BBITYKJIOCTH ITO3BOHOYHOTO CTON0A.

Pentrenorpadus mo3BOHOYHOTO cTONI0A MPOU3BOJUTCS C MPUMEHEHHEM OTCEHBAIOIIEH PEIIETKH, 32 UCKIFOUCHUEM
LIEHHOTO OT/eNa, rie 00beM MITKUX TKaHEeH He3HAaYUTEIICH.

Hnsa ymeHblieHus: o0beMa MATKUX TKaHEH OpIOIIHON MOJIOCTH M OTPAaHUYEHUST BTOPUYHOTO  H3IyYEHUS,
CHIDKAIOIIEr0 KAa4ecTBO pPEHTTeHOorpaMmM, cieAyeT npuberath (IpuU OTCYTCTBUU MPOTHBOIOKA3aHUN) K KOMIIpec-
CHUH HUBOTa C MOMOILBIO CIENHAIBHOrO MosIca.

[ImaHOBOE wWccnegOBaHWE HHWKHETPYIHOTIO, MOSCHUYHOIO M KPECTIOBO-KOMYHKOBOrO OTJEJIOB MO3BOHOYHO-
r'0 CTOJI0A OCYIIECTBIISACTCS MOCIE MPEBAPUTEIHHOTO OCBOOOKICHHS KUIIIEYHHKA OT COJCPKUMOTO TIPU MOMOIIIH O4HC-
TUTETBHBIX KIU3M. B 9KCTpEHHBIX CiTydasx HEOTJIOKHAsI peHTreHorpadust mpou3BoauTCs 6€3 COOTBETCTBYIOIICH
MOATOTOBKHU OOJIBHOTO.

Tomorpadusi. [103BOHOUHBIH CTOJIO UMEET CII0KHOE CTPOCHHUE, YTO BBI3BIBACT CYIIECTBEHHBIE 3aTPYIHEHUS TIPH aHa-
nr3e OOBIYHBIX PEHTTE€HOTPaMM B CBS3HM CO 3HAYUTEIbHBIMHU MPOCKIIMOHHBIMU HACJIOCHUSIMU aHATOMUYECKHUX JIeTa-
nei.

[lo MHEHMIO OONBIIMHCTBA aBTOPOB, TIO3BOHOUHBIH CTOI0 HanboIIee 1eJ1ecO00pa3HO UCCIEI0BATh B TOPU3OHTAIBHOM
MOJIOKEHUH MPU NMPOAOIFHOM HaIpaBlIeHUH pa3Ma3biBaHUA. ToMOTrpaMMBbl TO3BOHOYHOTO CTOJI0A MPOU3BOASTCS B
OonpmMHCTBE ciydyaeB ¢ uHTepBasoM 0,5—1,0 cu, ogHaKO BEIOOpP PaCcCTOSIHUS MEXKIY Cpe3aMH M UX KOJIMUYECTBO 3aBU-
CAT OT KOHKPETHBIX 3a/1a4 HCCIEJOBAHHUS.

Tomorpadus B mpsAMoOi 3alHEH MPOEKIIMU OCYIIESCTBIISICTCS MOCIIE aHaIN3a PEHTICHOTPAMM B OOKOBOM MPOEKIIUH
W OTIpEJICJICHNUS Ha HUX PAaCCTOSHUS OT BEPXYIIEK OCTHCTHIX OTPOCTKOB U3yYaeMbIX TO3BOHKOB C JJ00aBICHUEM TOJ-
IIMHBI MATKUX TKaHEH Ha 3TOM YPOBHE.

[Ipu npou3BOJACTBE TOMOTPaMM MTO3BOHOYHOTO CTOJI0a B OOKOBOI MPOEKIIMU B Ka4eCTBE KOCTHBIX OPUEHTHUPOB

IJIsA OTIPCACIICHUA FJIY6I/IHBI N3y4aeMoro CJj10s UCHOJBb3YIOTCA OCTUCTBIC OTPOCTKHU ITO3BOHKOB.
C LCJIbI0 YMCHBIICHU A nyquoﬁ Harpys3kKu Ha OOJILHEBIX HCO6XOZII/IMO COKpaliaTb 4YMCJIO MPOU3BOJUMBIX TOMOTI'paMM
" UCIIOJIB30BAaTh JIUIbL TC IIPOCKINHU, KOTOPLIC SABJIAIOTCA Hau0oJIee ONTHMaJIbHBIMU IJIA COOTBETCTBYIOIIUX ITO3BOHKOB.

YuuThIBas, 4TO TeJa MO3BOHKOB COCTOAT NMPEUMYIIECTBEHHO U3 TYOUaTOTO BEI[ECTBA, I1eJeCO00pa3HO UCIIOIh30-
BaTh 30HOTpaduio. KocTHBIE OpUEHTHPHI, UCIIONB3yEeMbIe TP TOMOTpaduy TO3BOHOYHOTO CTON0A, JAHKI B IIPUIIO-
JKEHHH 3.

OyHKIHOHALHOE PEHTI€HOJIIOTHYEeCKOe ucciaeaoBanne. Meros ¢yHKIHOHATEHOTO PEHTTEHOIOTHIECKOTO UCCTIE0-
BaHUsI TO3BOHOYHOTO CTOJI0a, OCHOBBI KOTOPOTO BIIEpBHIe ObLTH pa3padoransl Bakke (1931), B HacTosIIee BpeMsi HAXOIUT
Bce 0oJjice MIMPOKOE MpUMeHeHue. JIomoIHAsS 00BIUHY0 METOIUKY MCCIICI0BaHMs, (yHKIIMOHAIbHASI PEHTTCHOIpa-
(¥sl TO3BOHOYHOIO CTOJI0A PacIIMPSIET U 00OraIaeT BO3MOXHOCTH PEHTI€HOIMAarHOCTHKH, PACKPhIBAsi HAPYIICHUS



(YHKIIMH MEKITO3BOHOYHBIX JIUCKOB U CIIOCOOCTBYS PACIO3HABAHUIO PAHHHUX CTaUN MMaTOJOTHYECKUX MPOIECCOB.

CylIHOCTh METO/Ia COCTOMT B BBIIIOJIHCHHH PEHTTCHOIPAMM IIPH MaKCUMaJIbHBIX HAaKJIOHaX B CTOPOHBI B IPSIMO
3aHel MPOeKIMU U ITPU MaKCUMalbHOM CTHOaHUU U pa3ru0aHuu B OOKOBOW MPOEKINU (TIOCIIeTHEE TPUMEHSIETCS
3HAYUTENBHO Yallle).

DOYHKIMOHAJILHOE UCCIEIOBAHUE TOKA3aHO ISl U3YUCHHUS COCTOSHUS JIBUTaTCIIbHBIX CETMEHTOB B HanOoJjIee mojI-
BIDKHBIX OTA€JIaX MO3BOHOYHOI'O CTOJI0a — LIEHHOM U ITOSICHUYHOM.

OyHKIMOHAILHYIO PEHTTeHOTpadQ o MO3BOHOYHOTO CTOI0A, €CIIH IMO3BOJISIET COCTOSTHIE OOJLHOTO, Ieliecoodpas-
HO MPOM3BOJUTH B BEPTUKAILHOM ITOJIOKCHHH B YCJIIOBHIX €CTCCTBEHHON HArpy3KH, UTO HanOoJIee MPUEeMIIeMO IS
IICHHOTO OT/AEA.

Oco0eHHo OorbIIoe 3HaYeHNE (DYHKIIMOHAIbHAS PEeHTTeHOrpad¥st UMEeT IS BBISBICHUS MaTOIOTHIECKOM TOIBYIK-
HOCTH M@Ky OTJCAbHBIMHU MTO3BOHKAMH, IPUYEM ONITUMAJILHOU JIJISl TOM 1IENU SIBJISCTCS OOKOBas IMPOCKIIMS C pa3-
rrnOaHueM.

Pentrenonoruueckoe  uccnenoBaHwe  (QYHKIMKA  MEXKIO3BOHOYHBIX  JHCKOB  HMeeT AuddepeHnnaibHo-
JMAarHOCTHYECKOE 3HAYCHUE, TOMOTasl YCTAHOBUTH (Da3y TeUeHHUs mpoliecca.

INEVHBIE MO3BOHKHU

AHaToMus

[llefinple MO3BOHKH, Vertebrae cervicales, UMEIOT BRIpaKCHHBIE TUTIOBBIE 0COOCHHOCTH cTpoeHus Tobko ¢ Il mo VI, a
I, II u VII meliHble MO3BOHKU OTIAMYAIOTCS OT HUX 110 CBOEMY CTPOEHHIO.

Tena 11—V miefiHbIX MO3BOHKOB MMEIOT OBOMIHYIO (POpMY, TIOCTETIEHHO YBEIMYMBAIOTCSA 110 HampaBieHuio Kk VI mo-
3BOHKY, BEPTUKAIbHBIH pa3Mep WX MEHbIIIE onepeyHoro. KpanuanbHas IOBEPXHOCTh TeJ BOTHYTa BO (PpOHTANBEHON
TUTOCKOCTH, TJIAaBHBIM 00pa30M 3a CUET MOTHIMAIOIIIXCS KBEPXY OOKOBBIX BEICTYIIOB, IMEHYEMBIX B INTEpaType MOTYIyH-
HBIMHU OTpOCTKaMu. DopMa MmocIeJHIX XapaKTepu3yeTcsi OONBIION BApHAOEITEHOCTBI0O — OHU MOTYT OBITh OBaJILHBIE, DJI-
JIUTICOMIHBIE, IBYXBEPIINHHBIE; BhIcoTa X HapacTaeT oT III no VI no3Bonka. KaynansHas nosepxnocts Ten [II—VI
LIEHHBIX TO3BOHKOB HECKOJIBKO BOTHYTa B CATMUTTAJIbHOM MJIOCKOCTHU, MPUYEM MEPEAHUN Kpall ee HA 2—3 mm OIy-
LIEH BHU3.

Hyru I[II—VI meilHbIX TO3BOHKOB TOHKHE U BMECTE C TE€JIaMU 3aMbIKalOT IO3BOHOYHBIE OTBEPCTHUS, UMEIOIINE
TpeyroibHyto Gopmy. [lonepednsie OTPOCTKH OTXOIAT OT HOXKEK AYT B CTOPOHBI M HECKOIJILKO K3aM U COSIUHSIOTCS C
PACIIOJIOKEHHBIMH KIIEPEAH OT HUX PEOCPHBIMH OTPOCTKAMH, Proc. costarii, sIBIASIOMUMHUCS PyJIUMEHTaMH pedep.
[Mocnennue HaYMHAIOTCSI OT OOKOBBIX MOBEPXHOCTEH Tell MO3BOHKOB U BMECTE C TIOTIEPEYHBIMU OTPOCTKAMH 00pasy-
10T IoTIepeYHble OTBepcTH, foramina transversaria, yepe3 KOTOpbIe MPOXO/ST O3BOHOYHBIC apTEPHH, BEHBI U HEPB-
HbIE CUMIIAaTHYECKUE cruieTeHus. Onucanbl yABOCHHBIE ONEPEYHbIEe 0TBEpCTUs. [lonepeynbie OTPOCTKY 3aKaHYUBA-
I0TCS IEPEAHUM U 3aJlHMM Oyropkamu, tuberculum anterius et posterius, nepeauuii 6yropok VI meiHoro mo3soHka
Ha3BIBAeTCs COHHEIM, tuberculum caroticum.

Bepxnue n HrxHHE cycTaBHbIE OTPOCTKH III—V1 melHbIX MO3BOHKOB KOPOTKHE; CYCTaBHBIE TOBEPXHOCTH BEPXHUX
CYCTaBHBIX OTPOCTKOB OOpaIlleHbl K3a/I1 ¥ HECKOIBKO KBEPXY, & HIDKHUX — KIEPEIU U CeTKa KHU3Y U pacroiararoTcs
B IUIOCKOCTH, OJIM3KO0H K QpOHTAIBHOM.

Octucteie otpoctku [II—VI meiiHpIX TO3BOHKOB YATUHSIIOTCA B KayJAaJbHOM HAIpaBIeHUH, HECKOJIBKO HAKJIOHE-
HBl KHU3Yy U Ha KOHLAaX Pa3JBOCHBI.

I weiinslii , atlas (C;), B OTAMYME OT OCTAJIBHBIX HE UMEET TeJa, OCTUCTOTO U CYCTaBHBIX OTPOCTKOB. OH cocTO-
UT U3 IBYX OyT — MepeaHei u 3aqHeid — 1 OOKOBBIX Macc ¢ MONEPEYHbIMU U peOepHbIMH oTpocTKaMu. Ilepennss nyra,
arcus anterior, KOpOTKasi, yIiomieHa criepenu Hazas. [1o cpeAMHHON TMHUH Ha ee MepeTHel MOBEPXHOCTH HMEETCS
O0yropok, tuberculum anterius, a Ha 3agHeli — siMKa 3y0a, fovea dentis, aiist couneHenus ¢ 3yoom Il melinoro mo-
3BOHKA. 3aHAA OyTa, arcus posterior, JJIMHHEE NepeHeH, 10 CpeANHHON JIMHUHU Ha €€ 3alHel OBEPXHOCTH HaXOIUT-
csl 3aHMI Oyropok, tuberculum posterius.

BboxkoBrie Macchl, massae laterales, COeMHSIONINE MIEPETHIOO U 33 JHIO0 JYTH MO3BOHKA, UMEIOT (hOpMY KIMHBEB, 00-
pAaIIeHHbIX OCHOBaHHEM KHapyxu. OHH cHaOXeHb! yriayOleHHBIMU BEPXHUMHU CyCTaBHBIMU AMKaMmu, foveae
articulares superiores, IJI COWICHEHHUSI C MBIIIEIKAMH 3aTHIJIOYHON KOCTH M OTHOCHTENBHO IUIOCKUMH HUKHUMHU
CYCTaBHBIMHU sIMKaMHu, foveae articulares inferiores, st counenenus co Il meiinbiM mo3BonkoM. CTpoeHHe mormepey-
HBIX 1 PeOEPHBIX OTPOCTKOB, OTXOJSALINX OT OOKOBBIX Macc, TAKOE e, KaK U B APYTUX IEHHBIX MO3BOHKAX.

II weiiHblii N03BOHOK — 0ceBOii, axis (C,), xapakTepusyeTcsl HanuuneM 3y0a, dens, KOTOPBIA OTXOAUT KBEPXY
OT MepeaHeBepxHel moBepxHocTH Tena. Ha mepenneit moBepxHocTr 3y6a ONMke K BEpXYIIKEe UMEETCs CyCTaBHAS I10-
BEPXHOCTB, facies articularis anterior, Ju1si cCOWwICHEHUs ¢ IMKOM 3y0a nepenHell Ayru aTianTa. 3aHss MOBepX-
HOCTb 3y0a, facies atricularis posterior, rimaakasi ¥ COWIEHSETCS C IONEPEYHON CBSI3KOU aTiaHTa, lig. transversum
atlantis. [To croponam oT 3y0a pacroiaratoTcsi BEpXHUE CycTaBHBIC MoBepXHOCTH Il meifHoro mo3BoHKa Jis cousie-
HeHUs ¢ OOKOBBIMH Maccamu aTiiaHTa. [lonepednsie u pebepHbIe OTPOCTKY HAIPaBIICHBI B CTOPOHBI M HECKOJIBKO KHU3Y.
OcTtuctslil orpocTok Il meifHOro mo3BoHKa caMblii MACCUBHBIM, Ha KOHIIE pa3aBocH. CTpOoeHNE HUKHUX CyC-
TaBHBIX OTPOCTKOB TaKO€ )K€, KAK U B OCTAJBHBIX [ICHHBIX TO3BOHKAX.

VII meiinblii N03BOHOK — BBICTYNAKOIINI, vertebrae prominens (C;), o ¢popme Tena npuOImKaeTcsi K BEpXHAM
IPYAHBIM MTO3BOHKaM. OCTUCTEIN 0TpocTOK VII meHHOro mo3BoHKa AJIWHHBINA, MAaCCHBHBIN, HE pa3ABOCH M JIETKO
MPOILYTIBIBAECTCS PU CruOaHuu rojosel. [lonepeynsie OTBEpCTHs 0 BETMYMHE 3HAUUTEIbHO MeHbIe, yeM B [II—VI



HISHHBIX MTO3BOHKAX MU OTCYTCTBYIOT.

CycTaBbl HIEHBIX TO3BOHKOB, 00Pa30BaHHBIC CYCTABHBIMH OTPOCTKAMH (JIyTOOTPOCTYATHIE COSTUHEHUS), PACCMOT-
peHsl B paznene «O0mye aHAaTOMHUYECKHE — CBEIICHUS.

ATIIaHTO-3aTHUIOYHBIN CYCTaB MPENCTaBIsIET COO0H MapHOe, aHATOMHYECKH 000c0o0IeHHOEe 00pa3oBaHue, B KOTO-
POM CYCTaBHBIMH T'OJIOBKaMHU SIBJISIFOTCSI MBIIIEIKH 3aThJIOYHOW KOCTH, @ CYCTaBHBIMU BIaIMHAMH — BEPXHUE CYCTaB-
HbIE sIMKH OOKOBBIX Macc aTjiaHTa. Kamcyna cyctaBa NpuKpemisieTcs o Kpal CyCTaBHBIX MIOBEPXHOCTEH U MOJ-
KpeIuisieTcsl nepeHel U 3aJHeil aTnanTo-3aThIIOYHOM cBsI3kaMu, membrane atlantooccipitalis anterior et poste-
rior. [To popme aTnanTo-3aTHUTOYHBIN CYCTaB SIBISETCS SIUTHIICOUTHBIM, TBH)KCHHUS B HEM OCYIIIECTBISIOTCS B CaruT-
TaTbHOU M PPOHTANBEHON ITOCKOCTSIX.

Kax yxaspiBanocs, | u Il meifHple O3BOHKU COUJICHSIOTCS MPH MOMOILY CPEIUHHOTO aTIaHTO-0CEBOI'0 U MAPHOI0
OOKOBOT'0 aTJIaHTO-0CEBOTO cycTaBoB. CpeIMHHBIN aTlIaHTO-0CEBOM CycTaB 00pa30BaH sIMKO 3y0a nepenHen 1yru
aTJIaHTa U TIepeJIHel CycTaBHOW MOBEPXHOCTHIO 3y0a 0CeBOTO M03BOHKA. DYHKIIMOHAIBLHO OH OTHOCUTCS K IIUJIHH]I-
pUYECKUM cycTaBaM. bokoBO# aTiaHTO-0CceBOM cycTaB HapHBIN, OH 00pa30BaH HIDKHUMH CyCTaBHBIMU SIMKaMH OOKO-
BBIX MaccC aTjaHTa U BEpXHUMH CYCTaBHBIMH IIOBEPXHOCTSAMHU OCEBOT0 MO3BOHKA. DYHKIIMOHAIBHO 3TOT CyCTaB OT-
HOCHUTCS K MaJIOTIOBIKHBIM. Karcyna aTnaHTo-0CeBBbIX CyCTaBOB MOAKPETICHa HECKOIBKUMU CBSI3KAMHU: CBSI3KOH
BEepXYLIKHU 3y0a, lig. apicis dentis; kpecrooOpa3Hoii, lig. cruciforme atlantis; kpputoBugHBIMY, ligg. alaria, u MOKpOB-
HOI MemOpaHoii, membrana tectoria.

Yxiaaku

Ipsimas 3aaHs5 npoeKnMsi. YKIIa1Ka PH BBITIOJTHEHUH 0030pHOM PEHTT€HOTPaMMBbl ICHHBIX TO3BOHKOB B MPSAMOii
3aHel MPOEKIMH MPOU3BOAUTCS MPH MOJIOKEHUH OOIBHOTO JIe¥Ka Ha CIIMHE, F0JI0Ba HECKOJIBKO OTKMHYTA Ha3aa. Cpe-
JUHHas CarUTTaJIbHAS IUIOCKOCTH TOJIOBBI M TYJIOBHIA NEPIEHIUKYISIpPHA K IUIOCKOCTH cToia. Kaccera pacmonara-
€TCsl B INIOCKOCTH CTOJIA. LleHTpabHBI MyYOK J1y4eidl HanpaBJsItOT 110 CPEAUHHON IIJIOCKOCTH KPAaHUAJIBHO IO YI-
oM 10° Mexay BEpXHUM KpaeM I'pyJUHBI U IUTOBUAHBIM XpsiioM. [lomydeHHas peHTreHorpaMma mo3BoJIsieT aHa-
JIU3UPOBATh CPEHNE U HUKHUE LIEHHBIE TO3BOHKH, a 1BA BEPXHUX IIEHHBIX IO3BOHKA MIPOECKIIMOHHO MEPEKPBITHI
OCHOBAHHUEM 4YEpEIa U HUKHEH YENIOCTBIO.

IIpsimas 3aaHAs NpoeKUMs AJsl BePXHUX HIeHHBIX MO3BOHKOB. YKIaaKa IMPH BRIIIOJHEHUH NMPULIETbHON PEHT-
reHOrpaMMbl BEPXHHUX IIEHHBIX TO3BOHKOB B MPSIMOH 3aHEH MPOCKIIMY IPOU3BOIUTCS B MOJIOXKEHUH OOJIBHOTO JIekKa
Ha cniuHe. Kaccera pacnonaraeTcst B INIOCKOCTH cToia. CaruTranpHas MIIOCKOCTh TOJIOBBI MEPIEHAUKYISPHA K TUIOC-
KOCTH CTOJIa; POT OOJILHOTO MaKCUMaTbHO OTKPBIT U HAXOAHUTCSI COOTBETCTBEHHO IEHTPY KacceThl. HeoOxommumo,
YTOOBI MJIOCKOCTD, COSANHSIONIAS HUKHUN Kpall BEpPXHUX PE3L0B U HWKHHUH Kpal 3aThIJIOYHON KOCTH, paciojaraiach
MEPIEHANKYIISIPHO K INIOCKOCTH cTona. LleHTpalbHBIA My4YOK Jy4el HANpaBJIsOT Ha HWKHUM Kpall BEpXHUX PE3L0B
MEPIEHAUKYIISIPHO K INIOCKOCTH CTOJIA.

IlonydenHass peHTreHOrpaMMa MO3BOJISIET AHAJIU3UPOBATH JIBA BEPXHUX LICHHBIX II03BOHKA, OCTAIbHbIE IIEHHBIE T10-
3BOHKH, OT III 1o VII, nepekprIThl HUKHEHN YEMIOCTBIO.

OpaHako MpU ONMMCAHHON yKJIaJKe He BCErJa ylaeTcs OTUYETINBO BUAETH aTJIaHTO-3aThIJIOYHBIA CYCTaB B CBSI3U C
MPOEKLHOHHBIM HACJIOCHHUEM 3aThUUIOYHOM YEIIyU WM BEPXHEUYEIIOCTHBIX KOCTEN. B TakuX cilydasXx MOKHO UCIIOJb-
30BaTh PEHTIC€HOIPAMMBI Yepena B HOCO-T0OHON NPOEKLINH.

BokoBas npoexuus. YKiaaKka mpu BBIIOJHEHHNH 0030PHBIX PEHTTEHOIPaMM IIEHHBIX TO3BOHKOB B OOKOBOH MPOEK-
LY IPOU3BOJMUTCS B IBYX BapHaHTax.

I BapuaHnT. bosbHO# NEeKUT Ha OOKY, O] TOJIOBY MOMEILAIOT MTOACTABKY, PaBHYIO BbIcOTe Iuieda. CaruTranbHast
MJIOCKOCTh T'OJIOBBI U IICH JOJKHA OBITh MapajuleNbHa, a INIOCKOCTh (PU3HOIOTHYECKOW TOPU30HTAIN T'OJIOBBI — MEp-
HNEeHIUKYJSIPHA K IUIOCKOCTH cTona. KacceTy pacnonararor B IIIOCKOCTH CToJIa 1Mo 001acThio men. LlenTpanbHblil my-
YOK JIy4el HanpaBJISIlOT HA CEPEUHY LIEU NEPIEHIUKYJIISIPHO K INIOCKOCTH CTOJA.

s Gonee oTuernuBoro nzodpaxenus 1 u Il medHBIX TO3BOHKOB PEKOMEHIyEeTCs LICHTPUPOBATh TPYyOKY Ha Bep-
XYIIKY COCLIEBUIHOTO OTPOCTKA BUCOYHOM KOCTH.

1l sapuanm. B tex cnydasx, korja 00IbHONW HE MOXKET JIeKaTh Ha OOKY, IPUMEHSIETCS cienyromas ykiaaka. boib-
HOM JIEXKUT Ha CIIMHE, KacceTa yCTaHAaBIMBACTCS Ha IJIMHHOE peOpo y OOKOBON MOBEPXHOCTH LIEH NEPIEHANKYISIPHO
K IUNIOCKOCTH cToJIa. CaruTTanbHasi INIOCKOCTh TOJIOBBI U IIEH MEPIEHINKYIApHA K IVIOCKOCTH CTOJa M MapajuieIbHa
TUIOCKOCTH KacceThl. TpyOKy OIyCKalOT U yCTAHABIMUBAOT BEPTHKAIBHO. LleHTpanbHBIN My4OK Tydel HAapaBJISIOT HA
cepeanuHy OOKOBOI MOBEPXHOCTH IIeW NEPHEHANKYIIPHO K KacceTe. TakuM 00pa3oM MeXy HEHTPAIbHBIM ITyYKOM
Jydei, 001acThIO IeH U KaCCETOH CO3AI0TCA T€ )K€ COOTHOIIEHHMS, YTO U IIPH MPEABIAYILEM BapUaHTe YKIaIKH.

PentrenorpaMMy mieifHBIX TO3BOHKOB B OOKOBOM MPOEKIIMU MOKHO CAENIaTh U MPU BEPTUKAIHHOM IOJI0KEHUU
0oapHOTO (CHS WK CcTOsT). B 3TOM citydae KacceTa yKperuiseTcsl Ha MITaTUBE, IPUHIIMIT YKJIAKH He u3MeHsercs. [
n3ydeHHs GyHKIHOHATIBHOTO COCTOSHUSA MEXKIIO3BOHOUHBIX IHCKOB U CYCTaBOB ILEHHBIX TO3BOHKOB MPOU3BOISTCS
PEHTICHOrpaMMBbI IIPH BEPTUKATILHOM IOJI0KEHUU OOJIBHOT0 C MAKCUMAIbHBIM CTHOaHUEM U Pa3sTHOaHUEM TOJIOBEI.
[Tpu pyHKIIMOHANBHON peHTreHorpaduy U3MEHSIETCS TOJIBKO TTOJI0KEHUE TOJIOBEI, B OCTATBHOM COOTHOIICHUST MEXKITY
LEHTPaAJIBbHBIM ITYYKOM JIy4eH, eel U KaCCEeTOM OCTAIOTCS TAKMMH K€, KaK U MPU OOBIYHOM peHTreHorpaduu B 60Ko-
BOU MPOEKIUU.

Kocas 3anquasa npoexkuus. YKIaaKa MpH BHIIIOJHEHUN PEHTTEHOTPaMM IIEHHBIX TO3BOHKOB B KOCOW 3aJHEl mpo-
SKIIMU MTPOU3BOJIUTCS B MOJIOKEHUH OOJBHOTO Ha CIHHE, 3aTEM UCCIICAYEMYIO CTOPOHY MPHUITOJHUMAIOT HaJl CTOJIOM Ta-
KHM 00pa3oM, 4ToOBl ppoHTaNBHAS ITIOCKOCTh 00pa3oBajia ¢ KacCeTo, Jexalleil B I0CKOCTH cTojia, yroa 30—45°.



leHTpanbHbIi My4YOK Jy4Yel HANPaBJISAIOT HA CEpEAUHY LIEU NEPIEHIANKYIISAPHO K INIOCKOCTH CTOJIA.

Onucannas yKiaagKa sBISETCA ONTUMAIbHON JJIS BBISBICHHS COCTOSIHHUS MEXITO3BOHOYHBIX OTBEPCTUN U 00pa-
3YIOIIMX UX aHATOMUYECKUX 00pa3oBaHUil, MpudeM JOCTYIHBI IJs aHAINU3a JIMIIbL OTBEPCTHUS OTIAJICHHON OT Kacce-
THI CTOPOHBI. BBU/IY 3HAUNTENHHON HHIMBHUYaTbHON BapruaOebHOCTHU ISl CPABHUTEIBHON OIICHKH MEXKITO3BOHOUYHBIX
0TBepCTUH HEOOXO0MMa peHTreHorpadus 00enX CTOPOH.

Ecnu nmo3BosnsieT coctosiHue 00JIBHOT0, pEHTICHOIPaMMBbI B KOCOM 3alHEH MPOEKIUH 11eJ1IeCO00pa3HO NPOU3BOAUTD
[PU BEPTUKAIBHOM €TI0 MOJIOKEHHUH (CTOS WIH CUAS).

PenrTreHoanaromuyeckuii aHau3

Ipsimas 3aaussa npoekuus. Ha 0030pHO# peHTreHOrpaMMe MIEeHHBIX TO3BOHKOB B MIPSIMOM 3aAHEH MPOEKIUN
(puc. 89) nokazareneM NPaBUIBHOCTH YKJIAIKHU SBISETCS PACIOJIOKEHUE OCTUCTBIX OTPOCTKOB B CPEAMHHOM ILIOC-
KOCTH.

PenrrenoanaromudeckoMy aHaIu3y HOCTynHbI 103BOHKM OT III no VII BxitounrtensHo, a I u II no3BoHKM npoekiu-
OHHO NEPEKPBITHI OCHOBAHUEM Uepena U HWKHeH dentocThio. Tena [1I—VII mo3BOHKOB HMEIOT BUI NPAMOYTOJIb-
HUKOB, MTOTIEPEYHBIN pa3Mep KOTOPBIX 3HAYUTENBHO peobianaeT HaJl BbicoToi. Kpanuansheie (1) u kaynanbHbie (2)
MMOBEPXHOCTH TeJ YeTKUE M3-3a HAJMYUs 3aMbIKalomux miacTuHok. Kpanuansusie mosepxuoctu ten [II—VII mo-
3BOHKOB BOTHYTHI BO ()POHTATBHON IIIOCKOCTH, YTO TJIABHBIM 00Pa3oM 00YCIOBIEHO NOJHUMAIOLIMMHUCS KBEPXY MO-
JTyJTyHHBIMU OTpOCTKaMu (3). KaynanbHble MOBEPXHOCTH TEN MO3BOHKOB BBHIYKJIBIE.

Mexnay TenaMu OTAEIbHBIX TO3BOHKOB BBISBIISIOTCS IPOCBETICHUS, UIMEHYEMbIE€ MEKITO3BOHOYHBIMHU MPOCTPaH-
cTBaMH (4), MOp(OJIOrHIecKUM CyOCTPaTOM KOTOPBIX ABISIOTCS MEKIIO3BOHOYHBIE TUCKH.

B BepxHeOOKOBBIX OTAENIaX Ha TeJa NO3BOHKOB IPOEKIIMOHHO HACIAUBAIOTCS HOXKHU AYT (J), uMeromue Gopmy
MOJTyOBAJIOB, €CIIU MPOCIIECKUBAIOTCA TOJIBKO UX MEIHAIbHbIE KOHTYPHI, HJIN OBAJIOB, €CIIM HAXOAAT 0TOOpaXKeHUe
TaK)Xe ¥ JlaTepanbHble KOHTYpbl. HOXKKHU AYT MMEIOT YeTKHE, HUHTEHCUBHBIE KOHTYPBI.

PaccTosinue Mexny MeaualbHBIME KOHTYPaMH HOXKEK AYT OTpaykaeT MOIMEpPEyHBbIi pa3Mep M03BOHOYHOTO KaHaIa
(22). Ilo cTopoHaM OT TeJ MO3BOHKOB PACIOI0KEHB! HEOAHOPOAHBIE 10 CTPYKTYpe KOCTHBIE MAcChl IIMIIHHAPUYE-
CKOH (OPMBI C YUETKMMHU BOJTHUCTHIMU OOKOBBIMHU KOHTYpaMmH, MpeACTABISIIOIINE cO00H cCyMMapHOe 0ToOpakeHHe
CyCTaBHBIX, peOEPHBIX U MONEPEYHBIX OTPOCTKOB, HE MOIAIOMIMXCS I€TaJIbHOMY PEHTT€HOAHATOMUYECKOMY aHAIU3y U
YCIIOBHO Ha3BaHHBIX «OOKOBBIMHU MaccaMuy» (6). B cBsI3u ¢ HEBO3ZMOXHOCTBIO MOIYUYEHHS Pa3AedbHOTO PEHTICHOB-
CKOTO H300pakeHusi peOEpPHBIX M TMOMEPEYHBIX OTPOCTKOB B JINTEpPAType OHU UMEHYIOTCS peOepHO-
MOTIEPEYHBIMU OTPOCTKAMU. BepXyHiku pebepHO-TIonepeuHbIX OTPOCTKOB HEPEIKO BBICTYIIAIOT 32 MPeJeibl «OOKOBBIX
Macey.

Jyru mo3BoHKOB (7) ompenensoTcs B BUAE MOMEPEeUHO HAINPaBIEHHBIX JICHTOBUIHBIX TeHEH, KaK Obl COETNHSIO-
IIMX HOXKKH YT M «OOKOBBIE MacChl». B IIEHTpe IyT BUIHBI Pa3ABOCHHBIC OCTHCTHIC OTPOCTKH (§) 3a uckiatoueHueM VII
no3BoHKa. PaznBoennsle octucThie OTPOCTKHU [II—V I melHbIX T03BOHKOB NPOSLHUPYIOTCS Ha TENAa COOTBETCTBYOIINX
MTO3BOHKOB WJIM Ha MEXII03BOHOYHBIE IPOCTPAHCTBA.

ITokaszaTensiMu HOPMaJIBHBIX COOTHOIIEHUI MEXKY TeJIaMU LIEWHBIX [T03BOHKOB HA PEHTI€HOIrPpaMMe B IIPSIMOM
3aHEN npoeKL{HH SIBIISIOTCS] COOTBETCTBHE KOHTYPOB OOKOBBIX IIOBEPXHOCTEH TEJ CMEKHBIX IO3BOHKOB U paBHAasl BbI-

COTa MCKIMO3BOHOYHBIX NPOCTPAHCTB C obenx CTOpPOH.

IlokazaTenu HOpMaJIbHBIX COOTHOIIICHHIA MCXKAY AyraMun
IMNO3BOHKOB — CPCANHHOC PACIIOJIOKCHUC OCTHUCTBIX OTPOCT-
KOB U paBHBIC PACCTOAHHUA MCIKAY HUMHU.

Ha ¢oHe Ten u 1yr NO3BOHKOB NPOEIUPYETCSl BEPTUKATIBHO pac-
MOJIOKEHHOE JICHTOBUIHOE TIPOCBETICHHUE, 00YCIOBIEHHOE Tpaxe-
eil. Unoraa Ha ypoBHe «00K0BBIX Macc» [V—VI o3BoHKOB npocie-
JKUBAIOTCS IOTIOJIHUTEIIbHbIE TEHH OOBI3BECTBICHHBIX XPSLIEH Top-

TaHU, UMEIONINE YETKHE KOHTYPHI 1 KOCOE PACIIOIOKEHHE.
CTpyKkTypa MSTKHX TKaHe# OOKOBBIX OTIEIOB IIIEU OJTHOPOJI-
Ha, 00BEM MX ¢ 00EHUX CTOPOH OJIMHAKOB.

Puc. 89. PenrreHorpamma meEHHBIX TO3BOHKOB B MPsAMOIl 3agHEH
MPOCSKIINH.

1 — KpaHHanbHasi HOBEPXHOCTh Tella MO3BOHKA; 2 — Kay/ajbHas IIOBEPXHOCTh Teja
HO3BOHKA;3 — TIOTYJTyHHBIE OTPOCTKH; 4 — MEXII03BOHOYHOE MPOCTPAHCTBO; 5 —
HOXKa JyrH; B — «OOKOBBIC MacChD» W BEPXYIIKH PEOCPHO-IIONEPEUHBIX OTPOCTKOB; 7
— Jyra Mo3BOHKA; § — OCTUCTBIE OTPOCTKH; 22— MPOEKIUS IO03BOHOYHOTO KaHaa.-

IMpsimas 3aaHss NPOEeKU U 1JI51 BEPXHHUX IIefiHBIX MO3BOH-
KkoB. Ha npuuensHO# peHTreHorpaMMe BEPXHHX IIEHHBIX MO3BOH-
KOB B NPsIMOI 3a7HEl MPOeKIUU MOKa3aTeaeM IPaBUIbHOCTH YK-
JaJIKU SIBIISIETCSl COBI/ICHUE HUXKHETO Kpasi pe3I0B BEpXHEH Je-
JIFOCTH ¥ HW)KHEN MOBEPXHOCTH 3aTHUIOYHON YellIyH.

Ha pentrenorpamme BepXHHUX IIEHHBIX TO3BOHKOB B MPSAMOI 3aAHEH MPOCKINH, IPOU3BEICHHON Yepe3 OTKPBITHIHA
pot 6onbHOrO (prc. 90), I u Il MO3BOHKH OTYETIUBO OMPEACISIOTCS MEXKAY 3y0aMu BepXHEH W HUKHEH YEIFOCTH IO




3aTbUJIOYHOM Yellyei.

T : BokoBble Maccel atmanta (9)
UMCIOT BHJ] TAPHBIX KIUHOBHIHBIX
00pa3oBaHMi, OOpAIIIEHHBIX OCHOBA-
HUEM KHAapYXd C YETKUMH, HHTEH-
CHUBHBIMH KOHTYpPaMHu

Puc. 90. PeHTreHorpaMMbl BEpXHHUX
LIIeHHBIX O3BOHKOB B IPsAMOM 3anHel
MPOEKIINH.

5 — HOXKa Jyru; 7 — Jyra 0CeBOro I03BOHKa;
8 — OCTHCTBIIl OTPOCTOK; 9 — OOKOBBIE MacChl
aTianTa; /0 — pebepHO-IIONepeYHbIH OTPOCTOK:
1] — nepenHsas nyra atinaHra; /2 — 3aaHAd
nyra atnanra; /3 — 3y0; /4 — BepxHssa CyCTaB-
Has TIOBEPXHOCTh BTOPOTO IIEHHOTro (OCEBOTO)
TI03BOHKA; /5 — PEHTreHOBCKas CyCTaBHas IIElb
: ' OOKOBOTO aTJIAHTO-OCEBOrO CycTaBa; /6 — MbI-
LIEJIOK 3aThUIOYHOM KOCTH; /7 — HMXKHSIS CyCTaBHAs sIMKa OOKOBOM MaccChl aTiaHTa; /8 — BepxHss CyCTaBHaﬂ siMKa OOKOBOM Macchl aTianTa; /8a — pEeHTreHOB-
cKas CyCTaBHas IIENb aTJIAHTO-3aThIJIOYHOTO CyCTaBa.

KpaHHAJbHBIX M KayJalbHBIX MIOBEPXHOCTEH. B CTOPOHBI OT GOKOBBIX Macc OTXOIAT YIUIOIIECHHBIE CBEPXY BHU3
pebepHo-TToniepevHble OTpocTKH (10).

Mexny OOKOBBIMH MaccaMH M YaCTUYHO Ha WX (JOHE MPOCIEKUBAIOTCS IYTH aTiaHTa: nepenuss ayra (117), kak
MPaBUJIO, MPOEKLUMOHHO PacrojaraeTcs BhILIE 3aJHEH 1 UMEET He COBCEM SICHbIE OUepTaHMs, 3aJHsA ayra (/2) Xopoo
nmud depeHmupyercs.

ITo cpenuHHON TMHUHM MeX a1y OOKOBBIMHM MaccaMH Ha (pOHE Iyr aTiiaHTa BuJACH 3y0 (13), o KOTOPBIM pacroJara-
etcs Teino 1l meitHoro (oceBoro) mo3BoHKA C BHITYKIIBIM KayAajdbHbIM KOHTYpoM. CripaBa H cjeBa OT 3y0a OTYETIUBO
ONPEIEISIIOTCS CIEeTKa BBITYKJIbIE CyCTaBHbIE TOBEPXHOCTH OCEBOTO N03BOHKA (/4). Ha doHe Tena oceBoro mo3BoH-
Ka MpOCHUPYIOTCS ero HoXKH (5) u ayra (7) ¢ pa3qBOCHHBIM Ha KOHIIE MACCUBHBIM OCTUCTBIM OTPOCTKOM (8). I1o
CTOpOHaM OT TeJla CYMMUPYIOTCS HUKHHUE CYyCTaBHbIC M peOCPHO-TIONEPEUHBIE OTPOCTKH.

Ha omuceiBaeMoii peHTI€HOrpaMMe I aHajIu3a JOCTYITHbI aTJIAHTO-3aThIJIOYHBIN W OOKOBOM aTIaHTO-OCEBOU CyC-
TaBbI.

ATnaHTO-3aThUIOYHBIN cycTaB (puc. 900) nmpeacTaBieH HapHBIMU KOCO PACIIONOKEHHBIMH JIMHEHHBIMH ITPOCBETIIC-
HUusAMU (18a), OrpaHUYCHHBIMU YETKMMH KOHTYPaMH MBIIIICJIKOB 3aThIJIOYHON KOCTHU (16) U BEpXHHUX CYCTaBHBIX SMOK
00KOBBIX Macc ariaHTa (/8). BeicoTa peHTTeHOBCKHUX CYyCTaBHBIX ILEJI€H aTIaHTO-3aTHIJIOYHOTO CYyCTaBa HApacTaeT B
OOKOBBIX HaNpaBJICHUIX, YTO JOJIKHO
YUMUTBIBAThCS IPU TPAKTOBKE IIpa-
BUJIBHOCTHY COOTHOILEHUH B CYCTaBe.
BoxoBol aTmaHTO-0CEBOM CycTaB
(puc. 90a, 6) uMeeT BUI NAPHBIX MPO-
cBeTyIeHUH (15), 00pa30BaHHBIX YET-
KHUMH KOHTYPaMH HHXKHUX CYCTaBHBIX
SAMOK OOKOBBIX Macc atianra (27) u
BEPXHUX CYyCTaBHbIX IIOBEPXHOCTEH
oceBoro nmo3poHka (/4). BeicoTta peHT-
TeHOBCKUX CYCTaBHBIX LIeJIel 3TOro
cycTaBa B HOPME [IOCTETIEHHO yObIBaeT
OT LIEHTPa B CTOPOHBL.

Puc. 91. Tomorpamma BepxXHUX IIEHHBIX

IIO3BOHKOB B HpHMOﬁ 3aHel IIPOEKIHHU.

OrueruBo i pepeHIUPYIOTCS PSHTITCHOBCKUE CYCTaBHBIE IIEIH aTIaHTO-3aTHUIOYHOTO (0003HAYCHO OJIMHOYHON CTPEIIKOI) B GOKOBOT'O aTIaHTO-0CEBOTO CYyC-
TaBoB (0003HAYECHO IBOITHOM CTPEIKON).



Puc. 92. O630pHast peHTTeHOrpaMMa dUepena B HOCO-TOOHOM
MIPOEKIINH.

9 — GokoBbIe Macchl aTiianTa; /() — pebepHO-TIoNepeyHbIi OTPOCTOK; [/ —
nepenHsst ayra aTianTa; /2 — 3aqHss ayra atiaHTa; /3 — 3y0 oceBoro
MO03BOHKA; /5 — PEHTreHOBCKas CyCTaBHas Liejb OOKOBOTO aTJIaHTO-
0CEBOI'0 CyCTaBa; /6 — MBILEIKH 3aTHUIOYHON KOCTH; /8 — BEPXHSsL
cycraBHas siMKa OOKOBOW MaccChl aTiaHTa; /8a — PEHTI€HOBCKasl CyCTaB-
Hasl I1eJIb aTIaHTO-3aThIOYHOIO CYCTaBa.

[Ipu3nakamMu HOPMaJbHBIX COOTHOIIEHUN B OOKO-
BOM aTJIaHTO-OCEBOM CYCTaBe SBIISIOTCS pacroio-
KEeHHUE 3y0a 0CeBOT0 MO3BOHKA B CPEANHHON MJIOCKO-
CTH ¥ CHMMETPHYHOE OTOOpaKEHUE PEHTICHOBCKUX
CYCTaBHBIX Hiejiel ¢ 00enx cTopoH. OJIHAKO HEPEJKO
aTJIaHTO-3aThUIOYHBIM CYCTaB Ha ONTUCHIBAEMOM pEHTTe-
Horpamme He AnddepeHuInpyeTcs u3-3a NPOEeKIHOHHO-
r0 HaCJIOCHHS 3yOOB BepXHEH YCIIOCTH U 3aThLIOYHON

CyMMHPOB

TBIJIOYHOM

kocTH (puc. 90a). B Takux ciydasx s yCTpaHSHHUS

aHUs TeHell 1enecoodpa3Ho npuderaTy K

tomorpaduu. Ha TomorpamMax B npsiMoii 3aHel mpo-
exruu (puc. 91) deTko n300pakaroTCsi MBIIIEIIKH 3a-

kocTH, | u Il meiiHble MO3BOHKH, CyCTaB-

HBIC MOBEPXHOCTU U PCHTICHOBCKHUE CYCTaBHBIC HICJIN aTJIaHTO-3aTBIJIOYHOI'O U OOKOBOI'0 aTJIIAHTO-OCEBOTO cycra-

BOB.

Kak YKa3bIBaJIOCh, AJId OLCHKW COCTOSHUA aTJIIAHTO-3aThIJIOYHOI'0 CyCTaBa MOXKET OBITh HCIIOJIH30BaHa 0630pHa;1

pEeHTreHorpaMmMa 4yeperna B Hoco-I0OHOH npoeknuu (puc. 92), Ha KOTopoi

0[] 3aThUIOYHOM uelryeil Ha (hoHe BepxHede-

JIFOCTHBIX KOCTEH M MOJIOCTH HOCA OTYETIIMBO BUIHBI MBILIEIIKH 3aThUIOYHON KOCTH (16), a Takxe | u Il meitnbie mo-

3BOHKH C COOTBETCTBYIOIIMMH CyCTaBaMH.

BoxoBas npoexuusi. Ha 0030pHO#1 peHTTreHOrpaMMe HIEHHBIX 110-
3BOHKOB B OOKOBOH IMPOEKLHHU [TOKA3aTEIeM NMPaBUIbHOCTH YKIAIKH SIB-
JIgeTCsl OIHOKOHTYPHOCTH 3aIHUX MMOBEPXHOCTEH Ten mo3BOHKOB. Ha
PEHTreHOTrpaMMe IICHHBIX TO3BOHKOB B 00OKOBOH mpoekuuu (puc. 93) aT-
JaHT pacrojliaraeTcs MoJ OCHOBaHUEM depena. Ilepennss ayra atian-
Ta (11) NPOSKIIMOHHO YKOPOUCHA M MMEET BUJI OBAJILHOI'O 00pa30BaHMs C
WHTEHCUBHBIMU KOHTYPaMHU; TIepeTHIIA BBIMTYKIIbIH KOHTYp €ro 00YCIIOBJICH

nepeaHuM Oyropkom ayru (11a). 3anuas nyra atianra (12) npencraBieHa
YIJIUHEHHON W30THYTOM MIACTUHKOM, 3aKaHYUBAIOIIEICS YTOIIIEHUEM —

3aHUM OyropkoM (12a), cHaOKEHHBIM YETKUMH KOHTYPaMHU.

Mexny nepenHeil u 3aiHei 1yroi aTinanTa HEOTYETIHMBO AU depeHnn-
PYIOTCS eT0 OOKOBBIE MacChl, UMEIOLINE HENPABUIBHYIO YETHIPEXYT0Jib-
HYI0 (OpMY U MPOSKIIMOHHO CYMMHUPYIOIIUECS € MBIIIEIKAMH 3aThII0Y-
HOH KOCTH.

Teno oceBoro mMo3BOHKAa UMEET BUJI YETHIPEXYTOJIbHHUKA, Kay/ladbHas
MMOBEPXHOCTH €T0 (2) mpeACcTaBicHa MHTCHCUBHON TMHUEH U 3aMETHO BO-
THYTa B CaruTTaJlbHOM IIIOCKOCTU. BeleicTBUE 3TOTO EPEAHEHMKHUI Yol
TeJIa OCEBOTO MMO3BOHKA HABHUCAET HAJ TEJIOM HIJKEIEXKaIero IMo-
3BOHKa. KBepXy OT Teaa 0ceBOro MO3BOHKA PaclojaraeTcs MacCHB-
HBIM YETKO O4YepUEeHHBIN 3y0 (13), BEpXyIIKa KOTOPOr0 BO3BBIIIACTCS
HaJ NepeHel Ayroil aTiaHTa.

CrtpykTypa 3aHero oTaesa Tejla 0CeBOro MO3BOHKA HEOIHOPOAHA HU3-
3a TPOEKIIMOHHOT0 HACIIOSHHS €r0 BEPXHUX CYCTaBHBIX MOBEPXHOCTEN U pe-

OepHO-TIOTIepEeYHBIX OTPOCTKOB. K3aau OT Tema 4eTKo onpeensieTcs ero
nyra (7) ¢ MaCCUBHBIM OCTHCTBIM OTPOCTKOM (&). I1o HKHEH TOBEPXHOCTH

IYTH IIPOCIICKUBAIOTCSI CycTaBHbIE OTpocTKH (19a, 6).

PaccrosiHue MeXIy KOHTYPOM 3aJHEH MOBEPXHOCTH Tella U 3yba oce-
BOT'O MO3BOHKA M 33JHUM KOHTYPOM II03BOHOYHBIX OTBEPCTHH aTJIaHTA U
0CEBOT0O MO3BOHKA OTPakKaeT NMEepeAHe3aTHUN pa3Mep MO3BOHOYHOTO Ka-
HaJla Ha 3TOM YPOBHE.

JocTymeH mist u3y4eHus: CpeIMHHBIN aTIaHTO-0CeBOM cycTaB (20),
00pa30BaHHBIN AMKOH 3y0a nepeaHell Ayry aTjiaHTa U MepeHel CycTaB-
HOH MOBEPXHOCTHIO 3y0a 0CceBOro mo3BoHKA. [Ipr HOpMaTbHBIX COOTHO-
IIEHUAX PEHTI€HOBCKAs CyCTaBHAs IeNb ero MpeICTaBIeHa paBHOMED-
HBIM MPOCBETIICHHEM MIHPUHOH He Oosee 2 mm. KpoMe Toro, mpaBHiib-
HOCTH COOTHOILIEHHH MEX]ly aTJaHTOM M OCEBBIM ITO3BOHKOM Ha pPEeHTTe-
HOTpaMMe B OOKOBOH MPOEKIIHH OMPEACIISETCS CIEIYONINM 00pa3oMm:

Puc. 93. PenrreHorpaMmMa meHHBIX I03BOHKOB B
OGOKOBOH MPOEKLHH.

1 — KpaHMalbHas MOBEPXHOCTH TeNa MO3BOHKA; 2— Kay-
JnanbHas IOBEPXHOCTh Tejia II03BOHKA; 4 — MexX-
MO03BOHOYHOE MPOCTPAHCTBO; 7 — Ayra MO3BOHKA; § —
OCTHUCTBI OTPOCTOK; 8a — 3aJHMI KOHTYpP IHO3BOHOYHOIO
kaHana; /() — peOepHo-monepeyHble OTpoCcTku; [/ — me-
penHss xyra atnanta; //a — nepegHuit Oyropok aTiaHTa;
12— 3anusas nyra atnasta; /2a — 3agHuil 6yropok aTiaH-
Ta; /3 — 3y0 oceBOro no3BoHKa; /9a — BEpXHUH CyCTaB-
HOU OTpOCTOK; /90 — HWKHMII CycCTaBHOW OTpOCTOK; /96 —
PEHTTEHOBCKas CyCTaBHas IIEIb AYTrOOTPOCTYATOrO COEIN-
HeHusi; 2() — PEHTIeHOBCKasi CYCTaBHAs ILENb CPEAUHHOTO
aTJIaHTO-0CEBOTO CycTaBa; 2/— mpeBepTeOpabHbIe MATKHE
TKaHW; 22 — MPOEKLHUS T03BOHOYHOI0 KaHana: 24 — repej-
HSSl TIOBEPXHOCTD TeJia MO3BOHKA; 25 — 3aaHss MOBEpX-
HOCTB TeJIa O3BOHKA.



npsiMast TNHKSL, COSTUHSIONMAs IEPETHIH U 3aJHUH OYrOpKH aTiaHTa, napajliebHa MPsMOH JINHUHU, COeTUHSIOMECH
cepelMHy nepenHel TOBEpXHOCTH Tella 0CEBOTO MO3BOHKA C IIEHTPALHBIM OTAEIIOM €r0 OCTUCTOTO oTpocTKa. [Ipn
HapyUICHUH COOTHOLICHUH MEKIy aTIaHTOM U OCEBBIM ITO3BOHKOM OTCYTCTBYET HapajlIebHOCTh YKA3aHHBIX JIH-
HHIA.

Tena [II—VII m03BOHKOB HMEIOT (OPMY YETHIPEXYTONILHUKOB C YeTKUMH KOHTYpaMu. KOHTYpBI niepeiHux (24) u
3aHUX (25) OBEPXHOCTEH TeNl TOHKHUE, a KPAHUAJIBHBIX (1) U KayAaldbHBIX (2) — WHTEHCUBHBIE, YTO 00YCIOBICHO
HaJIMYMEeM 3aMBIKAIOIINX IUIaCTUHOK. KaynanbHble TOBEPXHOCTH TEJl BOTHYTHI B CArUTTAIBHOHN TUIOCKOCTH. 1le-
PEAHECHIDKHUE YTl TEJ BBITSHYTH M KaK Obl HABHCAIOT HaJl HIDKEJIEKAIIUMU TelaMu. Pa3Mepsl Tel M03BOHKOB MOCTe-
nerHo yBenuuyusaiorcs oT III k VII mo3Bonky. CTpykTypa BepxHE3aqHUX OTJENIOB TeJl HEOJHOPOHA B CBA3H C MPOEK-
LHOHHBIM HACJIOEHHEM PeOEPHO-TIONIEPEYHBIX OTPOCTKOB (10).

K3aau or Ten mo3BOHKOB OTXOAT AyTH (7) ¢ OTPOCTKAMH, UMEIONIUE BUJ YUIMHEHHBIX 00pa30BaHU ¢ YETKUMU
KOHTypaMu. HemocpecTBEHHO K 3aJHUM TOBEPXHOCTSIM Tl MPUMBIKAIOT HOKKH JIyT, OTPAaHUYCHHBIC BEPXHUMHU U
HIDKHUMH [TO3BOHOYHBIMHU BbIpe3kamu. K3aau oT BEIpE30K B BUe pOMOOBHIHBIX 00pa30BaHUN pacoararoTcs BEpXHHUE
(19a) n umxuue (196) cycraBHBIE OTPOCTKH, OIPAaHUYMBAIOLINE PEHTICHOBCKUE CYCTAaBHbIE IETH AYTOOTPOCTIATHIX
coenuuenuit (19g). [locnennue IMEIOT BU KOCO HAITPABIICHHBIX TTOJIOCOK MPOCBETICHIH, OKaMJICHHBIX MapalieIbHBI-

MH YETKUMHU WHTEHCUBHBIMHU KOHTYpaMu.

K3agu oT cycTaBHBIX OTPOCTKOB IPOCIEKUBAIOTCS BEPXHUE U HUKHUE KOHTYPBI IPOEKIIMOHHO YKOPOUYEHHBIX IUIa-
ctuHOK ayr (7), coequHEHHBIE KOCO HANPAaBICHHBIMA WHTEHCUBHBIMU BOTHYTHIMH JIMHUSMU; TIOCJIETHHE 00YCIOBICHBI
3aJHUMHU MTOBEPXHOCTSIMHU MTO3BOHOYHBIX OTBEPCTHH (8a).

Puc. 94. PeHTreHorpaMMBbl MICHHBIX IO-
3BOHKOB B OOKOBO#H mpoekuuu. DyHKIHO-

HaJIbHOC HUCCIICJOBAHUC!:

a — ¢ pasrubanueM roJioBs (hu-
3MOJIOTUYECKH JIOPJ03 YCUIIEH, BbI-
paskeHHOE MpeoOIaaHue BHICOTHI I1e-
PEIHHX OTIETIOB MEKIIO3BOHOYHBIX
IMPOCTPAHCTB HaZ 3aAHUMHU, OCTHUCTEBIC
OTPOCTKH CONMKEHBI); 6 — co cruda-
HUEM T'OJIOBBI (YMEPEHHO BBIPAXKEH-
HBI K03, HA BBICOTE U3ruba mnepe-
HHE OTACIIBI MEKITO3BOHOYHBIX IIPO-
CTPAHCTB YK€ 33/IHUX, OCTUCTBIE OTPO-
CTKH pa3aBUHYTHI). [logbs3pranas

KOCTb 0003HaueHa CTPEIKOU

Ilepenne3aguuii pazMep MO3BOHOYHOIO KaHaula U3MEPSAETCS PACCTOSIHUEM OT KOHTYPOB 3aJHUX MOBEPXHOCTEN Tel
MTO3BOHKOB JI0 33JHUX KOHTYPOB MO3BOHOYHBIX OTBEpCTUH (22). OcTUCTBIE OTPOCTKH IICHHBIX MTO3BOHKOB (8), U3
KOTOPBIX CaMblii MACCUBHBIA MPUHAJIEKUT OCEBOMY IIO3BOHKY, a CaMbli JNIMHHBI—VII I03BOHKY, UMEIOT HE-
CKOJIBKO KOocoe HampaBieHue. OctucThiil oTpocTok I meiHoro no3BoHka Mo CBOMM pa3MepaM 3aMETHO yCTyHaeT OcC-
TaJIbHBIM.

Me:x1o3BOHOYHBIE ITPOCTPAHCTBA (4), COOTBETCTBYIOIINE MEKIIO3BOHOYHBIM AUCKAaM, IIPEICTABICHBI MOMEPEYHO Ha-
MpaBJICHHBIMU IPOCBETICHUAMH, POpMa KOTOPBIX MEHSETCS B 3aBUCUMOCTHU OT MOJI0KEHHSI TOJIOBBI. 3aHUE OTICIIbI
ME)XI03BOHOYHBIX IIPOCTPAHCTB MEHEE MPO3PAYHBI, YEM NEPEAHNE, BCIEACTBUE MPOEKIIMOHHOIO HACIOCHHSI Ha HUX MO-
JTyIIYHHBIX OTPOCTKOB TeJ TO3BOHKOB. BhICOTa MEXITO3BOHOYHBIX IMPOCTPAHCTB B IEHHOM OT/ieNe B HOPME HEOAMHAKOBA,

Mexay Tenamu [V—VI mo3BoHKOB 0Ha 00JbIIe, YeM MEXAY OCTadbHBIMHU.
B 1retiHoM oTziesie MO3BOHOYHOIO CTOJIOA (PU3MOJIOTHUECKUM M3TMOOM SBJISETCS JIOPA03, CTENCHL KOTOPOTO 3aBH-
CHUT OT IIOJIOKEHHUSA TOJIOBEI.

Ha pentrenorpamme B 60K0BOI MPOEKINH, MPOU3BEICHHON NMPH OOBIYHOM TIOJIOKEHUH TOJI0BHI (puc. 93), Tena no-
3BOHKOB 00Pa3yroT MJIABHYIO BBEITYKJIOCTh BIIEpE]], MEKIIO3BOHOYHBIC TPOCTPAHCTBA MPH 3TOM UMEIOT clieTKa KIIMHO-
BUIHYIO hopMy (BBICOTA WX MEPEAHHUX OTIEIIOB HECKOJBLKO OOJIbINe, YeM 3aiHuX). Ha peHTreHorpamme, npoun3Be/eH-
HOH npu pa3rudanuu rojaossl (puc. 94a), CTeneHs J0p03a YBEIMUNBACTCS, MEKIIO3BOHOYHBIE IPOCTPAHCTBA MIPHOO-
PETAIOT BEIPAKEHHYIO KIIMHOBUIHYIO OPMY C 3aMETHBIM IPE0OIIalaHiEM BBICOTHI TIEPEIHUX UX OTEIIOB TI0 CPABHEHHIO C
3aJJHIMH; OCTUCTBIC OTPOCTKH cOMKaroTcs. Ha peHTrenorpaMMe, Mpou3BeeHHON P CTUOaHUH TOJIOBBI, (pu3no-
JIOTHYECKHUH JOPA03 YMEHBIIAETCS WIIA NCYE3AET, 3aMBIKAIOIINE TUIACTHHKU CMEKHBIX TeJl IO3BOHKOB CTAHOBSTCS Ma-
paIeNbHBIMU IPYT APYTY, BEICOTA MEKITO3BOHOYHBIX MPOCTPAHCTB PAaBHOMEPHA; OCTUCTHIE OTPOCTKHU IIO3BOHKOB pa3-
neurarpTcs. Horaa npu crubaHuu rojloBbl B HOPME BO3HUKAET YMEPEHHO BBIPAKCHHBIN KU(03, Ha BEICOTE U3rHba
KOTOPOTO TIepEeJHHUE OTAENIBI MEKIIO3BOHOUHBIX POCTPAHCTB CTAHOBSTCA yXKe 3aJHUX (CM. puc. 940).

[Ipu3HakamMu HOPMaJIBHBIX COOTHOLICHUI MEXIY TeJIaMU MO3BOHKOB Ha PEHTreHOrpaMme B OOKOBOH NPOEKLUU
SIBJISIFOTCSI COOTBETCTBHE KOHTYPOB CMEKHBIX TEJ U IUTABHOCTH JIMHUM, ITPOBEACHHOM 110 33 JTHUM TIOBEPXHOCTSIM TeJI 10~
3BOHKOB, HE3aBUCUMO OT IOJIOKEHHS TOJIOBHIL.



[Ipu3HaKu HOPMATBHBIX COOTHOLICHHUH MEX]Ty TyraMH TO3BOHKOB B OOKOBOW MPOCKIIMN — MapauIeIbHOCTh PEHT-
FEHOBCKHMX CYCTaBHBIX LIEIEH IyrOOTPOCTYATHIX COCIUHEHUM U COOTBETCTBHE KOHTYPOB X CYCTaBHBIX [IOBEPXHOCTEH.
CrpykTypa MATKHX TKaHEH O NepeqHel MOBEPXHOCTH IIEH HEOJHOPOJHA M3-3a HAIMYMUSA BO3yXa B TIIOTKE, FOp-

TaHU U Tpaxee. MexXay BO3yXOHOCHBIM CTOJIOOM U TIEpeIHEN MOBEPXHOCTHIO MIEHHBIX TO3BOHKOB UMEETCS ITOJI0CKa
npeBepTeOpaIbHBIX MATKUX TKaHel (cM. puc. 93, 21), mimpuHa KOTOpOol HeoauHaKoBa: Ha ypoBHe [ — IV mo-
3BOHKOB OHA y3Kas (He IpeBBILIAeT 5 MM), IepeIHUN KOHTYD €€ pPOBHBIN MU ClIerKa BOTHYT; HaYMHas C ypoBHSA [V—
V no3BoHKa 00beM MpeBepTeOpaNbHBIX MIATKHX TKaHEH 3HAYUTEIBHO YBEINUYHUBACTCS, a IEPEAHUIA KOHTYDP CTAHOBUTCS
BBINYKJIBIM. OTIICaHHBIE PEHTI€HOAHATOMUYECKIE 0OCOOCHHOCTH MPEBEPTEOPALHBIX MITKHX TKaHEH HA PEHTTEHO-
rpaMMe IIeHHBIX T03BOHKOB B OOKOBOW MPOEKIUH JIOJDKHBI YYUTHIBATHCS MPU pACIIO3HABAHHUH 3aTrJIOTOYHBIX abciec-
COB Pa3JINYHOMN ATHOJIOTHH.

Ha yposne Tena I11 meitHOro mo3BoHka pacmosyiaraeTcs MoabsA3bIYHas KOCTh, OOJBIINE pora KOTOPOi 4acTUYHO
MPOCLMPYIOTCS Ha BO3AYXOHOCHBIN ¢TOJIO, 00YCIIOBICHHBIN INIOTKOH (puc. 940; 0003HAYCHO CTPEIIKOM).

XpAIy TOPTaHU MOHMKAIOT IPO3PAYHOCTH BO3AYXOHOCHOTO cT0n0a. [Ipy MHBOMIOTUBHBIX U3MEHEHHSIX XPsi-
uieit ropranu Ha ypoBHe Tesl [V — VI meiiHbIX T03BOHKOB OOHAPYKUBAIOTCS JOMOTHUTENbHbBIC TEHU, 00yCIOBIICH-
HbIe MX 00BI3BECTBIICHHEM; HAaHOOJIee YacTO 00BI3BECTBICHUIO TIOIBEPraeTCs IIUTOBUTHBIA X PSII.

Puc. 95. PeHrtreHorpamMma mIeiiHBIX MO3BOHKOB B KOCOW 3aJHEH MPOCKINH.

5 — Hoxka ayru; /(0 — pebepHo-nionepeuHbie oTpocTky; /9a, 196 — cycraBHbIE OTPOCTKH; [9e — peHTre-
HOBCKasl CyCTaBHas LIeNb AYTOOTPOCTYATOrO COSAMHEHMs; 26 — BEpXHss [O3BOHOYHAs BEIpe3ka; 27 —
HIDKHSIS T03BOHOYHAsSI BEIPE3Ka; 28 — MEXKII03BOHOYHBIC OTBEPCTHSL.

Kocas 3agnusis npoexkuusi. Ha 0030pHO# peHTreHOrpaMme meidHbIX T03BOH-
KOB B KOCOI1 3a/1Hel MPOEKLUH (pUC. 95) OTUETIMBO OMPEACISIOTCS MEKII03BOHOY-
HbIE OTBEPCTUS (28) OTAANEHHOW CTOPOHBI, KOTOPBIE CIIEPENN OTPaHNYECHBI
3a/IHe-00KOBBIMU MOBEPXHOCTSIMH TEJl TO3BOHKOB, CBEPXY M CHU3Y — I103BO-
HOYHBIMH BBIpe3KaMu (26, 27), a c3alu — CYCTaBHBIMHU OTpocTKami (19a, 6).
Ha ¢done Ten mo3BOHKOB M MEKIO3BOHOYHBIX IPOCTPAHCTB MPOCIIEKUBAIOTCS
HOXKH YT (5) U cycTaBHBIE OTPOCTKHU MpUJIeKalel cTopoHsl. B Buie koco pac-
MOJIO’KEHHBIX MOJIOCOK MPOCBETICHUH 1 (HepeHUHUPYIOTCS PEHTITE€HOBCKHUE CyC-
TaBHBIE LIETH AYTOOTPOCTUYATHIX COCAUHEHHI NpHUiIeKalleil cToponsl (196) u pe-
OepHo-TIoTIepeyHbie OTPOCTKH (1()), BEPXYIIKU KOTOPBIX MPOEIUPYIOTCS KIie-
peau oT Tesl NO3BOHKOB.

I'PYJAHBIE ITIO3BOHKHA

Anatromust

I'pyansie no3BoHKH, vertebrae thoracicae, Mano OTIMYAOTCS OT paHee OMHUCAHHOTO CXEMaTHYECKOr'0 THIIA CTPOe-
HUS TI03BOHKA. Pazmepsl Ten rpyIHBIX TO3BOHKOB MOCTENEHHO YBEIUYNBAIOTCS B KaynalbHOM HampasieHun. [lepen-
HSs, 3aHAS 1 OOKOBBIE IIOBEPXHOCTH TeJ CJEeTKa BOTHYTHIE, KpaHHAJbHAS U KaynajdbHasi — IJIOCKHE, OKaMIICHBI
KpaeBbIM KaHTOM. Ha GOKOBBIX OBEPXHOCTAX Tesia | TpyJHOTO O3BOHKA HMEIOTCS BEpXHHUE peOepHbIe IMOYKH,
foveae costales superiores, 11t cowieHeHus ¢ rojoBkamu | pedep u HxHUE pedepHBIe IMOUKH, foveae costales
inferiores, Jys counenenus c ronoskamu II pedep. Bepxuue u Hikane pedepusie sMouku ten 11 —IX rpyansix mo-
3BOHKOB PacIioararoTcs Ha X 3aAHEOOKOBBIX MOBEPXHOCTAX, KIEPEAH OT HOXKEK AYT M COWICHSAIOTCS C TOJIOBKAMHU
II — IX pebep. Teno X rpyaHoro mo3BOHKa B BEPXHEM OTJeJie CHa0XKEHO TOJIBKO BEPXHUMH pPeOCpPHBIMH SIMOY-
kamy, a Tena XI—XII rpyqHbIX TO3BOHKOB — peOepHBIMH IMOYKaMH JUIsI COOTBETCTBYIOIIUX pedep.

Hosxku gyr rpyIHBIX TO3BOHKOB OTXOJMST OT 3aJHell MOBepXHOCTH Ten. [103BOHOYHBIE OTBEPCTHUSI UMEIOT HOpMY
oBana. CycTaBHBIE OTPOCTKH PaCIIONararTCsa MOYTH BEPTUKAIBHO, CyCTaBHBIE IOBEPXHOCTH BEPXHUX CYCTaBHBIX
OTPOCTKOB 0OpallleHbl K331, a HIKHUX — KIIEPEIN U PacliojaraloTcs B TNOCKOCTH, OJIM3KOH K pponTansHOM. [To-
MepeyHbIe OTPOCTKH HAMPABIICHBI KHAPYXH U K3a1H, TMHA X yBenuduBaercs oT | 7o IX mo3BoHka, a 3aTeM yMeHb-
mraercs; BepXymku ux 3a uckimodenneM X1 u XII mo3Bonka cHaGkeHbl peOepHBIMH SIMKAMU IS COWJICHEHUs ¢ Oy-
ropkamu pedep. OCTUCTBIE OTPOCTKH T'PYIHBIX TO3BOHKOB, 0COOEHHO B CpEJHEM OTAele, JUIMHHbIE, HAPABICHBI
KHU3Y U 4Yepenuieo0pa3sHo NpUKPHIBAIOT APYT ApYyra.

AHaTOMUYECKHE JTaHHBIE O CTPOCHUH TYyrOOTPOCTYATHIX COEINHEHUH TPYHBIX TO3BOHKOB U3JI0KEHBI BBIIIE, B pa3fe-
ne «O01re aHaTOMUYECKUE CBEICHU.

Yxiaaku

[psimas 3aausis npoexuysi. YKJIaKa MpH BBIMOJTHEHUN 0030pHBIX PEHTT€HOT'PAMM I'PYJHBIX TTO3BOHKOB B MIPSIMOM
3aJIHel MPOEKIINH MPOU3BOAUTCS B IMTOJOKEHUU OOJILHOTO JIe)Ka Ha CIIMHE TAKMM 00pa3oM, YTOOBI caruTTaibHas 1mioc-
KOCTb TYJIOBHIIIA paciiojiarajach NepneHIuKyIIpHO, a GpOHTaIbHAs — Mapajule]bHO IIOCKOCTH cTona. Kaccery pac-
MIOJIATaloT B INTIOCKOCTHU CTOJNA. L{eHTpanbHbIM My4OK Jdy4Yeil HanpaBiIsoT NEPIEHANKYISIPHO K INIOCKOCTH CTOJIA Ha Ce-
peauHy Tena rpyduHBL.



[MomyuenHast 0630pHas peHTTeHOTPaMMa TI03BOJISIET aHAIM3UPOBATH BCE TPYIHBIE TIO3BOHKH, OJJHAKO B ONITHMAITb-
HBIX YCIOBHSX HAXOASTCA JIUIIb CPEAHUE IPYAHBIE IO3BOHKH, 4 BEPXHHUE U HU)KHHE IMPOCKIMOHHO UCKAXKEHBI.
Jist TOro 4TOOBI N30€KaTh MPOCKLIUOHHBIX HCKAXEHUH, HEOOXOAMMO eNaTh PEHTTEHOTPaMMbl BEPXHUX, CPEIHHUX
Y HIDKHUX TPYJIHBIX TO3BOHKOB Pa3/IelbHO.

[Ipu penTrenorpaduy BepXHUX TPYAHBIX IIO3BOHKOB LIEHTPAIBHBINA MYYOK JIy4ell HANPaBIsIOT Ha PYKOSITKY TPY/IH-
HBI, IPU PEHTIeHOTpap U CPeJHUX TPYIHBIX TO3BOHKOB — Ha CEPEAMHY TeNa IPyIUHBL, IPU peHTreHOrpadru HIKHUX
IPYJIHBIX MO3BOHKOB — Ha MEYEBUIHBIN OTPOCTOK.

Kpome Toro, B HEKOTOPBIX CIy4yasx BOZHUKAET HEOOXOIUMOCTD B MPHUIIEIbHBIX PEHTTeHorpaMmax. Mccnenyembie
IIO3BOHKU JIOJKHBI COOTBETCTBOBATh LIEHTPY KACCETHI, YTO JOCTUTAETCS ONPEAECIEHUEM IPOEKIIUU OTAEIbHBIX I10-
3BOHKOB Ha KOYy. OOLIEN3BECTHO, UTO B KAYECTBE OPUEHTUPOB HUCIIOJIB3YIOTCS JIETKO NPOIIYIBIBAIOIINECS KOCTHBIE
aHaTOMUYECKHe 00pa30BaHUs: I BEPXHUX TPYAHBIX MO3BOHKOB — OCTUCTHIN oTpocToK VII meiiHoro mo3Bonka u
SIpEMHAasi BBIPE3KA TPYAUHBI, COOTBETCTBYIOIIAsl YPOBHIO TeJl II—III rpyAHBIX IO3BOHKOB, IJIs CPEAHUX IPYyAHBIX —
HIDKHHM YTOJI JIONAaTKH, KOTOPBIM MPHU BBEITAHYTON BAOJb TYJIOBUIIA BEpXHEH KOHEUYHOCTH paclojaraeTcs Ha ypOBHE
ten VII—VIII rpyaHbIX TO3BOHKOB; @ JJIs HUXKHUX TPYAHBIX — MEYEBHAHBIN OTPOCTOK IPYIHHBI, pacIolararo-
muiics Ha ypoBHe Tea X — XI rpyIHBIX [T03BOHKOB.

BoxoBas npoexkuusi. YKIaJKi NPHU BRIIOJHEHUHU IPULEIbHBIX PEHTTEHOTPaMM I'PYIHBIX TO3BOHKOB B OOKOBOM
MPOEKINH MPOU3BOASITCS B CBA3H C TEM, YTO HA 0030PHOM PEHTI€HOTPaMMeE I'PYAHBIX TO3BOHKOB B 3TOH )K€ MPOEK-
UM HE NPEACTABISIETCS BO3MOXKHBIM IIPOAHAIN3UPOBATE BCe TpyaHble T03BOHKH OT I o XII. Bepxuue rpynnsie
[IO3BOHKHU HEJOCTYIHBI ISl U3YUYECHUS U3-3a IPOEKIIMOHHON CyMMAalMU C IIJI€YEBBIM NIOSCOM, IO3TOMY JUISI IIOJIyYe-
HUS U300pakeHHsI TPYIHBIX TO3BOHKOB MPUMCHSIOTCS JBE YKIAIKU: IJIsl BEPXHUX IPyIHBIX 03BOHKOB (I — IV), mns
cpennux U HwKHUX rpyanbix no3sorkos (V-XII).

Yknagka n0pu BBIIIOJHEHUH TPULEIbHON PEHTTEHOTPAMMBI 8ePXHUX SPYOHBIX NO3860HKOE B OOKOBOU MPOCKIIUN
MPOU3BOJIUTCS B MOJIOKEHUU OOJIBHOTO Ha OOKY, MpHIIEraromias K CTOJy BEPXHsS KOHEYHOCTh CrubaeTcs B TIOKTEBOM
CyCTaBe, IOJHUMAETCS KBEPXY U NOAKIAABIBAETCS 10 TOJIOBY; OTAAJIEHHAs BEPXHss KOHEUHOCTh MAaKCUMAaJIbHO OIyC-
KaeTcs W BBITATUBAETCS BAOIb TyJnoBuIa. KacceTy pacnonararoT B INIOCKOCTH CTOJA, B LEHTPE €€ HaXOAUTCS MOJ-
MBILIEYHAas! BIAJMHA; CArUTTaJIbHAS IUIOCKOCTh TYJIOBHUILA OOJBFHOIO NapanjienbHa MIOCKOCTH cToa. LleHTpaabHblif my-
YOK JIy4Yel HaIpaBIsAOT NEPIECHAUKYIISAPHO K IVIOCKOCTH CTOJIa HA HAAKIIOYUYHYIO SIMKY OTJaJIEHHON CTOPOHBI. YK-
JaZKa MOKET OBITh BBIIOJHEHA U IPU BEPTUKATIHHOM IOJI0KEHUH OONBHOTO.

[lonydeHHas peHTTeHOrpaMMa MO3BOJISIET aHAIU3UPOBATh HIKHHE IIEHHBIE H BEPXHHUE I'PYIHbIE IO3BOHKH.

VYkazika pu BBINOTHEHUH PEHTTEHOTPAMMBI CPEOHUX U HUMHCHUX 2PYOHBIX NO360HKO0E8 B OOKOBOI MPOEKIIMK MPOU3BO-
JIUTCA B TIOJIO)KEHUU OOJIbHOTO Ha OOKY, BEpXHHUE KOHEYHOCTH MOIHATHI KBepXy. KacceTy pacrmonaraior B IIIOCKOCTH
crosa. poHTaNbHAs MIOCKOCTH TYJIOBHIA NEPIEHIUKYISIPHA K IITOCKOCTH CTOJIA, CATUTTANIbHAsA — MapaljicibHA.
HenTpanbHblii My4ok aydyeld HanpasisoT Ha Tena VII—VIII rpy1HbIX T03BOHKOB NEPHEHAUKYIISIPHO K IUIOCKOCTH CTO-
na.

IlonydeHHas peHTTeHOrpaMMa MO3BOJIIET AaHAIU3UPOBATh CPEHNE U HIKHHE TPYAHbIE TO3BOHKH.

[Ipu nocnenpoBatenbHOM peHTreHOrpaduy pa3IuvHbIX YPOBHEW IPYAHBIX TIO3BOHKOB M MPUIIEIBHON PEHTTCHO-
rpaguu B OOKOBOW MPOEKIUU B KAYECTBE KOCTHOOMOPHBIX OPUEHTHPOB HCIIONIB3YIOTCS JIETKO MPOLIYIIEIBAEMbIE OC-
THCTBIE OTPOCTKH, U3 KOTOPBIX Hanboyiee OTYETIUBO BBICTYNAeT OCTUCTBIH oTpocTok VII meitHoro mo3sonka. Heoo-
XOJUMO YYHTBIBAaTh, YTO BEPXYIIKH OCTUCTBIX OTPOCTKOB CPEAHUX I'PYIHBIX TO3BOHKOB PacHOIararoTcsl Ha ONUH — TPHU
[I03BOHKA HMXKE.

PenTrenoanaroMmmuyeckuii aHaan3
Ipsamasa 3aaaaa npoexuusi. Ha 0630pHON peHTreHOrpaMMe I'PYIHBIX TTO3BOHKOB B MPSAMOMN 3aJHEH MPOEKIIUH MPAaBUIBHOCTD YK-
JIaJIKU YCTaHABIMBAIOT 110 CUMMETPHH (POPMBI M PACIOJIOKEHHS HOXKEK YT, a TAKXKE 110 MPOEKIUH OCTUCTBIX OTPOCTKOB Ha cepe-
I¥MHY TeJ 1mo3BoHKoB. Ha peHTreHorpamMMe rpyAaHbBIX MO3BOHKOB B IPsAMOMN 3agHel mpoekuuu (puc. 96) tena mo3BoH-
KOB UMEIOT (hOpMy MPSIMOYTOJILHUKOB C YETKUMHU KOHTYpaMu. bokoBbie KOHTYpHI Ten (23) TOHKHE, clieTKa BOTHYTHIC.
Kpanuansusle (/) v kayganpHble (2) MOBEPXHOCTH TeJl TO3BOHKOB Y B3POCIBIX ABYXKOHTYPHBI.

AnHaroMuyeckoe 000CHOBaHUE ABYXKOHTYPHOCTH IOBEPXHOCTEH Tell M0O3BOHKOB U 3aBUCUMOCTD €€ OT MIPOEKIHOH-
HBIX ycJioBHi Obu1n nanel B. C. MaiikoBoii-CTporanoBoii. JIByXKOHTYPHOCTh T€JI IO3BOHKOB O0BSACHSCTCS Pa3aeiib-
HBIM OTOOpaKCHHUEM 3aMBIKAIOIIMX IJIACTHHOK Y BBICTYHAIOIIMM HaJl HUMU KpaeBbIM KaHTOM. OIMH KOHTYD, HHTCHCHUB-
HBIA ¥ HECKOJIBKO BOIHYTHIH, 00YCIIOBIIEH 3aMbIKAIONICH INIACTUHKOMN U NPOEKIIMOHHO COBMAIAIOIINM C HUM 3aJHUM
KpaeM Tejia MM03BOHKA, IPYTOM — TOHKUI M BBIMYKJIbIH, COOTBETCTBYET OTJAJICHHOMY OT KacCEThI IEpEAHEMY Kparo Tena.
BokoBbIe MOBEPXHOCTH TEN MO3BOHKOB, TNIABHO 3aKPYTJISSICh, IEPEXOAST B KPaHUAJIbHBIE U KaydalbHbIEe TOBEPXHOCTH.
[Tonepeunslii pa3Mep TeN rpyIHBIX O3BOHKOB HeoANHAKOB: ¢ I 1o IV mo3BoHka oH ymeHbmmaercs, a ¢ IV no XII — mo-
CTEINeHHO yBeIu4yuBaeTcs. BoicoTa Ten, HaunHas ¢ [ rpyAHOro MO3BOHKA, IIOCTETIEHHO HApacTaeT B KayAaJbHOM Ha-
MpaBJIeHUH.



Tena M03BOHKOB OIPaHUYMBAIOT MEKIIO3BOHOYHBIE MPOCTPAHCTBA (4 ), BHI-
/COTa KOTOPBIX PABHOMEPHO YBEJIMUMBAETCS B KayJaIbHOM HAlpPaBICHUH.
B BepxHEOOKOBBIX OTAENAX TE B BUJE CHMMETPHYHEIX OBAJIOB C YETKHMH,
: THTEHCUBHBIMU KOHTYPaMH PacIoyiaratoTcst HOXKH AyT (5). Mexay Menuainsb-
BIMUA KOHTYpPaMH HOXKEK YT MPOEIUPYETCS MO3BOHOYHEIN KaHA (22).

Ha ¢one Tes mo3BOHKOB HE COBCEM OTUETIUBO MPOCIEKUBAIOTCS BEPXHUEC U
HIDKHUE KOHTYPHI IyT (7), TpUdeM HIDKHIE KOHTYPBI UX 10 CPEANHHON IMHUH
MEePEXOIAIT B YUIMHEHHBIC MHTEHCUBHBIC TEHH OCTHUCTBIX OTPOCTKOB (§), BEp-
XYyWKHA KOTOPpB X B [—II rpyAHbIX MO3BOHKAX MPOCLIUPYIOTCS HA COOT-
BETCTBYIOILIHE Tela MO3BOHKOB, a B Il — XII — nHa Tena u MexXno3BOHOYHbBIE
MIPOCTPAHCTBA HIDKEIESKAITUX MO3BOHKOB. KBepXy OT HOXKEK AyT YaCTUYHO Ha
(hoHE MEKITO3BOHOUHBIX POCTPAHCTB HEOTUETIMBO MPOCIICKUBAIOTCS BEPXHHE
. CYCTaBHBIE OTPOCTKH, HECKOJIBKO BBHICTYIAIOIINE KHAPYKHU OT TEJ MO3BOHKOB
CYMMUPYIOIINECS C HIPKHUMH CYCTaBHBIMH OTPOCTKAaMH BBIIIENIEKAITUX T10-
BOHKOB.

B cTOpoHBI OT TN MO3BOHKOB HA YPOBHE HOXKEK AYT OTXOJAT MOTIEPEUHEIC
TpOCTKH (1(), KOTOpBIE 32 UCKIFOUEHHEM | TPy THOTO TTO3BOHKA MPOEKITHOHHO
| HACTIAMBAIOTCS HA TONOBKH M IIeHKH pebep. JIMMHa MOmepedHbIX OTPOCTKOB
i octereHHo yobiBaer ot I k XII rpyiHOMY MO3BOHKY.
. Ilpu3Haku HOpMAILHBIX COOTHOIICHUH TPYIHBIX TO3BOHKOB Ha PEHTTEHO-
rpaMMe B IPSMOM 3aJJHEH MPOEKIIUH — 3TO COOTBETCTBHE KOHTYPOB OOKO-
| BBIX TIOBEPXHOCTEH TENl CMEXKHBIX MIO3BOHKOB M paBHAS BHICOTA OJHUX U TEX
)K€ MEKIIO3BOHOYHBIX MIPOCTPAHCTB C 00CHX CTOPOH.
BoxoBas npoexkuusi. Ha 0030pHO# peHTreHOrpaMMe IpyAHBIX TO3BOH-
KOB B OOKOBO#I MPOEKIINU MTOKA3aTENSIMU TPABMIIBHOCTH YKIIAJKH SBIISFOTCS
Puc. 96. Pentremorpamma rpyHbiX mossorkos 1ETKOCTb M OJHOKOHTYPHOCTH 3a/IHUX MOBEPXHOCTEH Tell IIO3BOHKOB.

B MIPAMOU 3aJHCU NMPOCKIIUHN.
1 — KpaHHaJbHas MOBEPXHOCTh Tella MO3BOHKA; 2 — Kay-
JaJIbHas IIOBEPXHOCTH TeEjla ITO3BOHKA, 4 — MEXII03BO- Ha peHTreHorpaMMe prﬂHI)IX

HOYHOE TIPOCTPAHCTBO; 5 — HOXKKa Ayru; /7 — Jyra IIo- N
IMO3BOHKOB B 0OKOBOM IIPOCKINHN

3BOHKA; 8 — OCTHCTBI OTPOCTOK; /() — MONEPEeYHBINd OT-
pocToK; 22 — NpOEKIHs TO3BOHOYHOro KaHana; 23 — 6o- (pI/IC. 97) TEJa MO3BOHKOB UMCHOT
KOBas MOBEPXHOCTH TeJIa MO3BOHKA. (bOPMy IPAMOYTONBHUKOB C UeT-

KUMH KOHTypaMu. Ilepennue KoH-
TYpHI T€J MO3BOHKOB (24) TOHKHME, HECKOJIBKO BOTHYTHIC, 3aHUE (25) —
WHTEHCHUBHBIC U poBHBIE. Kpanuanbueie (/) 1 KayaanbHbie (2) MOBEPXHO-
CTH TeJ JIBYXKOHTYPHBI, UTO OOBSACHIETCS pa3AeIbHbBIM OTOOpaXKECHHEM 3a-
MBIKAIOLIUX [IJJACTUHOK U KpaeB Tell N03BOHKOB. Kak U Ha peHTreHorpaMme
B IPSMOM 3aJHEH MPOCKIMH HHTEHCUBHBIC U CIIETKa BOTHYTHIE KOHTYpHI 00Y-
CJIOBJICHBI CYMMApPHBIM OTOOpaKEHHEM 3aMBIKAIOIIMX TJIACTHHOK U IIPU-
JeKaImuX OOKOBBIX KpaeB Tell, @ TOHKUE U BBITYKJIbIE KOHTYPBI COOTBETCT-
BYIOT IIPOTUBOMOJIOKHBIM, OTIAJICHHBIM OT KacceTbl OOKOBBIM KpasiM Tell
MO3BOHKOB.

BrlsiBiIeHUE TPEThEro JOIOJHUTEIBHOIO KOHTYpA 10 KpaHUAJIbHOHN 1K
KayJaJbHOU IOBEPXHOCTH Te€jla II03BOHKA CBUJETENILCTBYET O HAJIUUUU
XpsmeBoro y3ia. OH 00pazyeT orpaHH4YEeHHOE HUILENOA00Hoe yriayOieHue
CO CKJIEPO3UPOBAHHBIM KOHTYPOM.

BricoTa Ten MO3BOHKOB IO-

Puc. 97. PenrreHorpamMMa IpyAHBIX IIO3BOHKOB
CTCIICHHO YBCJINYHUBACTCA B Kay-

B GOKOBOU MPOEKIIMH.
AaJIbHOM HaIlpaBJICHUH. 1 — KpaHHaIbHAs HOBEPXHOCTH TeJa MO3BOHKA; 2 - Kay-
MeXKI03BOHOUHBIE TIPOCTPAH- AaTbHas NOBEPXHOCTS TENA MO3BOHKA; 4 — MEKIIO3B0-

0YHOE IIPOCTPAHCTBO; 7 — 03BOHKOB; /9a— Bepx-
CTBA (4) MPEJICTABIEHBI TIOME- 1o oc IPOCTRACIRO; / "= AYTH HOSBOMIKOE; T2 — BEpX
HUH CycTaBHOI OTPOCTOK; 196 — HIDKHUI CcycTaBHON

PE€YHO PACIIOJIOXKECHHBIMHU IIPO- OTPOCTOK. /96 — PEHTTEHOBCKasl CyCTaBHAs LIENb JYTOOT-

CBETJIEHUSMH, BHICOTA KOTOPBIX pPOCTYATOrO COEAMHEHHS; 22 — MPOEKIHs T03BOHOYHOTO
i KaHaja; 24 — nepenHss IOBEPXHOCTh Tella 110

YBCJININBACTCA K Xl IpyAHOMY 3BOHKA; 25— 3aJHsIs IOBEPXHOCTh TEJa MO3BOHKA; 26
IIO3BOHKY. B ¢BS3U C HATMYHEM  BepxHss MO3BOHOUHAS BBIpE3Ka; 27 — HUKHSASA T103BO-

(1)I/I3I/IOJ'IOFI/I‘ICCKOF0 KI’I(I)03a B HOYHas BbIPE3Ka; 28 — MeXIT03BOHOYHOC OTBEpPCTHEC.
BEpXHE- U CPEJHETPYTHOM OTJIC-
Jie BBICOTA 3aJIHUX OTAEJIOB MEKXIIO3BOHOYHBIX IPOCTPAHCTB HECKOJBKO MpeodasacT HaJ BEICOTON UX MEPEIHUX OT-
JICJIOB.

Kzanu ot Ten mo3BoHKOB OIIMKe K KpaHUANBHBIM MTOBEPXHOCTSIM OTX0AAT AyrH (7) ¢ orpocTkamu. Hoxku ayr, He-
MMOCPEICTBEHHO OTXOAIINE OT 3aIHUX TTOBEPXHOCTEU TeJl, OTPaHUYCHBI BEPXHUMHU (26) ¥ HUKHUMH (27) TIO3BOHOYHBIMHU
BbIpe3KaMH. 3a HUMH pacrojarawrcs Bepxuue (19a) u uuwxuue (196) cyctaBHbIE OTPOCTKH, 00pa3yIoLInue 1yrooT-




pocTYaThle COEANHEHUS], CYCTaBHBIE 1€ KOTOPHIX UMEIOT BUJI TOYTH OTBECHO HAIIPABJICHHBIX MOJIOCOK IIPOCBETIIE-
Hull (196), OrpaHUYEHHBIX YETKUMHU, HHTCHCUBHBIMU KOHTYPaMHU.

Xopo1o BUTHEI MEXKIIO3BOHOYHBIE OTBEpCTHS (28), KOTOPHIE CIIepead OTPAaHUYEHBI 3aTHAMH TOBEPXHOCTSIMH TEll
MMO3BOHKOB U MEKITIO3BOHOUYHBIMU JTUCKAMH, CBEPXY U CHU3Y — MO3BOHOYHBIMH BBIPE3KaMH CMEKHBIX IT03BOHKOB, a
€337 — CYCTaBHBIMU OTPOCTKAMHU.

Octucteie oTpocTKH He auddepeHnnpyoTcs Ha GoHe 3aTHAX OT/IENIOB MPUIISKAIINX U OTJAJICHHBIX OT KaCCETHI pe-
Oep. [lomepeunbie OTPOCTKH TaKkKe HE OCTYITHBI JJIs aHAIN3a, TaK KaK MPOSKIIMOHHO HACIANBAIOTCS Ha TyTH MEX-
Iy BEpXHUMU U HKHUMH CYCTaBHBIMH OTPOCTKaMH.

["oJioBKH, 1ICHKK U 3aHUE OTACIIBI Te pedep MpUIICKAIICH U OTAAICHHOW CTOPOH Ha PEHTTC€HOrpaMMe IPY/IHBIX
MO3BOHKOB B OOKOBOH MPOEKIIMU IPOCLUPYIOTCS Ha IyTH, a OOKOBBIC OTAENBI Te pedep — Ha Tesa 03BOHKOB. Pebpa
MpUJIeKalle CTOPOHBI B OTIWYHE OT OTJAJEHHOHN y3KHe U YeTKHE.

[Ipu3zHakamM¥u HOPMaJIBHBIX COOTHONIICHHH IPYAHBIX TTO3BOHKOB Ha PEHTICHOIPaMMe B OOKOBOI MPOEKIIUHU SBIISIOT-
CSl COOTBETCTBHE KOHTYPOB CMEXHBIX TEJ U IUIABHOCTH JIMHHA, TPOBEICHHBIX IO TIEPESTHUM U 33 JHUM TTOBEPXHOCTIM
TeJI IIO3BOHKOB, UMEIOIINX BCIIEICTBHE (PU3HOIOTHUECKOTO Kn(ho3a 1yroodpa3Hoe HanpaBIICHHUE.

[IpunenbHas peHTreHorpaMMa BEpXHUX TPYTHBIX MTO3BOHKOB (pHC. 98) MO3BOMSET MPOaHAIH3UPOBATE COCTOSTHHE
HIDKHUX [IEHHBIX U BEPXHUX I'PYIHBIX TO3BOHKOB, U3 KOTOPBIX TOJBKO OAuH, yaile | unu Il rpyaHol, IpoeKIUOHHO
MEPEKPBIT OTAATICHHOHN OT KacCeThl KIIFOUHUIIEH.

B tex ciyvasx, koraa 10OUThCS ONTUMANBHON YKIAJIKH JIJISl IONyYeHUsT H300paKeHUsl BEPXHUX TPYIHBIX TO-
3BOHKOB 110 KAKUM-IUO0 MPUYMHAM HE yJaeTcs, CleAyeT IPUMEHUTD momocpaguio. ToMorpaMMbl B OOKOBOM TIPOEK-
UK, TPOU3BEICHHBIE B CPEIMHHON CarUTTaJbHOM IUIOCKOCTH M TIapacaruTTalbHO, IOMOTAIOT OIEHUTh COCTOSTHIE
BEPXHHUX TPYIHBIX TTO3BOHKOB (puc. 99).

Puc. 99. TomorpamMMa BepXHHUX IPYZHBIX IIO3BOHKOB B
OOKOBOM MPOCKIHH.
OTueTINBO BUAHBI Tella BEPXHMX TPYJHBIX TO3BOHKOB
1 MEXITO3BOHOYHBIE IPOCTPAHCTBA.
Puc. 98. IlpuuenbHas peHTT€HOIpaMMa BEPXHUX
IPYIHBIX TO3BOHKOB B OOKOBOM MPOEKIIHY.
| —xpaHualbHAas IOBEPXHOCTD TeJla T03BOHKA; 2 —
KayJlaJibHasi IOBEPXHOCTH TEJIa MO3BOHKA; 4 —
MEXIT03BOHOYHOE POCTPAHCTBO; / Ya — BepXHUI
CYCTaBHOW OTPOCTOK; /96 — HWXXHUIA CyCTaBHOM OTPOCTOK;
196 — peHTreHOBCKast CyCTaBHAs LIEJb JyrOOTPOCTIATOTO
COEAMHEHUS; 24—TepeHss IOBEPXHOCTh Tela MO3BOHKA;
25 — 3aJHsis IOBEPXHOCTD TEJa MMO3BOHKA,
28 — MEXI03BOHOYHOE OTBEPCTHE.



NOSACHUYHBIE ITO3BOHKH

AHaTomus

Tena mMosICHUYHBIX ITO3BOHKOB, vertebrae lumbales, MaccHBHBI, BeJIM4MHA UX HapacTaeT oT [ 70 V nmo3Bonka. Oco-
OCHHOCTBIO CTPOEHUS V MOSCHUYHOT'O TTO3BOHKA SBISIETCS KIWHOBUIHAS (hOopMa ero Teina — OHO 3HAYHUTEIHHO HU-
JKe B 3aJHEM OTJeNe, 4eM B nepeaueM. [lepennss, 3anHasas 1 O0KOBBIE TOBEPXHOCTH

TCJI CJICTKAa BOTHYTHI, KpaHHaJIbHAad U KayJdaJlbHas — IJIOCKHUEC U OKPYKCHBI KPa€BbIM KaHTOM.

Jyrv MO3BOHKOB KPYIHBIE U 00pa3yIOT ¢ TeIaMH MO3BOHOYHEIE OTBEPCTHUS KpyTiioi popmbl. CycTaBHBIE TTOBEPX-
HOCTH BEPXHHUX CYCTaBHBIX OTPOCTKOB BOTHYTHI M OOpAIIeHbI KHYTPH U K33, & HIYKHIX — BBIITYKIIBI U HATIPABIICHBI
KHapYy>XKH M KIepeau. Y OCHOBaHUS BEPXHUX CYCTaBHBIX OTPOCTKOB OTMEYAIOTCS COCIICBUIHBIC OTPOCTKH, Processi
mamillares. [Tonepeunbie OTPOCTKYU ATUHHBIC, CAABICHBI CIIEpEIN Ha3aa M HAIpaBJICHbl KHAPYKU U ClIerKa K33/,
pa3mepsl, popMa 1 HampaBlIeHHE TOMEPEYHBIX OTPOCTKOB 3HAUUTEIHHO BaPHUPYIOT.

Y ocHOBaHHS TOMEPEYHBIX OTPOCTKOB PACIIONIOKEHEI J00ABOYHEIE OTPOCTKH, processi accessorii. OCTHCTBIE OTPO-
CTKH INOACHUYHBIX ITIO3BOHKOB HAIIpaBJICHBI K3aAW IMMOYTH 'OPU3OHTAJILHO U UMCIOT BUJl BBICOKUX IIJIACTUHOK C
YTOJIIIEHNEM Ha KOHIIE.

AHaTOMUYeCKHE TaHHBIE O CTPOSHUH TYyTrOOTPOCTYATHIX COSIMHEHHI TIOSCHIYHBIX TTO3BOHKOB IIPUBEJICHEI B pa3/eie
«O01Ire aHaTOMUYECKUE CBEICHUSY.

Ykaaaku

Ipsimas 3aaHss NpoeKuus. YKIaIKa IIPY BHITOIHEHUH 0030pHBIX PEHTT€HOTPaMM IMOSICHUYHBIX TTO3BOHKOB B MpS-
MOI1 3aIHEH MPOEKIUH MPOU3BOJUTCS B TOJI0KEHUH O0JIHHOTO Ha CIIMHE, HIDKHIE KOHEYHOCTH COTHYTHI B KOJICHHBIX U
Ta300€IpEeHHBIX CYCTaBax IS BRIIPSIMICHUS MOSCHUYHOTO JIOPI03a.

Kaccety pacnonararot B INIOCKOCTH CTOJIa, OCTUCTBIE OTPOCTKH MO3BOHKOB COOTBETCTBYIOT CpeJHEN JTMHUU Kac-
CETHI, CAaTUTTaIIbHAS TUIOCKOCTh TYJIOBHUINA MEPICHANKYISIpHA, a PpOHTANbHAS — MapajulebHa TIOCKOCTH cToja. Llen-
TPaJIBHBIM NYYOK JIy4el HAIPaBISAIOT NEPIEHAUKYISPHO K IUIOCKOCTHU cTosa Ha npoekuuto Il moscauunoro no-
3BOHKA.

[Ipu mpon3BOICTBE MPUIIEIBHBIX PEHTI€HOTPAaMM OTAENIBHBIX TO3BOHKOB [IEHTPUPOBKA MPOU3BOAUTCS Ha UCCIe-
JyeMBIi TO3BOHOK. B KauecTBe OpUEHTHUPOB IS OTpeIeNIEHUs MPOEKIINH T0O3BOHKOB Ha KOXY MCIOJIb3YIOTCS JIETKO
MPOLIYNbIBAEMbIC KOCTHBIE aHaTOMUYecKue oOpa3zoBanus. Tak, Il mosicHU4HBIN NO3BOHOK HAXOAUTCS HAa YPOBHE
JIMHUY, COCTUHSIONIeH HIKHEe-HapyxHble Kpast XII pebep, IV noscHUYHBIN MTO3BOHOK — Ha YPOBHE JIMHHUHU, COCSIU-
HAMOIIeH HanboJiee BHICOKO PACIIOI0KEHHBIC YUYaCTKHU MOAB3IOUIHBIX TpeOHEeH. V MOSACHUYHBINA TO3BOHOK — Ha
YPOBHE JINHUHU, COEANHSIONIEH BEpXHIE MepeIHNE TOAB3IOIIHbIE OCTH.

Boxkoas npoexuus. YKiaaKa mpy BbINOJHEHHH 0030pHBIX PEHTI€HOIPaMM MOSICHUYHBIX II03BOHKOB B OOKOBOH IpoO-
SKIIMU MTPOU3BOJIUTCS B MOJIOKECHUH OOJBHOTO JIeka Ha OOKY, HI)KHHUE KOHEYHOCTH COTHYTHI B KOJICHHBIX U Ta30-

OCAPEHHBIX CyCTaBax.

Kaccety pacnonararmT B INIOCKOCTH CTOJNA, QpOHTANBHAS MIOCKOCTH TYJOBHINA MEPIEHANKYISIPHA, CATUTTaNh-
Hasl — IapajuliesibHa IJIOCKOCTH cToja. LleHTpanbHbIi MydoK Jdydeld HampasisaoT Ha npoekuuto I moscHudHOrO 1o-
3BOHKA NEPNEHAUKYIISIPHO K IIJIOCKOCTH CTOJA.

[Ipu npon3BoACTBE NMPHULEILHBIX PEHTICHOIPAMM MOSICHUYHBIX II03BOHKOB B OOKOBON MPOEKIHMH YCTAHOBKH TE XK€,
YTO U MPH MOTYyUYSHUH MPULIEIbHBIX PEHTT€HOrpaMM MOSICHUYHBIX MTO3BOHKOB B IIPSIMOM 3a/HEH MPOEKIINH.

Kocas 3aqass npoexuus. YKiIaaKa Mpy BbIMOJIHEHUN PULIEIbHBIX PEHTTEHOTPaMM HOSICHUYHBIX TO3BOHKOB B KOCOM
3aHEN IPOEeKIUN IPUMEHSETCS B T€X CIydasiX, KOrJa pEHTT€HOBCKHE CYCTaBHBIE IEIN JyTOOTPOCTUYATHIX CO-
CAMHECHHUH MOSICHUYHBIX MIO3BOHKOB HE YAAeTCsl MOJIYYUTh HAa pEHTIeHOIPaMMax B MPSMOH 3aaHel u OOKOBO mpoek-
LUAX.

BonbHOro ykmangsiBaloT TakuM 00pa3oM, YTOObI PpOHTANBHAS IJIOCKOCTH TYJIOBUIIA 00pa3oBaia ¢ MIOCKOCTHIO CTO-
na yron 30—45°. Kaccery pacnonararot B INIOCKOCTH cToJa. LleHTpanbHbIN My4dOK JIydel HallpaBisIOT Ha IPOEKIUIO
III mosicHUYHOTO MO3BOHKA NMEPNEHAUKYIISIPHO K IJIOCKOCTH CTOJA.

HpOI/IBBeHeHHaH PEHTICHOrpaMMa AacT BO3MOXKHOCTb aHAJIU3UPOBATH AYTOOTPOCTUATHIC COCAMHCHUS ITPUIICIKA-
H.Ieﬁ K KaCCE€TC CTOPOHEI.

Kocas nepenHsisi npoexuus Vsl IpecaKkpaibHbIX MeKI03BOHOYHBIX 0TBepcTHii. Ha 0030pHBIX peHTreHorpam-
Max MOSCHUYHBIX IO3BOHKOB B OOKOBOH MPOEKIIMH OTUYETIMBO ONPEACISIOTCS BCE MOSCHUYHBIC MEXIIO3BOHOYHBIE
OTBEpCTHS 3a UCKIIIOUEeHHEM TpecakpanbHbiX (Ls — S;), u3ydueHne KoTopsIx ©MeeT OOJbIoe 3HAUCHHE ISl PACKPhI-
THS MAaTOTeHe3a MOSCHUYHO-KPECTIOBOTO PAUKYIUTa. YKIaAKa Ul IPUIEIbHOW PEHTreHorpad)uu MpecakpaTbHBIX
MEXI03BOHOYHBIX OTBEPCTUH B KOCOH mepeaHei mpoekuuu paspadorana Kovacs 1 BeImonHsieTcs cleayomuM o0pa-
30M. BObHOTO YKIIAABIBAIOT HA HCCIIEAYEMBIN OOK, a 3aT€M TYJOBUIIIE HAKIIOHSIOT KIIEPEH TaK, 9TOOBI ()POHTAITH-
Has TUIOCKOCTh 00pa3oBalia C MIOCKOCThIO cTona yroi 60°. HikHue KOHEYHOCTH CJIeTKa COTHYTHI B KOJICHHBIX U Ta-
300€ApEHHBIX CyCcTaBax U paclojaraiTcs pAaoM (OTHaJeHHAs — CIEepea, IpuiIexalas — c3a1u).

lenTpanpHbBIN My4YOK Jy4el HaIpaBIsdeTCs KayJadbHO MOJ yIiIoM 15— 25° Ha IEHTp KacceTsl Yepe3 BEPXHIO
3aJIHIOIO TTOJIB3IOITHYIO OCTh OTJAJICHHOW CTOPOHBI U COBIAAACT C IMHUEH, COSTMHSIONICH €€ C MaxoBOoi 001acThIO MPH-
nexatei cTopoHsl. PeHTreHorpaMmma npou3BOANTCS C IPUMEHEHHEM MaJloro Tyoyca.

Ha nomydeHHON peHTreHorpaMMe OTYETIMBO BUIHO IPECAKPATIbHOE MEKITO3BOHOUYHOE OTBEPCTUE MPUIIEKAIEH
CTOPOHBI.



PeHTreHoanaroMuyeckuii aHajau3

IIpsamas 3agHsasa npoexuus. Ha 0030pHOIT peHTreHOrpaMMe MOSCHIUYHBIX TTO3BOHKOB B MPSAMOM 3aIHEH MPOeKIuu
MPaBUIBHOCTh YKJIAJAKH KOHCTATHPYETCS] CHMMETpUel ()OPMBI U pacTioNiOKEHUs] HOXKEK YT, a TAKKe CPEIUHHBIM Pactio-
JIO’)KEHUEM OCTUCTBIX OTPOCTKOB.

Ha pentrenorpamMmme mosiCHUYHBIX ITO3BOHKOB B IPsIMOif 3aHel nmpoekuuu (puc. 100) Texa mo3BOHKOB, TPOEKIU-
OHHO MEPEKPHITHIC UX AYraMH, UIMCIOT (OPMY MPSMOYTOJIBLHUKOB, TIONIEPEYHBIN pa3Mep KOTOPBIX MPEBATUPYET HAJl BbI-
coToil. BennunHa Ten NOCTENIEHHO YBEJIMYMBACTCS B KayAaJlbHOM HanpasieHuu oT I 1o V no3Bonka. KoHTypsl 60ko-
BBIX TOBEPXHOCTEH TeNl TOHKHE, BOTHYThIE (23). Kpanuanensie (1) 1 KaynaibHbIe (2) TOBEPXHOCTH TeJl ITO3BOHKOB
HMMEIOT JBOWHbIE KOHTYPBI.

B Tex cnywasx, korna KpaHHalbHbIE H KayAalbHbIE TOBEPXHOCTH TO3BOHKOB HE PACNOIararoTcs B INIOCKOCTH
LEHTPaJIbHOTO My4YKa Jyuel, MHTEHCUBHBIA KOHTYP MpeacTaBiseT coboil cyMMapHOe H300pakeHNE 3aMbIKaroIel
TUTACTUHKY U OJTHOTO M3 KPaeB, & TOHKHI U BBIMYKIIBIH — SIBIISIETCS 0TOOpaskeHHEM IPOTHBOTIONIOKHOTO Kpasi MO3BOHKA.
[Tprdyem ocobeHHO crelyeT MOJUYEPKHYTh, YTO B MOSICHUYHOM OTJIEJIe B OTIMYME OT TPYJHOTO B CBSI3H ¢ (pu3mo-
JIOTUYECKUM JIOPAO30M C 3aMBIKAIOLIEH MIIACTUHKONW MPOEKIIMOHHO COBIIAAAET TO MEPEIHUN, TO 3aAHUM Kpail Tena mo-
3BOHKA. 3aIHUI Kpail Tera MO3BOHKA U3-3a
CeIUIOBUAHON (POPMBI — BOTHYTOCTH €T0 LIEHTPAJIBHOTO OTENIA — JIETKO
OTIMYMTH OT JYTr000pa3HO BHIYKJIOr0 NEPEJHETO Kpas Teja MO3BOHKA.

IIpu coBnaneHny 3aMBIKAIONINX MIACTHHOK C HaIllpaBJeHUEM IIeH-
TPaIbHOTO My4Ka Jy4ed KpaHUaJIbHbIE U KayJalbHbIE IOBEPXHOCTH CO-
OTBETCTBYIOLIMX TEJ TO3BOHKOB B HOPME AAIOT HE J[Ba, a TPU KOHTYpa.
| D10 00BSICHAETCS TEM, UTO 3aMBIKAOIIAas MIacTUHKA U Kpas Tell IMo-
3BOHKOB HE HaxXOJATCS Ha OJHOM YPOBHE W MMEIOT pa3lielibHOe (-
(epeHuInpoBaHHOE OTOOpa)KeHNE: UHTCHCUBHBIM KOHTYDP 00YCIIOBICH
MIPOEKLHEN 3aMBIKAIOLIEH INIACTUHKH, 4 TOHKUE KOHTYPBl — MPOEKIMEN
[IPOTHUBOJICKAIMX MIEPEAHETO U 3aHETO KPAEB TEJa O3BOHKA.

Tperuii JOMOTHUTENBHBIH KOHTYD, 00pa30BaHHbIN OJHUM U3 KpacB
Teja MO3BOHKA, MHOTJa OIIMO0YHO MPUHHUMAETCS 32 XPSILIEBOH y3ei
TeJla MO3BOHKA. B oTinune oT XpAIIeBoro y3ia OH HEPephIBEH, Mpo-

. TSKEHHOCTh U MHTEHCHUBHOCTH €Tr0 paBHA KOHTYPY BTOPOTO IIPOTHUBO-
MTOJIOKHOTO Kpasi MO3BOHKA. XPSAIIEBOH y3€l Tea M03BOHKA MPOsIB-
- JI€TCSl Ha PEHTIe€HOTpaMMax HHUILENOJ00HBIM YIITyOlIeHHEM KOHTypa
3aMbIKaroIel IACTHHKYU WIIH 00pa30BaHUEM TPETHETO CKIEPO3HPO-

BaHHOI'0 KOHTYpa, UMEIOIIETO OrPAHUYCHHYIO MPOTKEHHOCTb.
B HOpMe mepexon KpaHHaTbHBIX U KayJaJdbHBIX MOBEPXHOCTEH TEl
ITO3BOHKOB B OOKOBEIE TIPOMCXOAUT ILIABHO.

Tena mM03BOHKOB OTPaHUYMBAIOT MEKITO3BOHOUYHBIE TTPOCTPAHCTBA
(4), BEICOTa KOTOPBIX paBHOMEPHO HapacTaeT oT 1 g0 IV mo3BoHKa.
BricoTa Mexmo03BOHOUHOTO MpOCTpaHCcTBA MexXAY IV u V MOsCHUYHBI-
MH MT03BOHKAMH Ha PEHTTEHOTpaMMax B MPSMOH 3alHEH MPOSKIIun
MOXKET YCTYNAaTh BBIMICICKAIINM, & MEKIIO3BOHOTHOE TTPOCTPAHCTBO
Puc. 100. PeHTreHOrpaMMa MOSCHHYHBIX M03B0oH- MEXKAY V IOSCHUYHBIM U | KPECTIOBBIM MO3BOHKAMH PE3KO CHHIKEHO

KOB B NPSAMOH 3aiHEH MPOCKLUH. WM BOOOIIE HE MPOCIIEKUBACTCS, YTO OOBSICHIETCS HANMMIHEM (PU3HOIIO-
I — KpaHuanbHas NOBEPXHOCTb T/ NO3BOHKA; 2 — Kay- THYECKOTO JOPao3a. COOTBETCTBYIONIEE MEKITO3BOHOUYHOE TIPOCTPaH-
fligl’gaﬂ HOBerHO_C?’:eHa no3BoHKa; 4 — Me)_’créoﬁoﬂoq: CTBO M OIPaHHYMBAIONIME €TI0 3aMBIKAIOIINE IIACTUHKY B TAKHX CIIY-

pOCTpaHCTBO, HOXKa I[yI‘I/I IIO3BOHKA, /a Ber
Huit kpail ayru; 8 — ocTucThIi oTpocTok; /0 — nomnepey- YASAX JOCTYIHBI ISl aHAIM3a HA PEHTI€HOTPaMMaXx, MPOU3BEICHHBIX
HbLH otpoctok; 19a—sepxmuii cyctasnoi 0tpoctok; 296— py BRINPAMIEHHOM MOSCHUYHOM JIopao3e. TakuM 00pa3oM, OJHUM U3
HIDKHMH CyCTaBHOM OTpOCTOK; /96 — pEHTIEeHOBCKas Cy- o
CTaBHA e YrOOTPOCTUATOrO cocaumeHis; 22 — npo- HOKA3aTeIeH (hHU3MOIOrUYECKOr0 JIOPI03a Ha PEHTTCHOrpaMMax Mosic-
eKILHA TO3BOHOYHOro KaHama; 23 — Gokopas moepxHocTs HHYHOTO OTJIEJNIA B MPSIMON 3aTHEU MPOEKITNH SIBIISIETCSI OTCYTCTBHUE 3a-
Tela I03BOHKA. MBIKAQIOIINUX INIACTUHOK V MOSCHUYHOTO ITO3BOHKA U MEKIO3BOHOYHOI'O
MIPOCTPAHCTBA MEXKIY V MOSCHUYHBIM U | KPECTIIOBBIM MTO3BOHKAMH.

B BepxHEOOKOBBIX OT/ENaX Tell MOSICHUYHBIX MO3BOHKOB MPOCIUPYIOTCS HOXKKHU OyT (5), KoTopsie B | —IV mo3BoH-
Kax UMEIOT BUJ] CHMMETPUYHBIX OBATBHBIX 00pa30BaHMN C YSTKUMHU, MHTCHCUBHBIMU KOHTYpaMu. B V MOsICHUYHOM 110-
3BOHKE HOXKH JyT Yallle IPeACTaBICHbI B BUE MTOTyOBaJIOB, TaK KaK MEIHAIbHBIE KOHTYPHI HX XOPOIIIO BEIPAKCHBI,

a JlaTepaJibHble — TOHKHE UJIU HE IPOCIIEKUBAIOTCS.
Paccrostnne mMexxay MeauanbHBIMH KOHTYpPaMH HOXEK Iyr OTpa)kaeT MOIMEPEeyYHBI pa3Mep MO3BOHOYHOTO KaHaja

{22).

Ha ¢one Ten no3BoHkoB AnddepeHunpyroTcs BepXHue (7a) 1 HiKHUE (76) KOHTYPHI OyT. B cpeAMHHOM TIIOCKOCTH
NyT B BHJIC YIJTUHEHHBIX TPEYTONBHBIX MM OBAIBHBIX 00pa30BaHHI, OTPAHUYCHHBIX YETKUMHU KOHTYpaMH, pacroa-
TalOTCSl OCTUCTBIE OTPOCTKH (8§). BepXylIKK OCTHCTBIX OTPOCTKOB MPOCIUPYIOTCS HA COOTBETCTBYIONIUE MEKITO3BOHOY-
HBIC POCTPAHCTBA U TEJIa CMEXHBIX HIDKEIEKAIUX MOSICHUYHBIX MTO3BOHKOB. OJTHAKO 3TO 3aBUCUT OT CTEIICHU BBI-
PaXXEHHOCTH NOSICHUYHOTO Jopro3a. [Ipu ero ycuiaeHun ocTUCTBIE OTPOCTKH, 0coOeHHO B IV u V mo3BoHKax, B CBS-
3 C HAKJIOHHBIM ITOJIOKCHHEM TEJl 3THX MO3BOHKOB MO OTHOIIECHUIO K IIEHTPAIBHOMY ITYUKY JIy4ei, MPOEKITHOHHO
CMELIAIOTCS KBEPXY U MPOCIIEKUBAIOTCS Ha (OHE KPaHUATIBHBIX OTJEIOB COOTBETCTBYIOIIUX TO3BOHKOB HMJIM BBIIIIE-




JIeXKAITNX MEKIIO3BOHOYHBIX IPOCTPAHCTB. Takoe BHICOKOE MPOEKIIMOHHOE PACIIOJIOKEHNUE OCTUCTHIX OTPOCTKOB SIB-
JIgeTCsl OIHUM M3 NIPU3HAKOB YCHJICHHS MOSACHUYHOTO JIOP03a HAa pEeHTIreHOorpaMMax B MPSAMO 3aHEN MPOESKIIUH.

KBepxy OT HOXKEK oyT, IPOEHUPYSICh HA MEKITO3BOHOUYHBIE IPOCTPAHCTBA U KayAalbHble IOBEPXHOCTH BBILIEIE-
KAIIUX CMEXHBIX TN, B BUJIE TPEYTOJIbHBIX HJIM OBAIBHBIX 00pa30BaHUI ONMpPEAENIOTCS BEpXHUE CYCTaBHBIE OTPO-
cTKH (19a). KHu3y OoT HOXeK nyr Ha (hOHE MEKITO3BOHOUYHBIX MPOCTPAHCTB M HIDKEICKAIIUX CMEKHBIX TE BUIHBI
KOHYCOBUAHOI (OpPMBI HIXKHHIE CyCTaBHbIE OTPOCTKH (796). Ecnu cycTaBHBIE TOBEPXHOCTH CYCTABHBIX OTPOCTKOB COB-
MaJaloT C HAIPaBJICHUEM ITy4Ka PEHTTCHOBBIX JIy4deid, TO Ha PEHTIT€HOrpaMMe TOSICHUYHBIX [TO3BOHKOB B MPSIMOH 3aaHEN
MPOEKIMH B BUJIE BEPTUKAIILHO PACIIONOKEHHBIX MTPOCBETIICHNH MU (EpPeHIIUPYIOTCS pEHTTEHOBCKUE CYCTABHBIE 1SN
JTlyrOOTPOCTYATHIX coenHeHNH (196), okaliMiIeHHbIE MHTEHCUBHBIMA KOHTYPaMHU COOTBETCTBYIOIIHUX CYCTaBHBIX IO-
BEPXHOCTEH.

W3 BapuaHTOB pa3BUTHUs CYyCTAaBHBIX OTPOCTKOB HY>KHO OTMETHTh MX HEIOPa3BUTHE, aCHMMETPHIO BEIUYHMHBI U
aCHMMETPHIO PACIIONIOKCHHs CYCTaBHBIX MOBEPXHOCTEH. IlocnenHss MPUBOAMT K TOMY, 4TO JUIA M3YYCHHs Iyro-
OTPOCTYATHIX COSAMHEHU MOSICHUYHBIX TO3BOHKOB MHOT'Ia HEJOCTATOYHO IBYX B3aUMHO MEPIEHIUKYIISIPHBIX MTPOEKIUI
(npsiMoii 3agHEH 1 O0KOBOIT), a TpeOyeTcs MPOU3BOACTBO PEHTTEHOTPAMM B KOCBIX 3aIHUX MPOEKLHUAX.

B cTOpOHBI OT TeJ MO3BOHKOB HAa YPOBHE HOXKEK YT, CJIETKa OTKJIOHAACH KBEPXY, OTXOIAT MOMEepeYHbIe OTPOCTKU
(10), dopma u pazMepsl KOTOPBIX CYLIECTBEHHO BapbUPYIOT, IPHUUYEM HAauOOJbIIeH BapraOenbHOCTHIO OTIIMYAIOTCS
MONEPEYHBIE OTPOCTKHU V MOSCHUYHOIO MO3BOHKA.

B mosicHUYHBIX TO3BOHKAX HEpPEIKO HaOI0AalTCs pyJuMeHTapHbIe pedpa,
KOTOpbIe HEOOX0AMMO TU(HEPEHIIMPOBATE C TPABMATHYESCKIUMHU ITOBPEXK-
neHusiMu. lpu TpakTOBKE pPEHTTEHOTpPaMM CIeAyeT YUUThIBaTh, YTO MO-
SICHUYHBIE peOpa OTAeNIeHBI OT MOMEPEYHBIX OTPOCTKOB Y3KUMH TIOJIOCKaMH TIPO-
CBETJICHHH C YETKHMMH POBHBIMU KOHTYpaMu. KpoMe 3Toro oTCyTCTBYIOT AUacTas
U CMEILEHHE B KayJaJlbHOM HallpaBJIE€HUH, CBOMCTBEHHBIE IEPEIOMAM TI0O-
MIEPEYHBIX OTPOCTKOB.

IlpusHakaMi HOPMalbHBIX _COOTHOUICHHMIl IOSCHHYHBIX IIO3BOHKOB Ha
pPEHTTEHOTpaMMe B NPSIMOM 3aJHEW MPOEKIUU SIBISIFOTCS COOTBETCTBHUE KOHTYPOB

|OOKOBBIX MTOBEPXHOCTEH TeNl CMEXHBIX IMO3BOHKOB M OJMHAKOBAs BHICOTA OJHHUX U
TeX e MEKIIO3BOHOYHBIX POCTPAHCTB C 00CHX CTOPOH.
[Ipu xopomieit mOAroTOBKE OOJIBHOTO OTUETIMBO U HEPEeHIIUPYIOTCS TEHH
nosicHUYHBIX MbIII. HaunHascs Ha ypoBHe Ten XII rpyanoro u I mosicHUYHOTO
MMO3BOHKOB, MOSICHUYHBIE MBIIIIBI, TIOCTENIEHHO PACIIUPSICH, JOCTUTAIOT
MOJIB3/I0IIHBIX TPeOHEH, I'/ie H300pakeHne ux tepsercs. HapykHbie KOHTYpHI
MOSICHUYHBIX MBIIL] POBHBIE MJIM CJIETKA BBIMYKJIBIE 1 HMEIOT KOCOE HAIlPaBIICHUE.
Boxosast npoexnusi. Ha 0630pHOI peHTreHOrpaMMe OSICHUYHBIX TO3BOHKOB B
OOKOBO¥ NMPOEKIINHU TIOKA3aTeJIeM MPABUIBHOCTH YKIIAJKHU SBISETCS
MHTEHCUBHOCTh U OJHOKOHTYPHOCTb 33JIHUX IIOBEPXHOCTEH TeJl M03BOHKOB. Ha
PEHTreHOrpaMMe MOSICHUYHBIX TO3BOHKOB B 00K0BO# nmpoekuuu (puc. 101)
TeJla II03BOHKOB UMEIOT )OPMY MPSIMOYTOJIBHUKOB C YETKUMH KOHTYPaMH, y
KOTOPBIX MepeHe3alHIE pa3Mephl IpeobianaoT Haa BeIcoTON. [lepenHue KOHTY-
% pbI (24) Ten MO3BOHKOB TOHKHUE, BOTHYTHIC; 3a(HUE (25) — MHTCHCHUBHBIC, POBHbIE
Puc. 101. PenrreHorpamMma nosiCHUYHBIX WM TAaKXKe ClIeTKa BOTHYThIe. Kpanuanensie (1) u KayaaiabHble (2) TOBEPXHOCTH
TI03BOHKOB B OOKOBO# IPOCKLIHH. TeJ, KaK ¥ Ha PEHTTEHOrPaMMe B IIPSIMOM 3aIHEN POEKLIUU, XapaAKTEPU3YIOTCS
/' — xpaHmanpHas NOBEPXHOCTS TeA NMO3BOHKA; j1pyXKOHTYPHOCTBIO. IHTEHCHBHBIE ¥ BOTHYTHIE KOHTYPBI 00YCIOBJIEHBI CYyM-
2 — KayJaJibHasd IIOBEPXHOCTbL TEJIa ITO3BOHKA,
4 MeXTIO3BOHOUHOE MPOCTPANCTEO; 5 — Howxa MAPHBIM OTOOPaXXCHHEM 3aMbIKAIOIIMX [IACTHHOK U OJJHAM U3 GOKOBBIX Kpacs
JlyTH; 8 — OCTHCTEIH OTPOCTOK; /9a — Bepxuuii TeJl, @ TOHKHE U BBIMYKJIbIE — COOTBETCTBYIOT IIPOTHUBOIIOIOKHBIM OOKOBBIM Kpa-
Eﬁgiﬁﬁo(ipggffﬁm} ; 1 6ﬂ;:}z‘;‘:{’:‘ig§;0mq_ SIM TeJI MMO3BOHKOB. Ha KpaHWaNBHBIX U KayJAIBHBIX IIOBEPXHOCTSAX IIEHTPAIBHO
HOTO Kanana; 24 — mepeanss mosepxuocts Te- PACTIONO0MKEHHOTO IMMO3BOHKA, IPEUMYIIECTBEHHO B 3aTHEM OTIAEIE, MOXKHO IPO-
J1a TO3BOHKA; 25 — 3ajiHss TOBEPXHOCTh TeNa CIIEAUTH TPU KOHTYpa, 00pa30BaHHBIX pa3elIbHBIM OTOOpa)KeHHEM 3aMBbl-
ITIO3BOHKA, 26 — BEPXHsAA [TIO3BOHOYHAsA BbIPE3Ka, 19
27— wwriss nossonounas  swpeska; 28— KAIOTICH TIACTHHKM M KPAeB Tejla MO3BOHKA.
MEXII03BOHOUHOE OTBEPCTHE. BricoTa Ten mocTeneHHO YBCINYUBACTCA OT I a0 V NOoSICHHYHOTO IMO3BOHKA.
Teno V nosiICHUYHOr0 NO3BOHKA, MPOEKIIUOHHO NEPEKPHITOE NMOAB3A0IIHBIMU
KOCTSIMHU, UMeeT (GOopMy KIMHA, 00palieHHOTr0 OCHOBaHUEM KIIEPE/IH, TaK KaK BHICOTA €r0 IMIEPEHEro OT/IelIa CYIeCT-
BEHHO Mpeo0I1agaeT Ha/l BBICOTOH 3a1Her0. MeKIO3BOHOUHBIE IPOCTPAHCTBA (4) UMEIOT BHJY IMOTIEPEYHO PACIONOKEHHBIX
MIPOCBETIICHNH, BEICOTAa KOTOPBIX HAPACTAET B KayAaJlbHOM HAIIPaBJICHUH K V MOSCHUYHOMY MO3BOHKY. B cBA3M ¢
HATMYUEM QU3NOIOTHICCKOTO JIOP/03a B MOSCHUYHOM OT/IeJie TO3BOHOYHOIO CTOJI0A BHICOTA MEPETHUX OT/ECIIOB MEXK-
MO3BOHOYHBIX MTPOCTPAHCTB OOJIbIIE, YeM 3aHUX. OIHAKO CIIeyeT TOAYEPKHYTh, 9TO (popMa MEKIO3BOHOUHBIX MTPO-
CTPAHCTB 3aBUCHUT OT MOJIOKEHHsI OOJBHOTO NPH PEHTTECHOTpa(HH.

Ha penTtrenorpaMmax mosiCHU4HOTO OT/eJIa TO3BOHOYHOIO cToJ0a B OOKOBOIl MpOEeKLNHU, IPOU3BEICHHBIX B CO-
CTOSTHUM MakcuMaibHoro crudanwus (puc. 102a), pusnonoruveckuii 10po3 Mcue3aeT, 3aHUE TIOBEPXHOCTH Tell T10-
3BOHKOB 00pa3yloT JyrooOpa3HyIo JMHUIO, BEITYKIOCTHIO O0PAIlEeHHYIO K3a/1H.

BricoTa nepegHUX OTAET0B MEKITO3BOHOYHBIX MPOCTPAHCTB YMEHBIIIEHA, 3aJHIX — YBEIUYCHA.




Puc.102. PeHTreHOrpaMMBbl IOSICHUYHBIX TIO3BOHKOB B OOKOBOM MpoeKIH. DYHKIIMOHAILHOE HCCIIEIOBaHUE:

a — npu crubanuy (MOSACHUYHBIA JOP03 BBIIPSMIICH, IEPEAHUE OTIENIbl MEXKI03BOHOYHBIX IIPOCTPAHCTB CYXKEHBI, 3aJJHHE OTAEIBl — PACIIUPeHsbl); 6 — mpu
pasrubaHny (IIOSICHUYHBIN JIOPJI03 YCHIICH, TIEPEIHUE OTAENBl MEXKI03BOHOYHBIX IPOCTPAHCTB PACIIMPEHBI, 3aJHHE — CY)KECHBI).

Ha pentrenorpammax B OOKOBOM MPOEKIIUH ¢ MAaKCUMAaJIbHBIM pa3rubanueM (puc. 1020) oTMedyaeTcsl yCHICHHE T0-
SICHUYHOTO JIOP103a, 33HNE TIOBEPXHOCTH TeJI 00pa3yloT pe3K0o BOTHYTYIO K3a/u JUHUI0. [IepeHre OTaenbl MexKI03B0-
HOYHBIX POCTPAHCTB 3HAYUTEIBLHO PACIIUPECHBI, 33 THHE CYKEHBI.

Puc. 103. Pentrenorpamma NosSCHUYHBIX IO3BOHKOB B KOCOH 3aJHell MPOEKIUHU. 5 — HOXKa Jyr'd [03BOHKA; 19a— BepXHMIl CycTaBHOI 0TpoC-
TOK; 190— HMKHUM CYCTaBHOI OTPOCTOK; /96 — PEHTIC€HOBCKasl CyCTaBHAs ILENb AYTrOOTPOCTYATOrO COSAUHEHHUS.

Puc. 104. [IpunensHas peHTreHOTpaMMa IPECAKPaTbHOTO MEXKIIO3BOHOUYHOTO OTBEPCTHS.
10 — nomnepeyHblii 0TPOCTOK; 19a — BEepXHUIi CyCTaBHOI OTPOCTOK; 190 — HMIKHUI CYCTaBHOU OTPOCTOK; /9¢ — PEHTTeHOBCKAs CyCTaBHAA IEJIb TyTOOT-
pOCTYATOTO COEANHEHHs; 28 — IpecaKkpalbHOE MEXKIT03BOHOYHOE OTBEPCTHE.

ITpu Bcex nmosokeHusx Gpopmy KiuHa, 0OpAIIEHHOTO IIMPOKUM OCHOBAaHHMEM KIIEPEIH, COXPAHSET JIUIIb IPecaKpab-
HOE MEXI03BOHOYHOE IPOCTPAHCTBO.

K3aau oT Ten mo3BOHKOB, OJIMKE K KPaHHAJIBHBIM MMOBEPXHOCTSIM, CIEAYIOT AYTH C OTPOCTKaMHU. 3a HOKKaMH
oyr (5), orpaHUYEHHBIMHU CBEpXY (26) U cCHU3Y (27) MO3BOHOYHBIMU BRIPE3KaMU, pacronaraircs sepxaue (19a) u
HWKHUE (19 6) cycTaBHBIE OTPOCTKH.

JyroorpoctyaThie COEIMHEHUS HA PEHTTEHOrpaMMe B OOKOBOM MPOEKIHH, KaK IpaBmiio, He nuddepenuupyrorcs,



TaK KaK UX CyCTaBHbIE TOBEPXHOCTH PACIIOJIaraloTCs B CArUTTAIILHOM WM KOCOH IMITOCKOCTSIX.

Mexay BepXHUMHU U HUKHUMU CYCTaBHBIMH OTPOCTKAMHM OIPEAEISIOTCS YIaCTKH MOBBIIICHHONH HHTEHCUBHOCTH,
00YCIIOBICHHBIC POEKLIIOHHBIM HACJIOCHHUEM MOTIEPEUHBIX OTPOCTKOB.

K3anu v HECKOJIBKO KHU3Y OT CYCTaBHBIX OTPOCTKOB OTYETIUBO TU(DPEPEHIIUPYIOTCS OCTUCTHIC OTPOCTKH (8) MO-
SICHUYHBIX TIO3BOHKOB, KOTOPHIE€ UMEIOT BU/J] BBICOKHX MPSAMOYTOJIbHBIX IJIACTUHOK C 3aKPYTJIEHHBIMHU KpasMu. OCTHCTHIH
OTPOCTOK V MOSICHUYHOT'O MMO3BOHKA MPOCKIIMOHHO NEPEKPHIBACTCS MOAB3AOIIHBIMH IPEOHSIMHU, pPa3Mephl €ro MEeHb-
1I€ BBILIEJIEKAIINX OCTHCTBIX OTPOCTKOB.

Ha pentrenorpamme B 60K0OBO# MPOEKIIUH XOPOIIO BUAHBI MEKIIO3BOHOUHBIE 0TBepcTuA (28) ot I 1o V moscumnu-
HBIX TIO3BOHKOB, KOTOPbIE CIIEpEeAH OrpaHHYEHbI TeJIaMH MTO3BOHKOB, CBEPXY U CHU3Y — CMEKHBIMH [TO3BOHOYHBIMHU BBI-
pe3kaMM, a c3aau — CYCTaBHBIMH OTpocTKamu. [IpecakpanbHoe MEXIO3BOHOYHOE OTBEpCTHE, 00pazoBaHHOE V
MOSICHUYHBIM U | KpecTIOBBIM MO3BOHKAaMU, Ha PEHTTE€HOrpaMMe B OOKOBOMW MPOEKIIMN NPOCKIIHOHHO YMEHBIIICHO
Y aHAJIN3y HE MOJIEKUT.

[Ipu3HakamMy HOPMaJIBHBIX COOTHOIICHHUH MOSICHUYHBIX TO3BOHKOB HAa PEHTT€HOTpaMMe B OOKOBON MPOEKIINH SIB-
JSIOTCA COOTBETCTBUE 3aMBIKAIOLINX IJIACTUHOK CMEXXHBIX TEJ U IUIaBHOCTH JINHUH, IPOBEACHHBIX MO 3aHUM U TIe-
pPEIHUM MOBEPXHOCTSIM TEJ MTO3BOHKOB.

Kocast 3aguss npoexkuus. Ha npunensHoil peHTreHorpaMMe MOSCHUYHBIX TO3BOHKOB B KOCOU 3aJlHEH MPOEKIHUH
(puc. 103) oTUETAMBO BEHISBISIOTCS MPUJISKAIIIE K KACCETe HOXKH YT (5) ¥ OTXOAAINEe OT HUX BepxHue (1/9a) n HIK-
Hue (196) cycraBHBIE OTPOCTKH.

Ha doHe Tes mo3BOHKOB U MEXKIIO3BOHOYHBIX TIPOCTPAHCTB B BHJIE TUHEHHBIX TPOCBETICHUH, OKAWMIICHHBIX YeT-
KHUMH, UHTEHCUBHBIMA KOHTYPaMH, BUJHbI PEHTTCHOBCKHE CYCTaBHBIE LIIEJI COOTBETCTBYIOLIUX TYyTrOOTPOCTYATHIX CO-
equHeHui (196). Hoxku Iyr U cycTaBHbIE OTPOCTKH MPOTHUBOIOIOKHON CTOPOHBI JAIOT HEOTYETIMBOE H300paKeHHE
Y TIO3TOMY HE aHAIH3UPYIOTCH.

Kocast nepeansisi npoexuust Ajs NpecakpajabHOI0 Me:KI03BOHOYHOI0 oTBepcTHsl. Ha cpaBHUTEIBHBIX NpHU-
LEJIbHBIX PEHTICHOrPaMMax MpecaKpalbHbIX MEXI03BOHOYHBIX oTBepcTuil (puc. 104) oTyeTnnBO BUAHBI 3a1HE00-
KOBBI€ TIOBEPXHOCTH TN V MOSICHUYHOTO U | KpecTIoBOro mo3BOHKOB, KOTOPBIE HAPSLy C HOXKKaMH JIyT U CyCTaBHBIMU
OTPOCTKaMHM 3THX ITI03BOHKOB OTPaHUYMBAIOT IPECcaKpaJbHbIe MEKIIO3BOHOUHBIE OTBEpCTH (28). PopMa u pazmepsl
€ro CIpasa H clieBa B HOPME OJUHAKOBHI.

KPECTEL

Anatromus

Kpecren, os sacrum, y B3pocioro uejaoBeka npeacTaBisieT co00i ennHoe o0pa3oBaHUE U3 CIMBIINXCSA KPECTLO-
BBIX MO3BOHKOB (S| — Ss5) 1 uMeeT GopMy IUPOKOro KJIKMHA, OCHOBaHHE KOTOPOTo, basis 0ss. sacri, 00palieHo KBepXxy,
a BEpXYIKa, apex 0Ss. sacri — KHU3Y U Krepeau. B xpecTie pa3nuyaroT CpeJHIOI 4acTh, 00pa30BaHHYIO TelaMu
KPECTLOBBIX IIO3BOHKOB, U IB€ OOKOBBIC YaCTH, COCTOSIINE U3 PYAUMEHTOB pedep U MomnepedHsix oTpocTkoB. Cpen-
HsIS 1 OOKOBBIC YACTH KPECTIa pa3/ieICHbl TaPHBIMHU KPECTIIOBEIMU OTBEPCTHSIMH, OTKPBIBAIONIUMHUCS Ha MOBEPXHO-
cTAX KpecTia. TazoBas MOBEpXHOCTh KpecTua, facies pelvina — Boruyrtasi, OTHOCHTEIBHO POBHAs, HA HEHM OTKpHIBa-
I0TCS Ta30BBIE KPECTLOBBIE OTBepcTHs, foramina sacralia pelvina. CriuHHasi TOBEpXHOCTH KpecTua, facies dorsalis, Ha
KOTOPO OTKPBIBAIOTCSI CIIMHHBIE KPECTIIOBbIe 0TBepcThd, foramina sacralia dorsalia, Belmykiasi, HepoBHas n3-3a
HAM4Us TpeOHel. PasnuuaroT cpeiMHHBIN KPEeCTIOBBIN IpedeHb, crista sacralis mediana (pyIUMEHTHI OCTUCTBIX OT-
POCTKOB), MPOMEKYTOUYHBIE KPECTIOBbIE IpeOHH, cristae sacrales intermediae, pacmonoXeHHbIE KHYTPH OT KPECTLO-
BBIX OTBEPCTHUH (PyIMMEHTHI CyCTaBHBIX OTPOCTKOB), M OOKOBBIE KpECTLOBBIE IpeOHH, cristae sacrales laterales, Haxo-
JSIIKecs: KHAPYXKHU OT KPECTIOBBIX  OTBEPCTHH (PYAMMEHTHI BEPXYIICK IONEPEYHBIX OTPOCTKOB).

OcHoBaHue KpecTia CHA0KEHO IByMs BEpXHUMHU CYCTaBHBIMH OTPOCTKaMu. Ta30BbIi Kpail 0OCHOBaHHS, 0COOCHHO B
CpelHeM OTJese, BRICTyHaeT KIepear B BUae Mbica, promontorium. Ha G0KOBBIX 4acTAX KpecTia HaXOAUTCS YIIKO-
BHJIHAs TIOBEPXHOCTH, facies auricularis, 11t COUJICHEHHUS C MOAB3OIIHON KOCThIO U KPECTIIOBas OYTPUCTOCTD,
tuberositas sacralis. OT OCHOBaHMS K BEPXYIIKE HACT KPECTIOBBIM KaHal, canalis sacralis, 3akaHYMBarOIIUICS y3-
KHM KPECTLIOBBIM OTBepcTHEM, hiatus sacralis, KHapyKH OT KOTOPOTO pacioiararoTcsi KpecTLOBbIE pora, cornua
sacralia. KpecToBblif kKaHai, SBISIOLIMICS MPOAOKEHUEM IO3BOHOYHOTO KaHala, KaK yXKe 0TMe4anoch, OTKPHIBa-
€TCs1 Ha Ta30BOM U CIIMHHOM ITOBEPXHOCTSIX KPECTLIOBBIMUA OTBEPCTUSAMH. JluaMeTp Ta30BbIX KPECTLOBBIX OTBEPCTHI
npeoOiagaeT HaJ JUAMETPOM CIIMHHBIX.

Kpecren counensieTcsi ¢ HOAB3A0MIHBIMU KOCTSIMHU HapHBIM KPECTIIOBO-TIOAB3I0IIHBIM CyCTaBoOM, articulatio
sacroiliaca. CycTaBHas Karcyia ero mpoyvHas, Tyro HaTsHyTa, MPUKPETUIIETCS M0 KParo CyCTaBHBIX MOBEPXHOCTEH U
MOJIKpEIUICHA TPOYHBIMU CBsizkamu. CIiepeiu pacnoaralTcsi BEHTPAIbHbIE KPECTIIOBO-TI0/IB3A0IIHbIE CBSI3KH, ligg.
sacroiliaca ventralia, coenuHsIOMNE Ta30BYIO MOBEPXHOCTH KPECTLA U MOAB3AOLIHYIO KOCTh, & €381l — MEXKOCTHBIE
KPECTIOBO-TIOAB3IOIIHbIC CBA3KH, ligg. sacroiliaca interossea, HATIHYThIE MEXAY KPECTIIOBOH U MOAB3/IOIIHOM
OYIpHCTOCTSIMH, M CIIMHHBIE KPECTIIOBO-TIOIB3/IONIHEIE CBsI3KH, ligg. sacroiliaca dorsalia, nayniue ot BepxHeil u
HIDKHEH 3alHMX MOJAB3AOLIHBIX OCTed K OOKOBOMY IrpeOHIO M CHMHHON MOBEPXHOCTH KPECTLA.

KpecTioBo-1oAB310IIHbIE CYCTaBbl OTHOCITCS K MaJIOIIOIBHKHBIM, 00BEM JIBHKCHUN B HUX cocTaBisieT 4—10°,

VYknagkun



HpﬂMaﬂ 3aIHASA IIPOCKI U, yK.Ha,Z[Ka ITIPpU BBINIOJIHCHHUU PCHTTCHOI'paAMM KpPECTa U KPECTHOBO-IIOAB3JOIIHOI'O CyC-
TaBa B HpHMOﬁ 3a,Z[HeI‘/'I MMPOCKIUU IPOU3BOAUTCA B IIOJIOXKCHUU 00JILHOTO JIEJKa Ha CIIMHC, HUJKHUEC KOHCYHOCTHU COI'-

HYTBI B KOJICHHBIX U Ta300€IpPEHHBIX CyCTaBax.

Kaccera pacnosaraercst BIosb cToja, 00JacTh KpecTia YKIaAbIBAETCS B LEHTP KACCEThI; CaruTTajlbHas TI0C-
KOCTh TYJIOBHILA NEPIIEHANKYIISIPHA K IUIOCKOCTH CTOJa. LIeHTpanbHbIi My4oK JTydell HAmpaBiIAOT NePIEeHINKYIISIPHO
K IUIOCKOCTH CTOJIa Ha CEpeArHY JIMHUH, COSANHSIIONMIEH BepXHIE IepeAHUE MTOIB3IOIIHBIE OCTH.

[Ipoekuuio kpecTiia Ha KOXKY ONMPEACIIOT 1Mo (huUrype pomoOa, HaXoasdIeics Ha 3aJHEH MOBEPXHOCTH Taza. PomoO
MOJTHOCTHIO COOTBETCTBYET PACIION0KEHUIO KPECTIIA: Ha YPOBHE BEPXHETro yriia poM0a HaX0AUTCs V MOSICHUYHBIH
MMO3BOHOK, HA YPOBHE HIDKHETO yriia poM0a — V KpecTIOBHIY MO3BOHOK, HA YPOBHE OOKOBEIX YIJIOB poM0a — Kpe-
CTIIOBO-TIO/IB3/IOIIIHBIC CYyCTaBHI.

BboxoBasi npoekius. YKiIagKka Ipyu BEITTOTHEHUN PEHTTCHOTPAMMBI KPECTIa B 00OKOBOH MPOCKITUU MTPOU3BOIUTCS
B MOJIOKEHUHU OOJIBHOTO JieXka Ha OOKY, HIPKHUE KOHEYHOCTH COTHYTHI B KOJIGHHBIX U Ta300eIpeHHBIX cycTaBax. Kaccera
pacmojaraercsi BIOJb CTOJIA, 00IacTh KPECTIa YKIAAbIBAETCS B IIEHTP KaCCETHI.

CarurranpHas NJIOCKOCTh TYJOBHUINA NapallJieibHA MIIOCKOCTH CTOJA, a PPOHTANbHAS — MEPIEHANKYIIpHA K
Heil. [[eHTpanbHbBIN My4oK JIy4del HAPaBISIFOT MEPIICHIUKYIISPHO K IUIOCKOCTH CTOJIA HA HApYXHBIK yrox pomoa.

Kocas 3agnsas npoexknus 151 KPecTHOBO-MOAB3I0IIHOr0 cycTaBa. [Ipu pertrenorpadguu kpecria B mpsaMoi
3aJHel MPOeKIIMU PEHTI€HOBCKHIE CyCTaBHBIE IIEIH KPECTIIOBO-TIOAB3AOIIHBIX CYCTaBOB PAaCHOIaraloTcs KOCO MO OTHO-
IIEHUIO K CAarUTTAILHOM INIOCKOCTH TYJIOBUIIIA X HAIIPABJICHUIO ICHTPAJIBHOI'O ITyYKa queﬁ. B cBs31 ¢ 3TUM JJIA
JOTIOTHATEIEHOT'0 H3YYEeHHS KPECTIIOBO-TOAB3IOITHBIX CYCTABOB IMMPOU3BOATCS TAK)Ke IMPUIICITbHBIS
PEHTTEeHOTpaMMBI B KOCOH 3a/IHEH TPOESKIIHNH, JJISI TIONYYSHHUSI KOTOPBIX OOJNBHOW YKIIaIBIBACTCS HA CIIMHY, 3aTEM
HCCIENYEMYIO CTOPOHY MPUIIOTHUMAIOT HaJl TIIOCKOCTRIO cTojia Ha 15-20°.

Han neHTpoM KacceThl, pacloa0KeHHOW B TUIOCKOCTH CTOJIA, HAXOAUTCS HAPYKHBIH yroi poMOa MpUMOTHATON
CTOpPOHEI. LleHTpanbHBIN My4YoK Tydei HaNpaBIAIOT MEePIEeHINKYISIPHO K INIOCKOCTH CTOJAa Ha YPOBHE BEPXHEH Ie-
penHeil moAB3I0UIHON OCTH, OTCTYTIA 3—4 cM OT CPEAMHHON TUIOCKOCTH B UCCIIEAYEMYIO CTOPOHY.

Ha mony4uenHo# peHTreHorpaMMe BHIHA PEHTICHOBCKAs CyCTaBHAs IIEJIb KPECTIIOBO-TIOAB3I0IIHOTO CYCTaBa MpH-
MOHATON CTOPOHEI. J{J1s1 cpaBHEHUS MPOU3BOINUTCS PEHTTCHOTPAMMa IIPOTHBOTIOIOKHOTO KPECTIIOBO-TIO/IB3/[OIITHOTO
cycTaBa.

PenTreHoaHaTOMM4eCKHH aHAIH3

IIpsimas 3aaHss npoexknus. Ha peHTreHOrpamMme kpecrtia B NpsAMoH 3afHEN IPOESKIIUN KPUTEPHUEM NMPAaBUIBHOCTH
YKJIaJIKU SIBIIAETCS OTUETIMBOE CUMMETPUYHOE H300paKeHNE BCEX KPECTIOBBIX OTBEPCTUH, UTO CBUIETEIHCTBYET O
BBINIPSMIICHIH (DPU3HOJIOTHIECKOT0 JOPI03a MOSICHUYHOTO OT/Ielia TT03BOHOYHOTO CTON0A.

Ha pentrenorpamme kpectia B npsiMoii 3agHeil npoekuuu (puc. 105) kpecten umeet GpopMy KINHOBUAHOTO 00-
pa3oBaHus, OCHOBaHHE KOTOPOTr'0 0OpaIIeHO KpaHUANBHO, 8 BEPXYIIKa — KaylalbHO.

Mesx 1ty CIMBIIMMECS TeJTaMH KPECTIIOBBIX MO3BOHKOB, 00Pa3yIOIIUX CPEIHIO0 YacTh KPECTIa, MPOCIeKUBAIOTCS TI0-
MEPEYHO PACIIOIOKECHHbIE HHTCHCUBHBIE JTMHUH, 00YCIOBICHHbIE CHHOCTO3aMU. CBEPXY CpeAHss YacTh OrpaHUYCHA
KpaHUAJIbHOW MMOBEPXHOCTHIO TeNa | KpeCcTIOBOro MO3BOHKA, IO KPasM KOTOPOT'O BO3BBILIAIOTCS TPEYTOIBHON (hOPMBI
BEpPXHHUE CyCTaBHBIE OTPOCTKH, COSANHAIONINECS C HIKHUMHU CYCTAaBHBIMU OTPOCTKAMHU V MOSCHUYHOTO TTO3BOHKA.

[lo cpeanHHOM TUMHNH OTIpenesieTCd MHTCHCUBHAS HEpaBHOMEpHas! IIHYPOBHUAHAS TEHb, 00YCIOBIEHHAs CPEIUH-
HBIM KpecTLOBbIM rpednem (29). [IpomexyTounslie 1 O0OKOBBIE KpECTLOBbIE IPeOHH, 00pa30BaHHbIE COOTBETCTBEHHO PYy-
JUMEHTaMHU CYCTaBHBIX U TIOMIEPEYHBIX OTPOCTKOB, OTYETIIMBOTO H300paKEHHUS HE TAfOT.

KaynanpHo KpecTel] 3aKaHYMBAETCSl KOCTHBIMHU BBICTYIIAMH — KPECTIIOBBIMH pOraMu, MEXIy KOTOPbIMHU MPOEIIH-
pyeTcs KpecTHoBoe OTBepcTHE. Hepenko 1yru HUKHUX KPECTLOBBIX TO3BOHKOB OCTAIOTCA HE3aMKHYTBIMH. JTO Be-
JIET K TOMY, 4TO B CpEJTHEH YacTH KPECTIa, HaJl BEPXYIIIKOW, BMECTO MHTEHCHBHOW TEHU CPEAMHHOTO IPeOHSI MPOCIIEKUBa-
€TCsI TPEYTOJIbHOW MIIH OBabHOW OpMBI IpocBeTIIcHHE (30).

[TapHbIe Ta30BBIC U CIMHHBIEC KPECTLOBBIE OTBEPCTHUS, UMEIOIINE BHJI OKPYTJIBIX MPOCBETICHUN ¢ AYr000pa3sHbIMU
KOHTYpaMH, OTACJSIOT CPEIHIO YaCTh KpecTHa oT OOKOBBIX. XOPOILIO BUIHBI BCE YETHIPE Maphl TA30BbIX U CIIUH-
HBIX KPECTIOBBIX OTBEPCTUH. [[Be BepXHUE Maphl Ta30BBIX OTBEepCTH (3]) 00BIYHO HMEIOT OoJIee YETKHI Tyrooopas-
HBIF BEpXHUHN ¥ HEYSTKUH HUKHIM KOHTYpPBI. COOTBETCTBYIOIINE UM CIIMHHBIC OTBEPCTUSA (32) B BUIIE OKPYTJIBIX IPOCBET-
JICHUH TPOEIUPYIOTCS BBIIIE Ta30BbIX. [|Be HMKHHE Maphl Ta30BbIX (33) U COMHHBIX OTBEPCTUH (33) MPOEKLUNOHHO
COBIQ/IAIOT, MPUYEM JIHAMETP YETBEPTOU Maphl OTBEPCTUN HEPEAKO MpeodiasaeT HajJ THaMEeTPOM TPEThel maphl.
[Ipu HEKOTOPBIX BapHaHTaxX pa3BUTHA KPeCTIa M KOMYMKa HaOMI0Jal0TCA HE YeThIpe, a MATh Hap KPECTIOBBIX OTBEP-
CTHUH.



Puc. 105. PentrenorpamMma KpecTtiia B IpsSMO# 3aIHEH MPOSKIINH.

29 — cpenuHHBII KpecTLOBbIN rpedeHb; 30 — He3zapalieHne AyT HIKHUX KPECTLOBBIX IO3BOHKOB; 3/ — BEpXHHUE TAa30BbIE KPECTIIOBBIE OTBEPCTHUS; 32 — BEPXHUE
CIIMHHBIE KPECTIOBBIE OTBEPCTHS; 33 — HI)KHUE Ta30BbIC U CIIMHHBIE KPECTI[OBBIE OTBEPCTHS; 34 — KPECTIIOBO-TIO/B3/0IIHbIE CYCTaBhl; 35 — CyMMHPOBaHHOE
n300paxkeHne KPeCTIOBOH 1 MOAB3/IO0IIHON OyrpucTocTeit; 36 — MPOEKIHs MEKKOCTHBIX KPECTIIOBO-MO/B3/IOIIHBIX CBSA30K.

[Ipu HaIMUUM YMEPEHHO BBIPA’KEHHOTO IOSICHUUHOTO JIOP/103a KpecTel IPOEKLIMOHHO HECKOIbKO YKOPOUEH, Ta30-
BBIE€ OTBEPCTHUS MPEICTABICHBI 0BAaJIbHBIMHI IPOCBETIICHUSIMH, BEpXHUE KOHTYPBI KOTOPBIX MPOCIEKHUBAKOTCSA B BUIE 1yTO-
00pa3HBIX MHTEHCUBHBIX TUHUH. CIIMHHBIE KPECTLOBBIE OTBEPCTHUS JAIOT OKPYTJIbIE MPOCBETIICHUS U IPOCUUPYIOTCS
BBIIIIE€ TA30BbIX 3@ UCKIOYEHUEM M1OCIEIHEN apbl, KOTOPas IPOEKIIMOHHO COBNAAET C HUMH.

IIpu ycunennom nopaose (puc. 106) oTMedaeTcss 3HAUUTEIHHOE MPOSKIIMOHHOE YKOPOUCHHE KPECTIa. DTO MMPUBO-
JIUT K CONMMKEHUIO BEPXHUX KOHTYPOB Ta30BBIX KPECTLOBBIX OTBEPCTHUH (3/), UMEIONIUX BUA JyroOoOpa3HbIX BEITYK-
JBIX KBepXy JIMHUH. [locnenHue NpoaoKaoTCs Ha CPENHIO YacTh KPECTLa, OTpaXkasi Ta30BYIO IOBEPXHOCTH Tell
COOTBETCTBYIOIIMX KPECTIOBBIX MO3BOHKOB (24). 113 CIMHHBIX KPECTIIOBBIX OTBEPCTUI B BUAE OKPYIJIBIX IPOCBET-
neHu# 1udPepeHunpyrTCs TOIbKO UX BepXHHE (32) U HIDKHHE (33) mapsbl.

BepxHe-00KoBbIe OTAENBI KPecTLa MPOSKIIMOHHO NEePEKPHIBAIOTCS 3aJHUMHU OTIEIaMU KPBUIbEB MMOAB3AOIIHBIX
KOCTEH.

YIIKOBUAHBIE TOBEPXHOCTH KPECTLA U MOAB3A0IIHON KOCTH 00pa3yoT KPeCTIOBO-IOIB3AOLIHbIE CYyCTaBbl, KOTO-
pBIe Ha peHTreHOTpaMMax B NpsAMOH 3aaHei npoekiuu (puc. 105 u puc. 106) nmerot Bug poMOOBUAHBIX TN OBAJIbHBIX
00pa3oBaHMi, OTPAaHNYEHHBIX YETKUMH KOHTypamu. CiielyeT OTMETHTb, UTO JIydlllee H300pakeHHe Aal0T CIIMHHbIC
Kpast yIIKOBH/IHBIX OBEPXHOCTEH B CBSI3H € UX OJIM30CTHIO K KaCcCEeTe; Ha PEHTI€HOTPaMMax OHU MPOELUPYIOTCS Me-
JHalbHEE Ta30BbIX KpaeB.

KBepxy ¥ KHYTpHU OT KpeCTLOBO-II0OAB30IIHOI0O CyCcTaBa ONPENEAI0OTC KPECTIOBas U I10](B3A0LIHAS
OyrpUCTOCTH, KOTOPBIE, CYMMHPYSICh, 00pa3yioT OBaJIbHOM (hOPMBI y4aCTOK IMOBBIICHHON HHTEHCUBHOCTH (35).
YeTkuil HapyKHBIH KOHTYP 3TOr'0 OBaja 00paMJiieH pacIIMpsIOIIecs KBEpXY HOJI0CON MPOCBETICHUS, 00YCIOBICHHOM
MEPeHUM OTAETIOM MEKKOCTHBIX KPECTLOBO-TIOAB3AOLIHBIX CBA30K (36), COBNAAAIOIIKX C XOA0M IydYKa Jy4yeH.

BoxoBast npoexuusi. Ha peHTrenorpamme kpecria B 00KOBOM NPOEKIMH O MPABUIBHOCTH YKJIAIKU CBUAETENb-
CTBYET N300pa’keHNe KPECTIIOBOTO KaHaIa.

Ha pentrenorpamme kpectia B 60koBoii npoekun (puc. 107) KkpecTeln NpeACTaBlIeH B BHAE W30THYTOTO KJIHMHA,
OCHOBAaHME KOTOPOI'O HAaIPaBJIEHO KPaHUAJIBHO, a BEPXYLIKU KayJalbHO.



Puc. 106. PerTrenorpaMMa kpecTia B NpsAMoil 3aJHEHl TPOEKIIUH.

BrIpaxkeHHOE TPOEKIMOHHOE YKOPOYEHHE KPECTIA, OOYCIOBIEHHOE YCHIICHHBIM JIOp-
JI030M. 24 — Ta30BbIC IOBEPXHOCTH TeJl KPECTIOBBIX II03BOHKOB; 3/— BEpXHUE KOHTYPHI
Ta30BbIX KPECTIOBBIX OTBEPCTHH; 32 — BEpXHEE CIMHHOE KPECTI0BOE oTBepcTue; 33
— HIDKHEE CIIMHHOE KPECTIIOBOE OTBEPCTHUE.

KpanuanbHasi ToBepXHOCTh KpecTuUa (/) B CHITY ONMCAHHBIX
BBIIIE 3aKOHOMEPHOCTEN JBYXKOHTYpHA. Ta30BbIi Kpail OCHOBa-
HUS BBICTYyTIaeT B BUje Mbica (4/). Bepxuuii oten kpecrua mnpo-
CKLMOHHO MEPEKPHIT 3aJHUMHU OTAETaMH KPbIIbEB MOAB3A0MI-
HBIX KocTel. Ta3oBas moBepXHOCTH KpecTia (24) BOrHyTas,
TJajKasi, a CIMHHAA (25 @) — BBINTyKJIasi 1 HEPOBHAS M3-3a Ha-
nuyus rpedHeil. Mexay oTAeNbHBIMH CIUBIINMUCS TeIaMU
MO3BOHKOB MHOTJA NIPOCIIEKUBAIOTCS UHTCHCHUBHBIC JINHUU,
00YCIIOBJICHHBIC CHHOCTO3aMH.

K3anu oT Ten KpecTOBBIX TO3BOHKOB, OT OCHOBAHUS K
BEpXYLIKE, UACT KPECTLOBBIM KaHal (22), UMEIOIINHA BUJ JICH-
TOBHUJHOTO, CJIErKa U30IHYTOTO IIPOCBETIEHUS C HHTEHCHUBHBI-
MU KOHTYPaMH.

Kak yxe yka3piBanoch, KOJIUYECTBO MO3BOHKOB B IIOOOM
OTJIeNe MO3BOHOYHOIO CTOJI0a MOXKET OBITh YBETUYCHO WIIH
YMEHBIIIEHO 110 CPAaBHEHHIO CO CPEIHUM BapuaHToM. Bapua-
0eJIbHOCTh KOJIMYeCTBa M03BOHKOB HanOoJiee YacTo HabIoaa-
eTcs B OSICHUYHO-KPECTLIOBOM OTAeJE U Oojiee OTYSTIUBO BbI-
SBIISICTCS] HA PEHTT@HOTpaMMaXx B MPAMOH 3aJlHEH MPOCKIUH.

Ynonob6nenue I KpecTIOBOTO MO3BOHKA MOSCHUYHBIM HOCUT Ha3BaHUE JHOM-
0anu3aluy U COMPOBOXKIAETCS YBETHUECHUEM KOJIHMUECTBA MOSCHUYHBIX IO3BOHKOB
JI0 IIECTH U YMEHbIICHHEM KOJUYEeCTBa KPECTIOBBIX 10 YeThIpeX. YnoaodueHue V |
MOSICHUYHOTO ITO3BOHKA KPECTIIOBBIM Ha3bIBACTCs CaKpaIn3allueil 1 XapaKTepu3yeTcs
YMEHBIIEHUEM KOJIMYECTBA MOACHUYHBIX MIO3BOHKOB J0 YETHIPEX U YBEIHUECHUEM
KOJIMYECTBA KPECTIIOBBIX MTO3BOHKOB /10 IIECTH. DTOT BapUAHT BCTpEYAETCS
3HaUYMUTENbHO yale. Cakpanu3aius MOXeT ObITh OJHOCTOPOHHEH U ABYCTOPOHHEH,
NoJaHOM M HenodHOM. [lonHas cakpanuzauus oTAUYaeTcd KOCTHBIM HETOJBUKHBIM
COEIMHEHNEM PACIIMPEHHOTO U YBEINYEHHOTO TIONIEPEYHOT0 OTPOCTKA
MEPEXOTHOr0 MO3BOHKA ¢ OOKOBOH YaCThIO KPECTLA U MPEACTaBISIET CO00i
O6eccumnToMHoe siBneHune. Henomnas cakpanuzanus (puc.108) o6o3navaer
MOJIBIXHOE, BOJIOKHHCTOE MIIH XPSALIEBOE COCUHECHNE YKa3aHHBIX 00pa3oBaHUN U
MOJKET OTATOIIATHCS OOJIE3HEHHBIM COCTOSHUEM.

Ckiepo3 1 KpaeBble pa3pacTaHus 0OpalIeHHBIX APYT K APYTy KOCTHBIX
MOBEPXHOCTEH HOBOOOPA30BAaHHOTO CyCTaBa CBUAETENHCTBYIOT O €0 JIereHe-
PaTHBHOM MOPAKEHUHU.

W3 u3m0KeHHOTO BUIHO, YTO B KXKJOM CiIydae 0OHapyXEHHUs IIePEeXOTHOr0
MMO3BOHKA PEHTI€HOJIOT JI0JKEH JaTh €r0 KIMHUYECKYIO OLIEHKY.

Kocasg 3agHsia npoexknus ISl KPeCTHOBO-NMOAB3A0IHOrO0 cycrasa. Ha
MPULEIBHON PEHTIeHOTpaMMe KPECTIIOBO-NTOB3A0IIHOIO CyCTaBa B KOCOU 3aiHEl
npoekiuu (puc. 109) B cBSI3M ¢ yCTpaHEHHEM MPOSKIIMOHHOTO HACIOCHUS
YIIKOBUAHBIX TOBEPXHOCTEHN KpECTIa U MOJAB3/I0IIHON KOCTH UCCIEAYyEMON
CTOPOHBI PEHTTEHOBCKAsI CyCTaBHas IIeb OTYETIMBO ONpPEAEsieTcs B BUIE JTUHEH-
HOM MOJIOCHI IPOCBETIICHHS, OKaiMIICHHONW YeTKUMH KOHTypamu (34). Ksepxy Puc. 107. PeHTF?HOFPaMMa KpecTa B
PEHTTEHOBCKas CyCTaBHas LIelb EPEXOAUT B OOJIEE IUPOKOE KIMHOBUIHOE IIPO- GoxoBO# MpOEKIHH.
CBETJICHHE, OTPAaHMYCHHOE YeTKHMH, HO HEPOBHBIMH KOHTYPaMHU KPECTLOBOH U MO~ é oro Egiggif;’,”;znfef ;:::;;L;pggz
B3IOIIHO# GYrprUCTOCTE. AHATOMMYECKHM CyGCTPATOM 3TOTO MPOCBETICHHS ABNS- 24 — Tasoas MOBEPXHOCTh KpecTia; 25 —

FOTCSI MEXKOCTHBIE KPECTIIOBO-ITOB3A0IIHbIE CBA3KH (36). 3aﬂ“"2"5“°Bep"H°°“ eI KPECTUOBBIX MO3BOH-
KOB; a — CIIMHHAasAg MNOBEPXHOCTH KPECTLA,

41 —mbIC.




Puc. 108. Penrtrenorpamma V nosic-
HUYHOI'O II03BOHKA U KPECTLA B Ipsi-
MOH 3aJHEU IPOEKIINH.
JIBycTOpOHHSI HemoJiHasi cakpanuzamus V
HOSICHUYHOTO TMO3BOHKA. JlereHepaTHBHOE I10-
pakeHHe HOBOOOPA30BAHHOIO CyCTaBa MEXKIY
HOIEPeYHbIM QTPOCTKOM IEPEXOIHOr0 M03BO-

HKa U OQKOBOM 4acThl0 KpecTha (0003Ha4YeHO
CTPEJIKON).

Puc. 109. IIpunensHas peHTreHorpam-
Ma KPECTLOBO-TIOAB3I0IIHOIO CyCTaBa
B KOCOM 3aJHEH IPOEKIHU.

34 — peHTIreHOBCKas CyCTaBHas IIENb KpecT-
LOBO-IIOAB3AOLIHOI'0 CyCTaBa, 36 — TIpOCKUUA

MEKKOCTHBIX KPECTLOBO-IIOAB3AOLIHBIX
CBA30K.




KOIIYUK

AHaTomus

Komuuk, 0s coccygis, COCTOUT M3 YEThIPEX-IATH PYJIUMEHTAPHBIX MO3BOHKOB. B | KOMYMKOBOM MO3BOHKE HMEIOTCS
TeIo, pora, cornua coccygea, sIBISIOINECS PYANMEHTaMH BEPXHUX CYCTaBHBIX OTPOCTKOB, a TAKXKe C1a00 BhIPaXKEH-
HbIE TOTIepPeUHbIe OTPOCTKH. Bo Il KOMYMKOBOM MMO3BOHKE MOYKHO PAa3IUYUTh TEJIO U HEOOIBIINE PYJUMEHTAPHbIC
nomnepeyHbie 0TPoCcTKU. OcTanbHbIE KOMMYMKOBBIC MIO3BOHKH MPE/ICTABIISIIOT COOOM JIUIIL PYJIUMEHTBI TEJ T0O3BOHKOB.
WHorga KOmMIUKOBBIE TO3BOHKH SIBIISIOTCS CAMOCTOSTEIEHBIMEI 00pa30BaHUSIMHU, MEXTy KOTOPBIMH PaCIONararoTcs
xpsiiieBble qucku. Hepeako KOMYMKOBBIE TO3BOHKH MOJHOCTHIO WM YACTUYHO CIMBAIOTCS IPYT C APYTOM.

Mexnay Tenom I KOMUMKOBOTO MO3BOHKA M BEPXYILIKON KpeCTIa paciojlaraeTcs KpecTIOBO-KOIMUUKOBOE COeAUHE-
HUe, juncture sacrococcygea, HOJKPEINICHHOE KPECTIIOBO-KOMUUKOBBIMH CBsI3kaMu. KpecTIOBbIe U KOIMMUUKOBBIE pora
TAKXKE€ COCIUHEHBI CBSI3KaMU.

Yxknaaku

IIpsimasi 3aiHsAA NPOEKI M. YKIIAJIKa IIPH BBIIIOJIHEHUU PEHTIEHOIPAMMBI KOITYMKA B PSIMOM 3aJHEU IPOECKIIUU
MPOU3BOAUTCSA B MOJOXEHUH OOJBHOI'O HA CIIMHE, HIPKHUE KOHEYHOCTH COTHYTHI B KOJICHHBIX U Ta300€APEHHBIX CyC-
TaBax. Kaccera pacnonaraercs B IIOCKOCTH CTOJIA; MEKBATOJUYHAS CKIIAaJIKa, COOTBETCTBYIOIIAS PACTIONO0KEHUIO
KOITUHKa, YKJIAJABIBACTCS B LIEHTP KACCETHI IO CPEAUHHON JIMHUHU; CarUTTajIbHas MIOCKOCTH TYJIOBHUIIA MIEPIICHIUKY-
JIIpHa, a PpOHTANIbHAS — MapajliebHa IFIOCKOCTH CToNA. L[eHTpaabHbIN MyYOK JIy4ei HApaBIsiOT Ha 2—3 ¢M BBIIIIE
7100KOBOT0 cpalieHus (MPOeKIHsl KOMUKKa) MEPIeHANKYISIPHO K INIOCKOCTH CTOJIA.

WHorna npu oNMMcaHHON yKITaJKe KOITYHK MPOSKIIMOHHO MEPEeKphIBaeTCs T0OKOBBIMU KOCTSMU. B Takux cirydasx
cienyeT npuberaTh K YKJIaaKe JUIsl IPUIeTbHON peHTreHorpaduu KOMYMKa, IIPU KOTOPOU HIDKHUE KOHEYHOCTH BBITSI-
HYTBHI BAOJb CTOJA, a EHTPAJIbHBIA MyYOK JTydel HampaBiIseTCsa KayladbHO oA yriaoMm 10—15° Ha 3—4 cm kBepxy
OT JI0OKOBOT'O CpaIIeHHUS.

BoxoBasi npoexknus. YKiaaKa Ipy BEIOIHEHUN PEHTI€HOTPAMMBI KOITYHMKa B OOKOBOM MPOEKIIUH MPOU3BOIUTCS
MIPY TIOJI0KEHUHU 00JIBHOTO Ha OOKY, HU’KHUE KOHEYHOCTH COTHYTHI B KOJICHHBIX M Ta300eApeHHbIX cycTaBax. Kaccera
pacrnonaraeTcs B INIOCKOCTH CTOJa, HaJ IIEHTPOM €€ HaXOJUTCA MEKbATOANYIHAs CKIIalKa.

CarutranbHas INIOCKOCTH TYJIOBHIIA MapajliesibHa INIOCKOCTH cToja. LleHTpanbHBIA My4oK Jydeil HalmpaBisioT
MEePIEHANKYISIPHO K MIOCKOCTU CTOJA HA CEPEIUHY MEXbITOUYHON CKIaIKHU.

Puc. 110. PenTreHorpamMmsel KOM4HUKa B
npsiMoii 3anHeit (a) u 60koBoH (6) mpoek-
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10 — nonepe4yHbli OTPOCTOK | KOMMYUKOBOTO
MO3BOHKA; 37 — TeJo | KOMYMKOBOI'0 MO3BOHKA:
38 — por I konuukoBoro mno3BoHka; 39 —
KPECTLOBO-KOITYUKOBOE ~ COeuHenue; 40 —
II—-IV xom4uKOBbIE MO3BOHKH.

PeHTreHoaHaToMu4ecKHii aHajaus

Ipsiman 3agusas npoexuus. Ha perTreHorpaMme Komauka B IpsiMoi 3aHeit mpoekuuu (puc. 110a) KOMIMKOBBIE TO-
3BOHKH paclojararTcs MoJ BEpXYIIKOW KpecTla B CPEAUHHOMN IUNIOCKOCTH.

I KOTIHUKOBBIN TO3BOHOK T10 pazMepaM MpeodiaaaeT HaJl OCTaNbHBIMU. OTYETINBO POCIIECKUBAIOTCS ero Telo (37),
pora (38), IpOeKLNOHHO HACIAUBAIOIIUECS Ha BEPXYIIKY KPecTLa, U PyAUMEHTapHbIE IONEPEUYHbIE OTPOCTKH (10).
OcTanbHble KOMYUKOBBIE TO3BOHKH IMPEICTABICHBI HEOOIBITUMHU OJTHOPOJIHBIMU KOCTHBIMU 00pa30BaHUSIMU C YET-
KUMH KOHTYPaMH.

Mexny BepXyLIKOH KpecTHa 1 TeJIoM | KOmMIMKOBOTO O3BOHKA UMEETCSl YETKO OUepUeHHOE MIPOCBETIEHUE, 00Y-
CJIOBJIGHHOE KPECTIIOBO-KOITYMKOBBIM COSIUHEHHEM (39).

KormunkoBsie MO3BOHKH pa3/iefieHbl y3KUMHU MOJIOCKaMH MPOCBETIIEHUH, aHATOMHYECKUM CYOCTPaTOM KOTOPBIX SIB-
JSAIOTCA PyIUMEHTAapHbIE MEXKIIO3BOHOYHBIE IUCKH.

BokoBas npoexkuus. Ha peatreHorpamMme komurka B 00koBoii nmpoeknuu (puc. 1106) KOMIUKOBBIE MTO3BOHKH
pacrmojararoTcs IpyT MO APYroM, sIBIAACH NPoJoDKeHHeM KpecTia. B | komunkoBoM M03BOHKE, KaK U B OCTajlb-
HBIX, POCJIEKUBAETCS TOJIBKO TeN0. Mexay V KpecTIOBBIM U | KOMUUKOBBIM TTO3BOHKAMH BHUIHO YETKO OUEPUCHHOE
MIPOCBETIICHHE, 00YCIOBIEHHOE KPECTLOBO-KOITYMKOBBIM COCIUHEHNEM, a MEXK 1y KOITYMKOBBIMH ITO3BOHKAMH BHIHBI
MOJIOCKHU IIPOCBETIICHUH, IPEACTABIAIONINE COO0M MPOEKITUU PYAUMEHTAPHBIX MEKITO3BOHOYHBIX THCKOB.

[Ipu aHanm3e peHTreHorpaMM KOIMYKKa CleAyeT YUYUTHIBATh €r0 MHOTOOOpa3Hble NHANBHUAYaJIbHbIE OCOOEHHOCTHU:
OJHOCTOPOHHIOIO WM IBYCTOPOHHIOIO ACCUMUIISLUIO | KOMYMKOBOTO NMO3BOHKA C KPECTIIOM, YTO COIIPOBOKIAETCA



YBEIUYCHHEM KOJUYECTBa KPECTIIOBBIX OTBEPCTHIA; CIUSHUE OT/EIbHBIX KOMTYUKOBBIX TO3BOHKOB B OJIHO 00pa3oBa-
HHE; U3MEHEHUE MTPOIOIBLHOM OCU KOITYMKA 10 OTHOLICHHUIO K KPECTLY.

IIpr3HakaMu HOPMAJIBHBIX COOTHOLIEHUH B KPECTIIOBO-KOMTYMKOBOM COEUHEHNN U KOMTYMKOBBIX MO3BOHKAX Ha
peHTreHorpaMmax B IpsIMOil 3aHel 1 O0OKOBOW MPOESKUHMIX SIBISIOTCS COOTBETCTBHE 3aMBIKAIOIINX MIACTUHOK Tell
IIO3BOHKOB U IUIABHBIA MEPEXOJ JIMHUM, IPOBEACHHOM 10 3aJHUM IOBEPXHOCTSM Tell V KPECTLOBOTO U KOIMYUKOBBIX
IIO3BOHKOB.

BO3PACTHBIE OCOBEHHOCTH NIO3BOHOYHOTI'O CTOJIBA

B pa3sBuTHM I03BOHOYHOTO CTOJI0A YeNIOBEKA BBIACISIIOTCA TPU CTaguK: MeMOpaHo3Hasi, Xpsiiesas 1 KocTHas. B
MEMOPaHO3HON CTaJIMH OH MPEJCTaBICH OTIACIbHBIMU IEPBUYHBIMI CETMEHTAMH, U3 KOTOPBIX B IpoIiecce Jaib-
HEeHIIero pa3BuTUs GOPMUPYIOTCS MO3BOHKM M MEKIIO3BOHOYHBIE IUCKH.

MexX1no3BOHOYHBIN AUCK 00pa3yeTcs 3a CUeT CpeHel TpeTH NePBUYHOTO CETMEHTa, TEJIO U Ayra IM03BOHKA — 32
CYET CIIMBAIOIINXCSA MEXy COO0H MPOKCUMAIBFHOTO U AUCTAIBHOTO OTAEIOB CMEKHBIX CETMEHTOB.

B pesynbpTaTe 3TOrO IMporecca HHTEPCEerMeHTapHbIe COCYIbl, TIaBHBIM 00pa30M OCHOBHBIC TI03BOHOYHBIE BEHBI, VV.
basivertebrales, oka3bIBaroTCs pacojI0KEHHBIMU B LIEHTPE TeJl TO3BOHKOB.

Hauwnnas ¢ koH1a 2-ro u Havyana 3-ro Mecsiia BHyTpHyTPOOHOTO Iepro/ia XpsIieBas CTalus CMEHIETCS KOCTHOM:

MOSIBJISIOTCSI TOYKM OKOCTEHEHUSI, U3 KOTOPBIX (GOPMHUPYIOTCS TeNa U JYTH MO3BOHKOB.
Y HOBOPOXXIEHHBIX BO BCEX OT/ENAX MO3BOHOYHOTO CTOJIOA 32 UCKIIIOYEHHEM KOMMYMKA Ha PEHTTeHOIpaMMax BBI-
SIBJISIFOTCSI OKOCTEHEBILNE TEJIA [I03BOHKOB U UX JIyTH, COCTOSAILME U3 ABYX IIOJOBUH.

@dopmMa Tell HO3BOHKOB M MEKIO3BOHOUYHBIX IPOCTPAHCTB B Pa3HbIE BO3PACTHBIC EPUOAbI HEOAUHAKOBA. Y HOBO-
POKJICHHBIX TeJa MO3BOHKOB UMEIOT IBOSKOBBITYKIYIO (opmy. BricoTa Tenm u BEICOTa MEKITO3BOHOUYHBIX JUCKOB Y
HUX MOYTH OJMHaKoBa. B Bo3pacte 1 roga ¢opma Tes MO3BOHKOB MPHOJINKAETCS K MPSIMOYTOJIBHUKY C 3aKPYTJICH-
HBIMU yTJIaMHU.

PocT Ten mo3BOHKOB B BEICOTY MIPOUCXOAUT 10 SHXOHJAPAIbHOMY THUITY 33 CUET T'MAJIMHOBBIX TUIACTUHOK, MOKPbI-
BaIOMINX KpaHUAJIBHBIE U KaydaIbHBIC TOBEPXHOCTHU TEJ MO3BOHKOB, TOJIHHA KOTOPBIX Y METCH 3HAUNUTEIHHO 00JIb-
I1e, 9eM Y B3pOCIbIX. | HaTnHOBBIC IUIACTUHKHU Y JE€TEH MOKPHIBAIOT MOBEPXHOCTHU TEJI ITO3BOHKOB Ha BCEM MPOTSIKE-
HHH, B TO BpEMs KaK y B3POCIBIX OHU JOCTUTAIOT JIMIIb BHYTPEHHEH MMOBEPXHOCTH KpaeBoro kanta. B mepuon pocra
KpaHUaJIbHBIC U KayJTaIbHbIE TTOBEPXHOCTH TEJ MO3BOHKOB, MIOKPHITHIC THATMHOBBIMU TUIACTUHKAMHU, BBITYKIIBIC U
HEPOBHBIC M3-3a PAaIMAPHO PACIIOIOKESHHBIX 00PO3J1, YTO HAXOAUT OTOOPAKCHHUE HAa PEHTICHOTpaMMax.

Kanansr 171 ”HTEpCErMEHTapHBIX COCYAOB, BIIEPBEIE OMUCAaHHBIE B PEHTIeHOBCKOM n300paxkennn Kohler, BuIHBI
Ha pEHTreHOTpaMMax IMO3BOHOYHOTO CTOJI0A B OOKOBOM MPOSKIMH OT POKIACHUS 10 18 neT, a nHOTJa U cTapie B BUC
BBIPE30K I10 TIepeAHe 1 3aIHel TOBEPXHOCTIM Tel M03BOHKOB (puc. 111). Beipesku no nepenHeil HOBEpXHOCTH PEHT-
reHorpaMuecKy IPOCIICKUBAIOTCS 3HAYUTEIHHO JIyUIlle, YeM BBIPE3KH 110 3aJJHEl MOBEPXHOCTH, TaK KaK IMOCIeTHUE
MEePEeKPHIBAIOTCA HOXKKAMH AyT. BrIpe3ku mo 3a7Heil MOBEPXHOCTH TeJ TO3BOHKOB OCOOCHHO OTUETIMBEHI Ha PEHT-
reHorpamMMmax B OOKOBOU mpoekIuu y Aeteit nmo 1 rona.

WHoraa Ha peHTreHorpaMMax Mo3BOHOYHOTO CT0JIOA B IpsIMOM 3aaHel 1 00KoBoM mpoekuusx (puc. 111s, 2) ka-
HaJIbl HHTEPCErMEHTAPHBIX COCYIOB XOPOILIO HPOCIEKUBAIOTCS B CEPEAUHE TEJ MO3BOHKOB B BUJE MOJOCOK MPO-
CBETJICHHsI IJIMHOM 710 2 cm. Jlydimie onn qudGepeHIUpyOTCsS B CPSAHUX M HIDKHUX IPYAHBIX IT03BOHKAX. YYET BO3-
pacra o0ceIyeMbIX, MHOKECTBEHHOCTh M XapaKTepHOE PAaCIlOI0KeHNE Ha CEPEIUHE BHICOTHI TEJ MO3BOHKOB OMUCAH-
HBIX JIMHEWHBIX MTPOCBETICHUH MTO3BOJISIOT OTINYATh 3Ty BO3PACTHYIO 0COOCHHOCTh OT TPaBMATHYECKUX ITOBPEXK/IE-
HUM.

KocTHoe coenmHeHne TpaBoOi U JIEBOH IMOJOBUHBI IYT MTO3BOHKOB 10 CPEIUHHOMN JIMHUY ITPOUCXOIUT B OCHOBHOM Ha
1—3-M roay, B HIKHHX MOSICHUYHBIX ITO3BOHKAX — K 5 rogam, a B KpecTHoBbIX — K 10—14 romam. Jlo yka3aHHOro BO3-
pacTa B COOTBETCTBYIOLIUX IMO3BOHKAX HA PEHTI€HOIPaMMax B MPSAMOU 3aHEH MPOEKIUU O CPEAUHHON JTUHUH MPO-
CIICKUBAIOTCS BEPTUKAIHLHO PACIIONIOKCHHBIC TIOJIOCKH MPOCBETICHUS, aHATOMHUYESCKIM CYOCTPATOM KOTOPBIX SIBJISFOTCS
XPSAIIEBBIE MPOCIOUKN MEXY TTOJTOBUHAMHU AYT MO3BOHKOB (puc. 111a).

OTCyTCTBHE CIUSIHUS AYT IMO3BOHKOB 110 CPEAUHHON JIMHUHM KaK MPOsIBIeHNE OSCCUMITTOMHOM aHOMaIHMHA MOXET Ha-
OIII0IATHCS BO BCEX OT/ENIaX MO3BOHOYHOTO CTOJI0A, OJTHAKO HAaM0OJIee YaCTO OHO BBISIBISIETCS B TOSICHUYHBIX U KPECT-
IIOBBIX TTI03BOHKAX.



Puc. 111. Bo3pacTHble 0COOEHHOCTH MTO3BOHKOB.
a—=6 MECALICB, 6—3 roaa; 6, ¢ — 6 JIET; @ — OJAMHOYHBIMH CTpEJIKaMH 0003HAYCHBI IIPOCBETIICHUS, 06yCJ'IOBJ'IeHHLIe XpALIEBBIMA HpOCJ’IOﬁKaMH, COCIUHAIIHUMU
JAYI'U IIO3BOHKOB I10 Cpe,Z[PlHHOﬁ JIMHUU; 60— JIBOHHBIMHA CTpEJIKaMH — IIPOCBETIICHUS, 06yCJ'IOBJ'IeHHLIe XpAIECBbIMU HpOCJ’IOﬁKaMH, COCIUHAIONINMHU TEJIa ¢ Ayra-
MU TI03BOHKOB; 8, € — TPOWHBIMH CTPEJIKAMU 0003HAYEHbI IPOCBETIICHUS, 00YCIOBICHHBIC KAHAIAMU HHTEPCETMEHTAPHBIX  COCYJIOB.



Puc. 112. ®a3sl pa3BuTHs amodusa Teia mo3BoHKa (00BICHCHHUE B TEKCTE): & — 7 xet; 6 — 9 ner; ¢ — 11 net; 2, 0 — 14 xet; e
— 16 ner.

Puc. 113. Pazsutue Il meiinoro
M03BOHKA (00BACHEHHE B TEKCTE). 3y6
OTZHCIJICH OT TEJia II03BOHKa nonepeqnoﬁ II0-
JIOCKO# mpocBeTiieHus (0003HaYeHO CcTpel-

KOif).

B Bo3pacte 3—6 neT HacTymaer
CUHOCTO3 HOXCEK AYT C TCJIaMH I10-
3BOHKOB, MCXKY KOTOPBIMH OO 3TO-
ro nepuojia Ha pEHTreHorpaMmmax B
OOKOBOH IIPOEKIIMK OTMEUAIOTCS

BCPTHUKAJIbHO PACIIOIOKCHHBIC JIU-

HeHHbIe MPOCBETIICHNUs, 00yCIOBIeHHbIE XpsamoM (puc. 1116).

ITo Mepe pocTa TO3BOHKOB 1O KpaHUATHHOHN M KayJalbHON MOBEPXHOCTSM TeJ K 5—6 rogaM o0Opa3yrTCs BBIpE3-
KM, B KOTOPBIX 3aJeTaeT XPAIIeBOi anodus, IMEHYIONIUICS TOCIe TTOTHOTO OKOCTEHEHUS U CIIHSIHHSI C TEJIOM I10-
3BOHKA KpaeBbIM KaHTOM. B peHTreHOBCKOM M300paxKeHNU KpaeBble BBIPE3KH MPUIAIOT CTYIEHYATHIH BU/I IIEPETHUM
MMOBEPXHOCTSM Tel TO03BOHKOB (puc. 112a).

B npoiiecce okocTeHEHUs XPAIICBOro anogu3a BeIICIAIOTCS clienyomue 3Tansl (B. A. Cu30s; puc. 112): 1) onu-
HOYHas TOYKa oKocTeHeHus (7—9 neT, 6), 2) MHOKECTBeHHbIC TOUKH oKocTeHeHus (10—12 ger, ), 3) yacTuuHOE
CIUSTHHE TOYEK B KOJbIeBHIHOE 00pazoBanue (13—15 ner, ¢, d), 4) cBOOOJHBIN KONBIIEBUAHBINA KOCTHBIN armodus (16—18
JeT, €), 5) yaCTHYHBIN CHHOCTO3 KOcTHOTO anoduza (19—21 rox), 6) moaHbBII CHHOCTO3 KOCTHOTO anodu3a ¢ TeJIoM Mo-
3BOHKa (22—25 ner).

[TepBbie TOYKM OKOCTEHEHUS aro(u3a PpEHTTeHOJIOTHIECKH BBISBISIOTCS B TIEPEIHEM, PEKE B 3aTHEM OTIEIe
KayalbHOU MMOBEPXHOCTH TEJ HIDKHUX TPYAHBIX TO3BOHKOB; TI03)KE€ OHU OOHAPYKUBAIOTCS B MOSICHUYHBIX 1O3-
BoHKax. CHHOCTO3 ano(u30B TEJl B MOSCHUYHBIX MMO3BOHKAX HACTYIAET PAHBIIE, YeM B TPYIHBIX.

o okocteHeHus anou30B KpaHHAIBHBIE U KaylaJbHbIE TOBEPXHOCTH TEJ O3BOHKOB B PEHTTEHOBCKOM H30-
Opa’keHHH OJHOKOHTYPHBI. B mepro 1 cBOOOIHOTO KOIBIIEBUAHOTO KOCTHOTO anogu3a OHU MPECTaBICHBI HA PEHTTCHO-
rpaMmax TpeMms HelpepBIBHBIMU KOHTYpaMH. Y B3pOCIOro KpaHUaJIbHbIE M KayJalbHble TOBEPXHOCTHU TEJ MO3BOH-
KOB YETKHE, CJIeTKa BOTHYTHIE U JIBYX-KOHTYPHBIE, 4YTO 00YCIOBIEHO CHHOCTO30M UX arnodmusa.

JloGaBo4HbIE TOUKH OKOCTEHEHHUSI TIOTIEPEYHBIX i OCTUCTBIX OTPOCTKOB PEHTT€HOJIIOTHYECKU BBISBISAIOTCS B 14—16 et
U CHHOCTO3HPYIOT K 18—20 rogam.

WHoraa cycTaBHbIE OTPOCTKH MOSCHUYHBIX MTO3BOHKOB COCTOSIT M3 IBYX YacCTei, pa3eleHHbIX MTONepeyHON 0I0C-
KOH MPOCBETIICHUS, YTO OOYCIOBICHO JOTIOIHUTEILHBIMU HECIUBIIUMHUCS TOYKAMHU OKOCTEHEHHUS IS BEPXYIIEK CyC-
TaBHBIX OTPOCTKOB. OTCYTCTBHE CMEIICHUS U HATUYNE 3aMBIKAIONUX TUIACTHHOK MO3BOJISIOT OTIWYATh X OT KOCT-
HBIX ()parMeHToB IPH MepeIoMax.



LenecooOpa3HO OTMETHTHh HEKOTOPYIO OCOOEHHOCTh OKOCTEHEHUSI OCEBOTO MO3BOHKA, HMCIOIIYIO TPAKTUIECKOE
3HaueHue. 3y0 0CEBOro MO3BOHKA UMEET COOCTBEHHYIO TOUKY OKOCTCHEHHS M Ha PEHTTEHOTpaMMax OTJEJICH OT Tela
MOTIEPEYHOM MONIOCKOH mpocBeTineHus (puc. 113); cuHocTo3 3y0a ¢ TemoM Mmo3BOHKA MPOUCXOANT K 4—5 ronam. B
3TOT K€ MepHoJ (4—35 JIeT) MOSABJISACTCS TOUYKA OKOCTCHEHHMS ISl BEPXYIIKU 3y0a, KOTopas ciiuBaeTcs K 8—9 rogam.
N3penka 3y0 u ero BepXyIIka COXpaHsI0T CaMOCTOATEIbHOCTD U MPOCIEKUBAIOTCS HA PEHTI€HOTPpaMMax y B3pocC-
nbiX. Hanmnune 3aMBIKaOMUX MIACTUHOK HECIUBIIMXCS 00pa30BaHMi, TPaBUIbHBIE COOTHOIIICHUS U OTCYTCTBUE
CMEIIEHHsI CBUETEIBCTBYIOT O COXPAHUBIIEHCS HOBEHUILHONH 0COOCHHOCTH M HCKIIOYAIOT UX TPABMAaTUYECKOE MPO-
HCXOXJIEHUE.

Puc. 114. Pa3Butue kpectua (o0bscHe-
HHE B TeKcTe). a — 3 roga; 6 — 5 ner; B, T
- 9 ner.

B netckoMm Bo3pacTe KpecTel co-
CTOMT M3 OTACNBbHBIX KPECTLOBBIX
M03BOHKOB, OTTPAaHUYEHHBIX JPYT
OT Apyra XpAIeBbIMU MPOCIONWKa-
MU, KOTOpBIE Ha PEHTTEHOTPaMMax
MPeACTaBICHBI TOJOCKAMHU POCBET-
JICHUH, OKaMIICHHBIMH 3aMBIKaI0-
IIUMU [JJACTUHKAMU TeJ MO3BOHKOB.
HuddepenuupoBannoe u3o0-
paskeHHe OTACTBHBIX KPECTIIOBBIX I10-
3BOHKOB U MPOCBETICHUN MEXAY HHU-
MH BBISIBIISIETCS HA PEHTI€HOIPaM-
Max KpecTia B OOKOBOM MPOEKIHH
(puc. 114 a, 6, 2). B cBs3u ¢ Ha-
KJIOHHBIM TIOJIO’KEHHEM KpecTIia Ha
peHTreHorpamMmax B IpsIMOH 3aiHEN
MIPOCKIMH OTYCTIIMBO AuddepeHiu-
PYIOTCS JIUIIB TTOJIOCKHU IPOCBETICHUN
MEXy HIDKHUMH KPECTLOBBIMU I10-
3BoHKamu (puc. 114B).

XpsleBble TPOCIONKHA MEKY
MO3BOHKAMH MOCTEIIEHHO HCTOHYA-
I0TCS U IPOUCXOJUT KOCTHOE CITHUS-
HUE€ OTIEIbHBIX TO3BOHKOB B KPECT-
1IOBYIO KOCTh. CHHOCTO3HPOBaHNE
KPECTLIOBBIX I03BOHKOB IIPOTEKAET C
14—15 mo 20—25 ner.

N3penka y3kue MOIOCKHU MPo-
CBETJICHUS] MEXy TeJIaMU KPECTIO-
BBIX II03BOHKOB, NIPEACTABIIAIOIINE
pPyAUMEHTapHBIE MEXXITO3BOHOYHbIE
JIUCKH, IPOCIICKUBAIOTCS U HA PEHT-
reHOrpaMMax y B3pOCIBIX, UTO pac-
LIEHUBAETCA KaK OJUH U3 IPU3HAKOB
i 5 COXpaHEHUS IOBEHUJIBHBIX 0COOCHHO-
_ . 4 . CTeH CKeneTa.

VY neteil ¥ HOAPOCTKOB A0 OKOHYATEJIBHOI'0 (POPMUPOBAHUS CKEJIETa CyCTaBHBIE TOBEPXHOCTH KPECTLOBO-
MOB3/I0UIHBIX CYCTABOB PAcojaraloTcsa B CaruTTalIbHON MIIOCKOCTH U IIO3TOMY Ha peHTT€HOrpaMMax B MpsAMOn
3aHel MPOEKIMH UX PEHTICHOBCKHE CYCTABHbIC IEIN UMEIOT BUJ OIMHOYHBIX II0JI0C IPOCBETACHH. TOIbKO U3peaKa 3TO
MOJKHO HaOJII0JaTh U Yy B3POCIBIX.

[Iporiecc okocTeHeHN KOMMYUKA 110 CPABHEHUIO C IPYTUMH OTAETIaMH MO3BOHOYHOI'O CTOJI0A HACTYHAaeT MO3THEE.
Tak, okocTeHeHnue | KOMIMKOBOTO MO3BOHKA MPOUCXOauT B 3—5 et (puc. 114a), a ocrambHBIX — B 6—9 JeT.

B mepuon pocta B Komuuke HHOTA HAOIOIAETCS CHHOCTO3UPOBAHUE OTJCIbHBIX IO3BOHKOB, YaIlle BCETO CaMo-
CTOSATENBHOCTh COXPAaHAIOT auulb [ 1 II KOUMKOBBIE TO3BOHKH.

[Mocne pokaeHUsT MEATIEHHO HAYMHAIOT ()OPMUPOBATHCS (PU3HOIOTHIECKUE U3THOBI TO3BOHOYHOTO cTON0A B ca-
TUTTAIbHOHN IJIOCKOCTH: JIOPI03 — B LICHHOM U MOSICHUYHOM M K103 — B IPYAHOM U KpECTLOBOM oTaenax. Cienyer
MOAYEPKHYTh, YTO BOSHUKHOBEHHUE (PU3HOIOTHUECKUX N3THOOB MO3BOHOYHOIO ¢T0I0a 00yCIOBICHO QyHKIMEH U
BEPTUKAIBHBIM IIOJIO)KEHHEM TeJa YesIOBeKa.

VY noxunsix monei crapue 60 et pa3BUBaeTCS 04aroBbli, a 3aTeM AUQQY3HBIA 0CTEONOPO3 BCAEACTBUE YaCTHY-




HOTO MCYE3HOBEHHS KOCTHBIX 0aJOK BHE OCHOBHBIX CHJIOBBIX JIMHUM C JieopMalieii Tell Mo3BOHKOB. B rpyaHbIX 1103-
BOHKaX Ipeo0JIaaeT CHIKCHUE MIEPETHUX OT/IENIOB Tell, YTO MMPUBOJUT K UX KIMHOBUIHOM JedopMaliy U YCUIICHUIO
kudo3a TPYIHOTO OTJENA.

B Tenax mosCHUYHBIX NO3BOHKOB HApacTAaeT JBOSIKOBOTHYTOCTh KPAHUAJIBHBIX U KayaJbHBIX IOBEPXHOCTEH,
YMEHBIIAETCS BBICOTA LIECHTPAJIBHBIX OTAEIO0B TEN IT03BOHKOB. Pa3BUBAIOTCS SIBIICHUSI CIIOHAUII03a, BRIPAXKAOLIUECs
B OKOCTEHEHHH CBSI30YHOTO alliapara 03BOHOYHOTO CTONI0A U TTOSBIICHIH KPaeBhIX KOCTHBIX pa3pacTaHUi Te MO3BOH-
KOB.

TI'naea 4

I'PYJHASA KVIETKA

OBIIUE AHATOMMUYECKHUE CBEJEHUSA

B o0pa3oBanuu rpyIHOM KIETKH NPUHUMAIOT y4acTHe IPYAHON OTAET MO3BOHOYHOrO cTonba, 12 map pedep u rpy-
JIMHA.

I'pynHas kiaeTka uMeeT GOopMy YCEUSHHOTO KOHYCa, B KOTOPOM MOMEPEYHBIH pa3Mep npeodiajaeT Hall epeIHe-
3agauM. Jlo ypoBus VIII pebep rpynHas KieTka pacirupsieTcs, a 3aTeM CHOBa MOCTENEHHO cykuBaeTcs. Dopma
IPyIHON KJIETKH BapbUPYET U 3aBUCUT OT BO3PACTa, KOHCTUTYLIMOHAIBHBIX U HHIUBHUIYaJIbHBIX 0COOEHHOCTEH.

BepxHee oTBepcTue TpynHOI KieTKH, apertura thoracis superior, 4epe3 KOTOpOe MPOXOJAT Tpaxesi, MUIIEBO/I, KPO-
BEHOCHBIE COCY/IbI H HEPBHBIC CTBOJIBI, OTPAHUYEHO CIIEPEIU IPEMHON BBIPE3KO# IpyIuHBI, c3aau — TesoM | rpyn-
HOTO MO3BOHKA, C 00KOB — BHYTpeHHUMH Kpasmu | pedep. IlmockocTs ceueHns BEpXHET0 OTBEPCTHS IPYJHON KIETKU
M0 OTHOLLIEHHIO K TOPH30HTAIBHON INTOCKOCTH PACIIONIAraeTCsl HAKJIOHHO: €331 — CBEPXY, KIepeIu — KHHU3Y.

HwuxHee oTBepcTue TpynHON KiIeTKH, apertura thoracis inferior, oOpa3zoBaHo criepeit MEUYEBUIHBIM OTPOCTKOM
TPpYAUHBI U pedepHol ayroii, c3aau — TenoM XII rpyaHoro no3BoHka u H>kHUMHE Kpassmu X11 pedep, a ¢ 60koB — Tie-
peannmu otaenamu X—XI pebep. HuxHee oTBepcTie rpyAHOI KIETKH IO CBOMM pa3MepaM 3HAYUTEIBHO MPEBBIIIACT
BEepXHee U 3aTSIHYTO AuadparMoi, OTAENSIOMEeN TPYAHYI0 U OPIOIIHYIO OJOCTH.

Pebpa oOpasytor 11 map MexxpeOepHBIX MPOCTPAHCTR, spatia intercostalia, muprHa KOTOPHIX HEOAUHAKOBA. B me-
peAHMX OTAeTaX OHM IIKpe, yeM B 3aaHuX. Hanbosnee mmpokuM MexxpeGepHbIM npocTpaHcTBOM saBisitoTes 111, 3atem
II u I, ogHako 3T0 HEMOCTOSIHHOE sIBJICHKE. J[nrHa, mUpuHa 1 HanlpaBieHHE MEXPeOEPHBIX MPOCTPAHCTB 3HAUYUTEIHLHO
BapbHUPYIOT. MexxpeOepHble MPOCTPAHCTBA BHIITOJHEHBI HAPY)KHBIMU ¥ BHYTPEHHUMH MEKPEOCPHBIMU ITEPEIIOHKAMHU
MBILIIAMH.

METOAUKA PEHTTEHOJIOTHYECKOI'O UCCIEJOBAHUA

Penrrenonornyeckoe ucciegoBanue pebep MOXXKHO IPOU3BOIUTE KaK IIPU TOPU3OHTAIBHOM, TaK U IPU BEPTH-
KaJIBHOM ITOJIOKEHHH O0JIBHOTO.

O030pHBIC PEHTTEHOTPaMMBI pedep CleAyeT MPOU3BOANTE OTACIBHO JUISl TPABOH U JIEBOH CTOPOHBI TIPH 3a/iepiKaH-
HOM JIbIXaHUU OOJIBHOTO, JKEJATeNbHO Ha BAOXE, C MPUMEHEHNEM OTcenBarome pemetky. [locneanee coBepiieHHO He-
00X0MMO MPH PEHTIeHOrpaduK HIKHUX pedep, OCOOCHHO MPABOH MOJIOBUHBI TPYIHOM KJIETKH M3-3a MIPOCKIIMOHHOTO
HACJIOCHMSI MACCUBHOW TeHH NevueHu. KpoMe Toro, JUisl MOJIydeHHUsl OTYETINBOTO U300pakeHHsI HIXKHUX pebdep
(VIHI—XII) ciegyet mpuberath K OYUIICHUIO KATIIEYHUKA TTPH TOMOIITH KIIH3M.

[Ipunensnyro pentreHorpaduo pedep 1esnecoodpazHo BHIOIHATH IO KOHTPOJIEM 3KpaHa, TaK KakK MpeaBapUuTeIb-
HOE TPOCBEYMBAHUE ITO3BOJISICT BEIOpaTh HanboJiee onTuMalbHbIe poeKuu. [IpunensHas peHTreHorpadus Tpedyer
HCIOJIB30BaHUS KacceT HeOONBIINX pa3MePoB U y3KOTo TyOyca. LleHTpupoBKa Mpou3BOANTCS Ha HccaeryeMoe pedpo.

[Ipu HEOOXOAUMOCTH U3YUEHUS CTPYKTYPbI, BEPXHEr0 U HIXKHETO KOHTYPOB pe0dep HccleayeMblii y4acTOK paciona-
raroT IapajuleIbHO KacceTe, a LEHTPAIbHBIM NyYOK JIydeHd HAIPABISAIOT NEPIEHANKYIISIPHO K HeMy. /[ n3yuenus
TOJIIIMHBI peOep, a TaK)KE BHYTPEHHEH M HAPYKHOM MOBEPXHOCTEH UCCICNYEeMbI YU4aCTOK pa3MEIaloT IEPICH M-
KYJISIPHO K KacceTe, BBIBOJS ero B KpaeoOpasyrouuii otaen. LleHTpaibHblil My4oK dy4yeil HanmpaBisitoT KacaTelIbHO K
HCCIIeAyeMOMY y9acTKy pebpa.

B xadecTBe OpUEHTHPOB JJIs ONPE/IEICHIS IPOSKIUU pebep Ha KOKY MCIOIB3YIOTCS JETKO MPOUTYBIBAEMbIEC KO-
CTHBIC aHATOMHYECKHE 00pa3oBaHus. Tak, Py rOPU30HTAIBHOM HOJIOKEHUH OOJIBHOTO BBILIE YPOBHS KIIFOUHMIIBI PACIIO-
nararores 3anuue otaensl [I—III, a npu Beprukansnom — IlII, IV pebep; npu omyiieHHON BepXHEe KOHEYHOCTH Ha
YpOBHE HIDKHEro yria jionatku Haxozstcest VII—VIII pebpa; HapyKHOHWKHHI Kpall peOepHOii Tyrd COOTBETCTBYET
YPOBHIO TIepeiHero oTnena X pedpa, BHYTpeHHEHKHNN — 3amHeMy oTaeny XII pebpa.

Penrtrenonornyeckoe ucciiegoBaHUE epyOuHbl TPOU3BOJUTCS B ABYX NpoeKUMIX (mepenHeil 1 00KOBOH) B BEPTH-
KaJIbHOM WJIH TOPU30HTAIBHOM TMOJIOKEHUH 00NbHOTO. [IpsiMast mepeHsisi mpOeKIusl PU PEeHTTeHOrpad Uy TPy IUHBI
HEe NMPUMEHSETCS B CBA3H C TEM, YTO IPyAHHA MPOEKIIMOHHO MEePEKPHIBACTCS WHTEHCUBHON TEHBIO ITO3BOHOYHOTO CTOJI-
0a 1 cpenocTeHust. ITO 00CTOATENHCTBO TPEOYET NPOU3BOCTBA PEHTICHOTPAMM I'PYAUHBI B KOCOW MEPEAHEH MPOEKLIUH.
Ctporo 00okoBast MPOEKIMsI TPYIAUHBI TOCTUTAETCS IPU PEHTICeHOrpad)uy 10 KOHTPOJIEM 3KpaHa.

it yTOuHEHHS CTPYKTYPBI TPYAUHBI JOTIOTHUTENBHO IPUMEHSIETCS 30HOrpadus U ToMorpadus B MpsiMoit u 60Ko-



