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 o0pasoBanuu rpyIHOM KJIETKH NPUHUMAIOT y4acTHe IPYAHON OTAE 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 KacCceTe, a HEHTPAIbHBIM 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-



BOM MMPOCKIHAX. KocTHbie OPUCHTHUPBI 11 MMOCJIOMHOTO HUCCIICAOBaHUA T'PpyAHUHBI MPEACTABJICHBI B IMPHUIIOXKCHUN 4.

PEBPA

AHaromust

Pebpa, costae, mpeacTaBiasAiOT COOO0M AITHHHBIE Y3KHE H30THYTHIE IUTACTHHKH, OTHOCSIIIHECS 110 CBOEMY CTPOEHHUIO
K TUIOCKHUM KOCTSAM, KOTOPhIE CHMMETPHUYHO PACIOIOKEHBI C 00CHX CTOPOH OT IPYAHOTO OTAEa O3BOHOYHOTO CTOJI-
0a.

B cocTaB kaxxmoro pedpa BXOIsT JABE 4acTH: peOepHast KOCTh, 0S costale, u pebepHbIi Xpsii, cartilago costalis. Bee
pedpa, 3a UCKITIoUYEeHHEM |, IMEIOT BHYTPEHHIOK M HAPYKHYIO TOBEPXHOCTH, BEPXHUM U HIKHUH Kpas; B | pebpe pas-
JUYAIOT BEPXHIOK U HUXKHIOI MOBEPXHOCTH, BHYTPECHHUN U HapyXHBIH Kpas. [loBepXxHOCTH U Kpas pedbep oOpa3oBa-
HbI KOPKOBBIM BEHIECTBOM, IO KOTOPBIM HAXOAUTCA KPYITHOAYCUCTOC ry6anoe BCIIIECCTBO.

PeGepHast KOCTb COCTOUT U3 Tenna pedpa, corpus costae, — ee HauOOJbIIel YaCTH, U MEHBIIETO 3aJHETO OT/Aea, B

COCTaB KOTOPOTO BXOJST TOJIOBKa, caput costae, meiika, collum costae, u 6yropok pebpa, tuberculum costae.
l'onoBka pebpa cHabxeHa rpebemkom, crista capitis costae, u HeceT Ha ce0e CyCTaBHYIO HMOBEPXHOCTb,
facies articularis capitis costae, [ couseHEeHHs ¢ peOEPHBIMH SIMKaMH TeJl TIO3BOHKOB.

JlatepanbHO OT TOJIOBKH, [0 HAIIPABICHUIO K TENy, peOepHasi KOCTh Ha MPOTKEHUU 2—2,5 cm cykeHa. DTOT yda-
CTOK Ha3bIBaeTC miehikoi pedpa. B I — IV pebpax 1ieiika cyxxeHa mupKyssipHo, B V—XII— nuiis B epeHe3agHeM
HanpaBieHUH. [lepeiHss MOBEPXHOCTH MICHKHU pedpa poBHAas, 3aaHsAs — mepoxoBaTas. [Io BepxHeMy Kparo meiku
pacmonaraercs rpebeHsb, crista colli costae, BenmuunHa KOTOpOTO BapuadenbHa.

Ha rpanune meiiku pebpa ¢ TeoM 1Mo HapyKHO-HUKHEH MOBEPXHOCTH MMeeTCs BO3BHIIICHIE — OYyropok pedpa,
MMEIOIUN CyCTaBHYIO IOBEPXHOCTS, facies articularis tuberculi costae, I1st cOuwIeHEHHS C TOTIEPEYHBIM OTPOCTKOM
COOTBETCTBYIOLLETO MO3BOHKA. JlaTepaibHO OT Oyropka peGepHast KOCTh 00pa3yeT OBOPOT BIepea. JTa Hauboee 3aKpyr-
JICHHAs 4acTh Ha3bIBacTCs yIioM pedpa, angulus costae. B [—II peGpax yron coBnagaeT ¢ OyropkoMm, B HIKEISKAIUX
peOpax OH pacmojaraeTcs KHapy»XHu OT MOCIEIHET0, IpuueM KHU3y — K X peOpy — oH emie Oosee oTaams-
ercs ot Oyropka. B XI—XII pebpax yria =er.

Bepxuwuii kpaii Tena pebpa OKpyTIIbIid, pOBHBIN WM CIIETKA IIEPOXOBATHINA B 33/IHEM OTJIEIIE BCIEACTBUE PACIPO-
CTpaHeHHUs Ha Hero rpeOHs meiku. K HnxkHeMy Kpato Teno pedpa 3HAYHTEIbHO HCTOHYAETCS.

[To BHYTpeHHel MOBEPXHOCTH pedpa, BAOIb HIKHETO Kpasi, HauuHas 0T Oyropka, TSHETCS KeI000K — pedepHas
O0oposna, sulcus costae, ciyskainas JOXeM It COCYIUCTO-HEPBHOTO nyuka, Hanuuue 60po3apl 00yCIOBIMBAET HCTOH-
YeHHE, HEPOBHOCTh U BOJHHCTOCTh HIDKHET0 Kpas pedpa. IlocTeneHHo K nepeaHeMy oTAeNy Tena pedpa 6oposna
YILTOIIAETCS, @ 3aTEM HCUYe3aeT; MPOTSHKEHHOCTh, MIMPUHA 1 ITyOnHa ee Bapuabenbubl. B XI—XII pedbpax 6opo3abt
HETNOCTOSIHHEL.

[Mepennwnii oTen Tena pedpa MOCTEIIEHHO PACITUPSIETCS], HECKOJIBKO YTOJIIAETCS U 3aKaHYUBACTCSI MIEPOXOBATON

BBIEMKOH, TIpeTHAa3HAYECHHON JUIsl COSJIMHEHHUS ¢ PEOSPHBIM XPSIIIOM.

JnuHa pebepHBIX KOCTeH BapbUPYET, YTO OOBICHIETCS UHINBUAYAILHBIMH OCOOEHHOCTSIMH;, Y OJIHOTO H TOTO K€
uHIUBUAA oHa HapactaeT oT | mo VII pebpa, B HMXKe pacroyioKeHHBIX pedpax — MOCTENEHHO yMeHbInaercs. Jnuna
X1 u ocobenno XII pebep 3naunTensHo BapbupyeT; X1 pedpa Hepeako acCHMMETPHYHBI.

Haubonee mupokuii yqaacToxk pedepHON KOCTH HAaXOIUTCS B cpefHeM oTaene Tena. CaMbIM IIMPOKUM peOpoM B
npejenax psja gapisieTcs modTH Beceraa IX, k nemy npubnmxarotes I u Il pebpa, koTopble HHOTA OBIBAIOT CAaMBIMU
LIUPOKHUMHU.

PeOpa umeroT U3rudbl Tpex BUAOB: IO KPalko, O MOBEPXHOCTH U IO OCH.

N3rub no kparw xapakTepu3yeTcst pa3HbBIM YPOBHEM PACIIONOKEHUS TIEPEHETO U 3aJJHETO OT/IEI0B pedpa (3aqHuit
BBIIIE TIEPEIHETO).

W3rub no moBepXHOCTH BBIpAXKAaEeTCs B TOM, YTO peOpo mpeacTasiseT coboi AyrooOpasHylo INIACTUHKY ¢ BOTHYTOR
BHYTpPEHHEH U BBHIIYKJION HAPY>KHOW MOBEPXHOCTSIMH. M3rud mo moBepxHOCTH Hanbojee BEIPaXXEH B 3aJHUX OTAETIaX
peoep.

W3rub no ocu, Win CKpy4ruBaHHE, MIPOSIBISIETCS] TEM, YTO 3aJHHUE OTAEIBI pebep pacnoaraioTcst OTBECHO (BO
(POHTATBHOM MJIOCKOCTH), a IepeJHUE — KOCO (Hapy»KHas MOBEPXHOCTh pedpa oOpaieHa Brepe] — BBEPX, BHYT-
PEHHsS — Ha3aJ — BHHU3).

I pe6po umeeT U3rubd TobKO 1Mo Kpato, [[—X — mo kpato, Mo MOBEPXHOCTH U 1O ocH. V3THOBI 10 OCH HAPACTAIOT
nocteneHHo K X pedpy. XI—XII pedpa umerot cinabo BeIpaskeHHbIE U3THOBI 10 KPalo U 10 HOBEPXHOCTH, U3THUO 110
OCH y HUX OTCYTCTBYET. M3rubbl pedep XxapakTepHbI TOIBKO IS YeJIOBEKa 1 00YCIOBICHBI €r0 BEPTHKAIBHBIM TI0-
JIO’)KEHUEM, TPYJHBIM THIIOM JBIXaHUS U TOJBHKHOCTBIO pedep. CTeneHs N3ruboB OT/ENbHBIX pedep BhIpakeHa pas-
auaHo. C BO3pacToM HM3ruOBI pedep yBEIMYUBAIOTCA.

Jnuna pebepHbIX XpslIeil, THATMHOBBIX 110 CTPOSHUIO, TaK e, Kak U peOepHbIX KocTel, HapacTaeT ot I no VII.
Haubonee mupokas gacTs peOepHOTo Xpsia TPaHUYUT ¢ peOEPHON KOCTHIO; IOCTETIEHHO B HANIPaBICHUU I'PYIUHBI
MOTEPEYHUK PEOEPHOro XpsIla YMEHbIIACTCS.

Cycrasbl pedep. PeOpa couneHstoTes ¢ rpyHbIME ITIO3BOHKaMH IIPY IOMOIIN PeOepHO-TI03BOHOYHBIX CYCTaBOB,
articulationes costovertebrales, B KOTOpBIX pa3andalOT CyCTaB roJIOBKH pedpa, articulatio capitis costae, u pedepHO-
MoTIepeYHbIH cycTaB, articulatio costotransversaria.

Uckimouenue cocrasnsaoT X1 u XII pedpa, KOTOpble COWICHAIOTCS C MO3BOHKAMH TOJBKO IPU IMOMOIIN CYCTaBa



r'OJIOBKH pedpa.

CycraB rojoBku pedpa 00pa3oBaH rojIoBKOM pedpa U peOepHbIMHU IMOYKAMH TEJ IPYIHBIX 03BOHKOB. CycTaBHAs
noBepxHocTh ronoBok I, XI, XII peGep poBHas niu cierka BIIyKJIas, CycTaBHas MOBEPXHOCTH royioBok I[I—X pebep
COCTOUT M3 JIBYX IUIOMIA IOK, PACTIONOKEHHBIX TI0 OTHOLICHHIO JIPYT K JAPYTY TIOJI YIJIOM, U pa3jiesieHa Ipe0eIKOM Ha JIBE
MPUMEPHO PaBHBIC YaCTH, OJIHAKO Yallle OTMedaeTcsi 0oJbIasi MPOTHKEHHOCTh HIKHEH miomaaku. CycTaBHBIE TIOBEPX-
HOCTH CyCTaBa T'OJIOBKH peOpa BBHICTIIAHBI BOJIOKHUCTHIM XPSIIOM. MeXay rpeOeIKoM roJIOBKH U MEKIIO3BOHOYHBIM
JIUCKOM HaTsIHyTa BHYTPHCYCTaBHAas CBsI3Ka FOJIOBKH pedpa, lig. capitis costae intraarticulare, koTopast IeIUT HO-
JIOCTh CyCTaBa Ha JBa OTJela — BepxHUi u HikHU. CycTaBHas Karicyna, capsula articularis, moakpernieHa KpenKou
JIy4UCTOU CBS3KOM rojIoBKU pedpa, lig. capitis costae radiatum, BoJIOKHA KOTOPO# J1y4eo0pa3HO UAYT OT IOJIOBKHU pedbpa
K TeJIaM TTO3BOHKOB U K MEKII03BOHOUYHOMY IUCKY. B cycTtaBax ronosok I, XI, XII pebGep BHyTpHuCycTaBHbIE CBSI3KH
OTCYTCTBYIOT.

PeGepHo-nonepeunslii cyctaB 00pa3oBaH OyropkoM pedpa U MonepeuHbIM OTPOCTKOM OJJHOMMEHHOI'O IPYIHOTO I0-
3BoHKa. CycTaBHBIE MOBEPXHOCTH PEOEPHO-TIONEPEUHBIX CYyCTaBOB BHICTIaHbl THAJIMHOBBIM XPSIIOM U UMEIOT CaMo-
CTOSITENIbHYIO CyCTaBHYIO KaICyJly, IPUKPEIUISIOMIYIOCS 10 KpasiM CyCTaBHBIX IOBEPXHOCTEH U MOAKPEIUICHHYIO pe-
OepHO-TIONIEpeYHBIME CBsI3KaMHU, ligg. costotransversaria. B peGepHo-monepedHbIX cycTaBaX MOTYT OBITh JOTIOHH-
TEJbHBIE CyCTaBHBIC IOBEPXHOCTH HAa HanOOJIee BBICOKOCTOALINX YIacTKaX OyropKOB, KOTOPbIE YMEHbBILIAIOT TPEHHE,
BO3HMKAIOLIEE B pe3yJibTaTe ABMKEeHUA pedep. JomonnuTensHas cyctaBHas gaceTka Oyropka MOXeT ObITh IBOMHOM.
Yaiire Bcero IOMOJHUTEIIbHBIC IBOWHBIE CyCTaBHBIE (DaCeTKU BCTpeUaroTcs B V pelpe.

Takum obpa3om, B 3asiHeM oTnene [—X pebep uMEIOTCs 1Ba aHATOMHYECKH 000COOJICHHBIX CycTaBa, ()YHKIIHOHH-
PYIOIIMX KaK eIUHBINA OXHOOCHBIN BpalaTelbHbIN CycTaB, OCh KOTOPOTO IPOXOAUT BAOJIb IIEHKH pedpa B MIOCKOCTH,
3aHUMAIOIIEH cpeiHee MOJI0KEeHNE MEeX Ty (PpOHTANBHOM U caruTTanbHOR. ['0N0BKa 1 1Ieiika pedpa BpallaroTcst BOKPYT
MPOJIONIBLHOM OCH, TeNlo pedpa TO OMYyCKAETCsI, TO MOJHUMACTCS.

PeGepnas xocTh coequHseTCs ¢ peOEepHBIM XPALIOM ITOCPEICTBOM peOepHO-XPSIIEBBIX CYCTaBOB, articulationes
costochondrales.

Koportkuii pebepusiit xpsur [ pebpa coemuHseTcst ¢ pyKOATKON TPYAWHBI IPH MTOMOIIY CUHXOHAPO3a, Xpsanu [1—
VII pebep — mpu noMoIy rpyanHo-peOepHBIX CyCcTaBoB, articulationes sternocostales, B KOTOPBIX CyCTaBHBIMU T'0O-
JIOBKaMH SIBJIIOTCS peOepHbIe XPSIIH, a CyCTaBHBIMU BIIalMHAMU — peOepHbIC BRIPE3KU I'pyAuHbL. Ponb cycraBHON
KarcyJybl BEITIONHSACT HAAXPSIIHALA, TOJKPEITICHHAS JIYYHCTEIMU TPYIUHO-pEOCPHBIME CBsI3KaMH, ligg.
sternocostalia radiata. Kpome Toro, B kaxJJoM CycTaBe HMEETCSl BHYTPUCYCTaBHAas ITpyArMHO-peOepHas cBs3Ka, lig.
sternocostale intraarticulare.

I—VII pebpa, gocTuraromue CBOUMH XpAlIaMy TPyIUHBI, Ha3bIBAIOTCS HICTUHHBIMU, costae verae. OcTanbHbIe pedpa
HEIMOCPEICTBEHHOTO COSTUHEHUS C TPYIUHON HE HMEIOT M OTHOCSITCS K YHCITY JIOKHBIX, costae spuriae. Xpsiiu
VIII—X pebep coenuustores Apyr ¢ ApyroM U ¢ xpsmomM VII pedpa GpuOpo3HbIMU epeMBIYKaMHU U MEXXPSILIEBBIMU
cycraBamy, articulationes interchondrales, o0pa3ys xpsmieByto ayry, a xpsmu XI—XII pedep kopoTkue 1 cBOOOIHO
3aKaHYMBAIOTCS B MATKHX TKaHAX OPIOIMIHOW CTEHKH.

Yrkaagku

Ipsimas 3aguss npoexumsi. YKJIaaKa OpH BEIIIOTHEHUN PEHTTEHOTPaMMbl pedep B MPSAMOM 3aAHEH MPOCKIUU IPOU3-
BOJIUTCA B TIOJIOKEHUU OOJIBHOTO Ha crIMHE. BepXHss KOHEYHOCTh UCCIEAyeMOM CTOPOHBI OTBEIEHA (7151 BHIBEICHHS
nonatku). Kaccera pacrnosiaraercs B IJIOCKOCTHU CTOJIA, CPEAHSIS JIMHUSI KACCEThl COBIIAJAeT CO CPEAHEKIIOUUYHON
JIMHHUEN TpyNHOU KIETKU HccaenyemMoil ctTopoHsl. @poHTanbHasA MIOCKOCTh TYJIOBUINA MapaulesibHa, a cCaruTTalbHas
— NEpHEHAUKYJISIPHA K INIOCKOCTH CToJIa. [{eHTpanbHbIi y4OK JIydeil HallpaBJIAIOT Ha CEPEAUHY HCCIIENYEMOMI
[IOJIOBUHBI TPYJHOM KJIETKH NEPIEHAUKYIIPHO K IIOCKOCTH CTOJIA.

Ha mony4yenHo#l peHTreHOrpaMMe U3y4eHHUIO MOAJIekKAaT MEeHKH, OyropKH U 3alHUE OTAEIBI Tell pedep.

[Ipu npou3BOACTBE PEHITEHOrPaMM B BEPTHKAIHHOM IOJIOXKEHUH OOJIBHOTO COOTHOIIEHHS MEXy LEHTPAIBHBIM
MyYKOM JIy4eld, peHTreHOrpadUpyeMbIM OT/IEIIOM M KacCeTO He MEHSFOTCS.

Ipsamas nepeansisi mpoekuus. YKiIaaKa Py BBITIOTHEHUH PEHTICHOIPAMMBI pedep B MPSMOH MepeaHel MpoeKInn
MIPOU3BOAUTCS B TIOJIOKEHUU OOJIBHOTO Ha JKMBOTE, T'OJIOBA IIOBEPHYTA B CTOPOHY, IPOTHBOIIOIOXHYIO HCCIEAYEMOM.
BepxHss KOHEUHOCTh UCCIEyEMON CTOPOHBI OTBEJIEHA M COTHYTA B JIOKTEBOM cycTase. DpoHTanbHas IIIOCKOCTh TYJIO-
BUILIA NApAJIJIEIbHA, & CArUTTalbHAsd — MEPHEHIUKYISPHA K IJIOCKOCTH cToJa. L{eHTpanbHbIN My4OK JIyyeld Hanpas-
JAIOT Ha CEPEANHY HCCIIEyEMOM MTOJOBUHBI IPYJHOMN KIETKU NEPIEHANKYISIPHO K IIIOCKOCTH CTOJIA.

Ha mony4yenHo# peHTreHOrpaMMe U3y4eHHUI0 MOAJIeXKAaT epeaHIe OTAeNbl Tel pedep.

BoxoBas npoeknusi. YKiIa/Ka MpU BBIIOJHEHUH PEHTTCHOTpaMMBI pedep B O0KOBOW MPOEKIIMH MPOU3BOJAUTCS B
MOJIOXKEHUH OOJIBHOTO Ha McclieqyeMoM OOKy, BepXHHE KOHEUHOCTH MOAHATH KBepXy. Kaccera pacnonaraercs B ruioc-
KOCTH cTona. OpOoHTaNbHAs IIOCKOCTH TYJIOBHINA IEPIIEHANKYJIIAPHA, & CarnTTajdbHas — MapajijielbHa MIIOCKOCTH
CTOJIA.

IlenTpanbHBINA MYYOK JIydel HAIIPaBJISIIOT HA CEPEIMHY TPYAHON KIETKH NEPIEHIUKYJIIIPHO K IIJIOCKOCTH CTOJA.

PenrrenorpamMma mnpou3BOAUTCS NMPU KOPOTKOM (OKYCHOM PACCTOSHUH.

[Tony4yenHast peHTreHOIpaMMa MO3BOJISET U3y4aTh pedpa mpuiiexaileld K Kaccere CTOPOHBI TPYTHON KIIETKH.

Kocshle npoexknun. YKIagKu IPU BEIIOJTHEHUN PEHTIEHOTPaMM pebep B KOCHIX MPOEKLIUIX MPUMEHSIOTCS C I1e-
JIBIO MOJIYYEHHSI OTYETIMBOTO N300 paKeHHS 3aJHEOOKOBBIX U epeJHEOOKOBBIX OTAENIOB Te pedep.

Jnst pentrenorpadun 3a1HE00KOBBIX OTAEIOB Te pedep O0NbHON yKIaIbIBaeTCs WM yCTaHABIMBAETCS TaK, YTO-



OBI 3a7Hss IOBEPXHOCTh IPYIHOM KIeTKH 00pa3oBaja ¢ INIOCKOCThIO ¢TojIa M KacceThl yroi 30—40°. BepxHss ko-
HEYHOCTH HCCIIETyeMOI CTOPOHBI MOJHATA KBEPXY, ApYyras KOHEYHOCTh BBITSHYTA BIOJb TyloBUIIA. LleHTpampHBIN
MYYOK Jy4el HalpaBIsIOT Ha CEPEeIUHY HCCIIeyeMOU MOJOBUHBI TPy IHON KIETKH NEPHEHIUKYISPHO K MIIOCKOCTH
cTOJIa.

s pentreHorpaduu nepeiHe00KOBBIX OTICIOB Tel pedep OOJbHON YKIIAIbIBACTCS WIIM YCTaHABIMBACTCS TaK,
YTOOBI EpeAHsIs HOBEPXHOCTD TYJIOBUIIA 00pa3oBalia ¢ IUIOCKOCThIO cTosa U KacceTsl yroy 30—40°. LienTpanbHbiid
My4OK JIy4yell HapaBJIAIOT Ha CEPEANHY HUCCIIEeyeMON MOJIOBUHBI IPYJHOM KJIETKU NEPIEHANKYISIPHO K MIIOCKOCTH
cTOJA.

Kocas 3annss npoexuys Aj1s CyCTABOB I'OJIOBOK pedep. YKIIaJKa PH BHITOJTHEHHH PEHTTE€HOIPaMMBbI CyCTaBOB TO-
JIOBOK pebep B KOCOMW 3aHel MPOEKIIMH MPOU3BOANUTCS IIPH MOJ0KEeHHH 00apHOTO Ha cninHe. Kaccera pacmonara-
eTcs B IIIOCKOCTHU cToa. OCTUCTBIE OTPOCTKU IPYIHBIX TTO3BOHKOB COOTBETCTBYIOT CpeIHEH JINHUU KacCeThl. 3aTeM
HCCIIEyeMYIO CTOPOHY O0JILHOTO PUTIOJHUMAIOT TaK, 4TOOBI ()POHTATbHAS TUIOCKOCTh TYJIOBHINA 0Opa3zoBaia c
MJIOCKOCTBIO cToa yroa 10—12°. IleHTpanbHblii My4OoK JIy4eld HalpaBIIsIOT HAa CPEAUHHYIO JTUHUIO TPYIHON KIETKH
NEPHEeHANKYJIISIPHO K IJIOCKOCTH cTosia. Ha momydeHHo#l peHTreHorpaMMe OTYETIMBO BUIHBI CYyCTaBhl IOJIOBOK pedep
OTAAJICHHOM OT KAaCCEThl CTOPOHBI.

PentrenoanaroMmmuveckuii anaim3

[psimas 3aguss npoexuusi. Ha pertrenorpamme pedep B mpssmoit 3aaueit npoexkuuu (puc. 115) oruernuso nudde-
PEHLMPYIOTCS IeHKH (2), Oyropku (3) u 3aaHue OTAENHbI Ten pedep (4a). [onoBku pebep (1) MPOSKIIMOHHO MEPEeKPhIBa-
I0TCS TEIaM{ ¥ TONIEPEYHBIMU OTPOCTKAMH TTO3BOHKOB.

[onepeunsrit pazmep meek [—IV pebep 3HaUMTENBHO YK€ 3aIHUX OTIENOB Tes 3TUX pedep. Haunnas ¢ V pebpa B
KayJaJbHOM HallpaBJICHUH TOTEPEUHbIN pa3Mep IIeeK HapacTaeT U MOYTH PaBEH MONEPEUHUKY 33JHUX OTAEIIOB TeJl TeX
xKe peoep.

[TonepeuHslii pa3Mep II€eK 3aBUCUT OT CTEIICHU BBIPAXXEHHOCTH I'peOHEel 1o UX BepXHUM KpasM. MHoraa rpeOHu
BEPXHUX KpaeB meek V—X pebep BIpaskeHbl TaK PE3K0, YTO MOMEPEUHUK MEHKH 3HAYUTEIBHO MpeodianaeT Haj
TaKOBBIM 33/JJHETO OT/eJia Tena pedpa, CUMYIUpPys B3AyTHE EeHKH, YTO HEPEIKO B MPaKTHYECKOH paboTe TpakTy-
eTcs Kak matojiorudeckoe sipiaenue (puc. 116). Hleiiku XI—XII pebGep BbIpakeHbl HEOTYETIIUBO. [ 0JI0BKY U IIEHKH
(II—X) pebep pacmosnaraloTcsi Ha ypOBHE MEKIIO3BOHOYHBIX TUCKOB U MPOEKIIMOHHO MEPEKPHIBAIOTCS MOIEPEYHBIMU
OTPOCTKaMU T'PYIHBIX TO3BOHKOB, OJHAKO CTENEHb MPOSKIIMOHHOTO HACIIOCHHUS MTOTIEPEYHBIX OTPOCTKOB ITO3BOHKOB Ha
pebpa Ha pa3HBIX YPOBHSIX HEOJMHAKOBA. Tak, TONOBKH U meiku [ — IV pebGep momHOCThIO IepeKphIBAIOTCS MU, V—
VII pebep — uvactuuno, a ronosku 1 meiiku VIII — X pebep npoeKunoHHO HacTauBarOTCs Ha MOMEPEYHbIE OTPOCTKU
TOJBKO HIDKHUMU KPasMH HJIH CBOOOTHBI OT HAJIOXKEHHUS TCHEH MOMEePEUHBIX OTPOCTKOB (puc. 115).

Byropku pebep pacrnonararoTcs mo 3aJHEHMKHEH TTOBEPXHOCTH pedep Ha rpaHuIle MeHKH U Tena. B cBs3u ¢ Hakio-
HOM BEpXHUX pebep, 00yCIoBIeHHBIM (PU3MOTOTHYECKUM KH(PO30M IPyJHOTO OTAea T0O3BOHOYHOTO CTOI0a, a TaK-
xe Oonee HU3KUM MOJIOKEHHEM IPYIMHBI II0 OTHOIICHUIO K | rpy1HOMY TO3BOHKY, OYyTOpKH BEpXHHX TpeX pedep mpo-
SIUPYIOTCS Ha peOPO U BBICTYIAIOT 110 KOHTYPY BEPXHEro Kpas mocienHero (Ha [ pedpe cooTBEeTCTBEHHO KOHTYPY
BepXHEW MOBEpXHOCTH). B pe3yabraTe 3TOTO peHTreHoBckasa cycraBHas meib | — Il pebepHo-monepednsix cyc-
TABOB TAKKE MIPOELUPYETCs HA pedpo, OJIKE K €r0 BEpXHEMY KOHTYPY, B BUAE BEPTUKAIBHO PACIIOIOKECHHON YETKO
ouepueHHOU nonockl mpoceeTiieHns. B [IV—VII peOpax Oyropku HacianBaroTcs Ha pedpoO WIM YaCTUYHO BHICTYIIA-
0T 110 €T0 HI)KHEMY KOHTYPY, BCIIEJCTBUE Yer0o PEHTIEHOBCKUE CyCTaBHBIE IIeJIN peOepHO-TIONepEeYHBIX CYCTaBOB
MPOCLUPYIOTCS OJIMXKe K HIKHEMY KOHTYpy pebep. B VIII—X pebGpax peHTreHOBCKHE CyCcTaBHBIE €N YKa3aHHBIX
CyCTaBOB UMEIOT BHJI MOJOCHI IPOCBETIEHUS C YETKUMH KOHTYpaMH, HAlPpaBJIEHHON KOCO CBEPXY — BHU3, U3HYTPH
— KHapyxH (puc. 115).

Ilefiku 1 3aAHUE OTAETHI TeN pedep HEOAMHAKOBO PACIIOIOKEHBI 10 OTHOLICHUIO K LIEHTPAaJIbHOMY YUKy pEeHTIre-
HOBBIX Jrydeil. Illeliku u 3agHIe OTAENbI TeNl BEPXHUX YEThIpEeX pedep pachoioKeHbl KOCO M0 OTHOIIECHHUIO K HANpaB-
JIieMOMY TYUKY JIy4eil (cBepXy — BHH3, CIIepeld — Ha3ajl), a COOTBETCTBYIOLIHE OTIEIbI CPETHUX U HIDKHUX pedep pac-
MIOJI0’KEHBI IEPIIEHAUKYIISPHO 110 OTHOIIEHHUIO K EHTPaJIbHOMY MyUKy Jydeil. BcaeacTBre BIIEU3I0KEHHOTO EeHKU
u 3agnue otaensl Tea —IV pebep Ha peHTreHorpaMMe B IPSIMOM 3aiHEH MPOSKLMHU MPEACTABIAIOTCS O0sIee y3KUMH, YEM B
JCWCTBUTEILHOCTH, YTO O0YCIIOBJIEHO MX MPOSKIIMOHHBIM cykeHreM. Llleiiku u 3amaue otaens Ten V—X pebep Ha peHT-
reHOorpaMMe 3HaUNTEIbHO IIHUPE BhIIIENEKAIINX, YTO 00BSICHIETCS KaK OOJbIIel BETMYNHON UX MOTIepeYHUKa, TaK U
OTCYTCTBUEM MPOEKLUMOHHOTO cykeHus (puc. 115).

Boposzna pedpa oTyeTnnBoO onpeaemnseTcsl HA PEHTIeHOTpaMMe B BUJIE MOJIOCH! IPOCBETICHUS, TAHYIEHCS BAOJb
HWKHETO KOHTYpa pebdpa. bopo3aa HaunHaeTcsi HEMOCPENCTBEHHO OT Oyropka pedpa iy oteryns 1—1,5 cu ot nmocnen-
Hero. boposasl II—III pebep 0ObIYHO HE BUIHBI, YTO 00YCIOBIEHO HX MANBIMU Pa3MEPaMHt, a TAKKE MPOECKIIMOHHBIM
cy’keHueM pebep, BBI3BaHHBIM HAKJIOHHBIM HOJI0KEeHHEM nocieaaux. bopo3asl [V—VI peGep umeroT Bu y3Kux
MOJIOCOK MPOCBETIICHUS M OMPEACISIIOTCS JOCTATOYHO OTYeTIUBO. Jlyurne Bcero 60po3as! BepaxeHsl B VII—X
pebpax, Hanboee mupokue — 6opo3abl IX—X pedep.



Puc. 115. OOG30pHast peHTreHOrpamma Ipe-
Iapara pe6ep B pr[MOfI 33[[HCI7[ MPOCKINH.
I — ronoBka pedpa; 2 — mieiika; 3 — Oyropok-
4a — 3agHuMU oTmen Tena pebpa; 46 — nepeqHHU
otaen tena pedpa. OAMHOYHBIMH CTpEJIKaMu 00O03Ha-
YeHbl PEHITCHOBCKHE CYCTaBHbIC ILIEIH PEOEpHO-
HOIEPEYHBIX CYCTaBOB; ABOHHBIMH — GOpO3/bI pedep;
TPOIHBIME — BHYTPEHHHE ITOBEPXHOCTH pedep; MyHK-
THpOM 0003HAa4YeH BEpXHUH Kpail pedpa B KpaeoOpa-
3yIOIIIEM OT/eNe; 3BE3J0YKOH 00O03HAauYeHa TOJIIMHA
pebpa B KpaeoOpasyrouieM oTaelne.

Puc. 116. Ilpunensuas
peHTreHorpamma pedep B npsiMon
3aHel nmpoekuuu. [ pedHn meek pedep
PE3KO BBIPAXKEHBI M CUMYIIHPYIOT
B3yTHE (YKAa3aHO CTPEIKOM).

Hannune 60po3asl 00yca0BIMBaeT BOTHUCTOCTh M HICTOHYEHHE KOPKOBOTO CJI0S HUKHETO Kpas pedpa, a HHOTAa
Kak Obl U Pa3BOJIOKHEHHUE €0, OJIHAKO €ro KOHTYP BCerja 0cTaeTcss Y4eTKUM. HedueTkocTh HIKHETO KOHTYpa pedpa
HE3aBUCUMO OT BBIPAKCHHOCTH OOPO3JIBI BCET/Ia JOJKHA OLIEHUBATHCA KaK MATOJIOTUYECKOE SIBJICHHE.

Bopo3na mocreneHHo HCTOHYACTCS M CYe3aeT B HAIIPABJICHHUHU K TIEpEIHEMY OT/EIy Tena pedpa (puc. 115).

upuna pedep Ha BceM NMPOTSHKEHUU HeoauHakoBa. Hanbomnee mupokuil y4acTok B KaKA0M pedpe UMeeT NpoTsi-
XKEHHOCTh 2—3 ¢M M COOTBETCTBYET 33JJHEMY OTJIETy Tena pedpa U ypOBHIO CaMOTO HIMPOKOTO y4acTka 00po3/sl ped-
pa. OH pacroyiaraeTcsi IPUMEPHO Ha CEPEeJMHE PACCTOSIHHSI MKy MIO3BOHKOM M OOKOBBIM OT/EIIOM Tela pedpa (puc.
115).

BokoBrle otnensl Ten pedep 3aHUMar0T KpaeoOpasymolee NoJ0KEHNUE U, COBIIAAas C HAIIPaBJICHUEM LICHTPAJILHOTO
My4Ka JIydel, MpeCTaBIsSIOTCS MPOSKIIMOHHO YKOPOUeHHBIMU. ClielyeT MOMYEPKHYTh, YTO B KpaeoOpa3yomui oTael
BBIXOJISIT IepeJHEOOKOBBIC YUACTKH Ted pedep. B cuiy npoeKuoHHOTO yKOpOoUYeHHsI OOKOBBIX OTIEIOB Tel pedep
co3faeTcs BIeYaTICeHUE epexoia BEpXHEero KOHTypa 3aJHero oTAena Teja pedpa B HIDKHUN KOHTYp NepenHero, a
HWKHETO KOHTYpa 3aJIHETO OT/eNa Teja pedpa — B BEpXHUH KOHTYp nepeanero oraena. OQHaKo Ha CTPYKTYPHBIX
PEHTreHOTpaMMax MOKHO BUJETh TOHKYIO JIMHUIO, KaK Obl COSIMHSIONIYI0 HAPYKHYIO IOBEPXHOCTh C BHYTPEHHEH B
KpaeoOpasylouieM OTIeNe U MEePeXoIsIIyIo 3aTeM B BEpXHUH KOHTYp IepeJHero oTaena Tena pedpa. ITo oTodpaxe-
HHUE BEPXHETO KOHTYpa pedpa B KpaeoOpa3yrolieM OTAeNe, KOTOPOe JIydllle POCIeKUBACTCSl B BEPXHUX pedpax (puc. 115;
0003HaYEHO MTyHKTUPOM).

BuyTpenHss noBepXHOCTh pedpa, onpeaessieMasl peHTTeHOJIOTHYECKH JINIIb B KpacoOpasylolieM y4acTKe, B OT-
JU4Yue OT HapYXKHOH MpeAcTaBICHAa HHTEHCUBHON POBHOM MIIM CIIETKa BBITYKJIOW KHYTpH JUHMEH, nayniei o 11 — III
pedpax Koco cBepXy — BHU3, H3HYTPU — KHapYKH, B HIDKEIIKAIIHNX JKe TIPUOOpEeTacT OTBECHOE HalpaBlieHUE, TIPH-
OMIKasCh K BEPTHKAIN, YTO 00YCIIOBJICHO Pa3IMYHBIM TIOJIOKEHHEM U HakJIOHOM pebep (puc. 115; 0003HaueHO TpOHHbI-
MU cTpenkami). CoeuHsIsi HapyKHBIH KOHTYpP C BHYTPEHHHUM, I10JTy4aeM TOJIIMHY pedpa B 3ToM otaese (0003Ha4eHO
3BE37I0YKOI1), TOT/a KaK B APYTUX OT/eNaxX Ha PEHTTeHOrpaMMax ONpEeJIeINTh TONIUHY pedpa HEBO3MOXKHO.

[lepennue otnensl Ten pedep (46) Ha peHTreHOTrpaMMe B TIPSAMON 3aJHEN MPOESKIIMA UMEIOT KOCOe HalpaBIeHUE —
CBEPXY — BHU3, CHAPYKU — KHYTPH U PACIOJIOKEHBI 3HAYUTEIIEHO HIDKE 33 THUX, YTO O0BSICHIETCS (DU3MOIOTHIECKIM



KU(O30M TPYIHOTO OT/Iej1a II03BOHOYHOTO CT0JI0A, O0JIee HU3KUM CTOSTHUEM

| TPYIMHBI 110 CPABHEHHIO € | IPYIHBIM O3BOHKOM M H3rMOOM pebep 10 Kparo.
IlocreneHHO KOHTYpPBI peOpa CTAHOBSITCS MEHEE OTUYETIMBBIMHU, TONEPEUHUK
YBEITUYHUBACTCS, YTO OOYCIIOBIICHO KaK UCTHHHBIM PACIIUPEHUEM MTEPETHHX
OTJIEJIOB TeN pedep, TaK U MPOCKIINOHHBIM YBEIMYEHHUEM B CBA3U C OTIAJICHHO-
, CTBIO X OT KacceTsl (puc. 115).

. IHpamas nepeansia npoexuus. Ha pentrenorpamMme pedep B IpsAMOi me-
penueit mpoekiuu (puc. 117) Xopomio onpeaesoTes nepeaHnue OTASTbI TeT
pebep (46), OTYCTIAMBO MPOCICIKUBACTCS KOPKOBBIH CJIOH IO BEPXHEMY U

| HIDKHEMY KOHTYpaM U ry04yaToe BEeIIECTBO C MPEUMYIIECTBEHHO MPOAOIb-

| HBIM HaTIpaBJIeHHEM KOCTHBIX 6anok. IlepeHue oTaensl Te pebep y MecTta
OCIMHEHUS ¢ peOepHBIMH XpsAIaMy 00pa3yIoT HHTCHCHUBHYIO POBHYIO WIIH

| BOJIHMCTYIO JIMHUIO (0003HAYEHO CTPEIKOM), MHOTIa MMEIOILYIO BUJI OBaJIa.

. boxoBBI€ OTAENEI TEN pedep UMEIOT TE XKe PEHTTeHOAHATOMHUYECKHE OCOOCHHO-
CTH, YTO U Ha PEHTI€HOTPaMMe B IPSIMOH 3aJHEH MPOEKIINH, OHAKO B Kpae-
J 00pa3yromuid 0TAeN BEIXOAAT ApyTrHe (3a1He00KOBBIE) yUaCTKH Tel pedep.

| lllefiku, Oyropku u 3aHUE OTAEIBI TN pedep B CBSI3U C UX OTAAJICHHOCTHIO
OT KacceThl MPOSKIIMOHHO YBEIUYCHBI U MAIOCTPYKTYPHBI.

BoxoBas npoeknus. Ha perrreHorpamme pedep B 00KOBO MPOESKIIUN
(puc. 118) pebpa uMeroT BUA AYroo0pa3Ho U30THYTHIX IUIACTHHOK, HAIIPABICH-
HBIX CBEpXy— BHU3, ¢33 — Hanepea. HakimoH pebep mocTeneHHo yBelInin-
BaeTCs K HIDKHEMY OTIeNy TpyAHO# kieTku. Pebpa npaBoil u neBoi
o CTOPOHBI MOJIHOCTHIO MJIM YaCTUYHO MEPEKPHIBAIOT APYT APYyra, IpUYeM J10-
Puc. 117. OG3opas pentreHorpamma npe- CTYTHBI JUIS H3yUeHHs pebpa Npuiiexaniell CTOpOHbI, a pebpa oT/1aneHHOM
napata pedep B MPAMOii mepenHei MPOCK- OT KACCETBI CTOPOHBI NPOCKIMOHHO YBENMYEHBI, CTPYKTYPa HX He Tpociie-
Ouu. OTyeTIuBO ONPECAC/IAOTCA KOHTYPbI
CTPYKTYpa MepEHIX OT/IENOB Ten pedep (46 ) xuBaetcs. Cienyer OTMETUTh, YTO B ONTHMAJIbHBIX AJISI U3YUCHHUS YCIOBUIX
Crpeskoii 0603HAUCHO MECTO COCMHCHHA PE- HAXOSITCSI OOKOBBIE OT/ENBI TeN pedep: AuMPepeHIHPYIOTCS UX MOTICPEYHBI
OepHOff KOCTI ¢ peGepHEIM XPALLOM. pa3Mep, MeJIKOSTYEUCTasi CTPYKTYpa M YETKHUE KOHTYPHI. 3aJHHE OTAEIbI TEI
pebep Ha peHTreHorpaMMe B OOKOBOM MPOEKIIUK UMEIOT BUJ MPOCKIIMOHHO YKOPOUYCHHBIX AYT U HACIAWBAIOTCS HA
Tesa mo3BOHKOB. [lepennue otaensl Tes pedep Takxke NPOSKIHMOHHO YKOPOUEHBI, HO CTPYKTypa ux AuddepeHuupy-
eTcd JIydIle.

Kocsle npoexuun. PeHTreHorpaMMel pedep B KOCBIX MPOEKIUSAX MPUMEHSIOTCS JUIsl U3yYEHUsT COCTOSTHUS 3a/IHE-
OOKOBBIX M MepeAHEO0KOBEIX OTHENIOB Tel pedep MpU HEOOXOJUMOCTH JETAIBHOTO N3YUEHHS UX CTPYKTYPHI, a
TaK)X€ BEPXHUX U HIXKHUX KOHTYPOB.

Kocas 3aqnss npoexuus A1 cycTaBoB roJioBoK pedep. Ha pentrenorpamMmme cyctaBoB I'ojIOBOK pedep B KOCOM 3a-
Hell mpoekuuu (puc. 119a) orueTnuBo quddepeHnnpyoTCs TOIOBKU pedep (1) OTIaIeHHON OT KacCeThl OJIOBHHBI TPY/I-
Hoii kietku. CycTtaBHasi moBepxHOCTh royioBok I, XI, XII pebep poBnast unu cierka Boimykias, Bo II —X pedpax ona
COCTOUT U3 JBYX IJIOWAA0K (/a, 6), pacroNOX)EHHBIX O] YTIIOM APYT K IPYTY U pa3[eleHHbIX TI'peOCIIKOM.

OTUYETINBO OMPEACTSIOTCS PEHTICHOBCKHUE CyCTaBHBIE TSN CYCTaBOB roloBOK pedep. Bo II—X pebpax onu
HUMEIOT BHJI IPOCBETICHUH, COCTOSIINX U3 ABYX OTIEJIOB, PACTIONOKEHHBIX O] YIIIOM APYT K Apyry (0003HaueHO
cTpesikamMH). BUaHBI 3aMBIKaIOLINE MIJIACTHHKY TOJIOBOK pedep U CyCTaBHBIX BIIAJUH HA CMEXKHBIX NTO3BOHKaxX (0003Ha-
YeHBI 3BE37/I0YKaMH); TIOCIIEIHUE TIPEPBaHbl HA YPOBHE MEKITO3BOHOYHBIX JUCKOB. PEHTIT€HOBCKHE CYCTaBHBIE IIETH
cyctaBoB rosoBok I, XI, XII pebep npeacrasiieHbl c1abo H30THYTHIMH JIMHEHHBIMH MPOCBETICHUSIMU C YETKUMU
KOHTYpPaMH.

CycTaBbl rOJIOBOK pebep NIPOTUBOTIOIOKHON CTOPOHBI HE ONPENESIOTCS, TaK KaK TOJOBKH pedep MPOEKIIMOHHO
HaclauBalOTCAd Ha Tejla MO3BOHKOB.

PentreHoBckue CycTaBHBIE ILIEIM CYCTAaBOB TOJIOBOK pedep OTYETJIMBO BBIABIAIOTCS Ha TOMOTpaMMax B
npsiMoit 3anHelt npoekiuu (puc. 1196) Ha cpesax, MPOU3BECHHBIX OTCTYIISE 4—5 ¢y KNepeau OT BEPUIMHBI OCTHCTHIX
OTpOCTKOB. B 3TOM ciyvae Gmaronaps s3¢dexTy pazmasbiBaHUS U300paKeHUsI OTMIENIOB CKeJleTa, HaXOJIIIXcs 3a
npeaenamMu YpPOBHA cpe3a, yCTPAHIIOTCS TeHH CYCTaBHBIX U MOMEPEYHBIX OTPOCTKOB MO3BOHKOB. Xopoiio audde-
PEHLUPYIOTCA PEHTTE€HOBCKHE CYCTaBHBIC LIS CYCTaBOB I'OJOBOK pedep ¢ 0benx ctopoH (puc. 1196; o0o3naueHo
CTpEIKaMH).



Puc. 118. O0630pHas peHTreHOrpamMmMa mnpernapara pedep B 00koBoi nmpoeknun. OTI4ETIMBO MPOCICKUBAIOTCS KOHTYPBI M CTPYKTypa
TeN pebep MpuiieKalei K KacceTe CTOPOHBI.

Puc. 119. IlpunensHas peHTreHOrpaMMa CycTaBOB I'OJIOBOK pebep B KOCOil 3aHell MPOCKIUH (a) U TOMOTpaMMa B MPSIMOH 3aaHeH mpo-
eknuu (6).

1 — ronoBka pebpa; /a, 16 — TUIOIAIKK CYCTaBHOM MOBEPXHOCTH I'OJIOBKH. 3BE3I0UKaMH 0003HAUCHBI peOepPHBIC IMOYKH TEN MO3BOHKOB, CTPEIKAMH — PEHT-
T@HOBCKasl CyCTaBHAasl LIeNb CYCTaBa TOJIOBKU  pedpa.

Bo3pacTable ocoGennocTu pedep

Y HOBOPOXIEHHBIX pedpa COCTOIT MPEUMYIIECTBEHHO U3 IUIOTHOTO BemiecTBa. ['y0uaToe BemecTBo Ha MPOTshKe-
HUU pebep MpeCTaBICHO HEPABHOMEPHO: B 33 JHEM OTJIENIe OHO HMeeT HanOOIIbIINI 00beM B 1IeiKe pedpa, B 001acTH
TeJla OHO HE MPOCIICKUBACTCS WIH UMEET BHJ| Y3KOH IIEHTPaJIbHOM MOJIOCKH; K TIepeJHEMY OTJAeNy Tela pedpa 1mo-
JIOCKa T'y04aToro BeulecTBa MOCTEIEHHO PacIMPAETCs U JocTUraeT Haubosnpero oobema (puc. 120a).

[Tocne poxkaeHus: KOJIMYECTBO I'y0YaTOTO BEIIECTBA MOCTEIIEHHO HAPACTACT, U YK€ K KOHILY 1-ro Wiu Havamy 2-To
roJia )KM3HU KaK peHTreHorpaduuecku, Tak U Ha pacimiiax mpernapaToB pedep onpenesieTcs TANYHAs CTPYKTYpa,
MpEeACTaBICHHAS B OCHOBHOM KPYIHOSMEHCTHIM I'yOUaThiM BEILIECTBOM, KOCTHBIC TIEPEKIIaIuHBI KOTOPOr'O UMEIOT Ipe-
HUMYIIECTBEHHO IMPOJ0JibHOE HampasieHue (puc. 1200).



Puc. 120. Pa3Butue pebdep.

a — CKeJIeT TPYJIHON KJIETKH HOBOPOXJIEHHOT0, 6 — CKeJIeT IpyJHOM KieTKH pedeHka 11 mecsineB (0ObsSCHEHHE B TEKCTE).

Puc. 121. Pa3BuTne melku u rooBKu pebpa (0OBsACHEHHE B TEKCTE).

a — MenuanbHas MOBEPXHOCTD LIeHKH pedpa poBHas (0003HAUYEHO CTPENKOW); 6 — MequalbHas HOBEPXHOCTD HIEHKU pedpa pa3zeseHa BHICTYIIOM Ha JBE Yac-
TH, CTOSAIIME MO TYIBIM YTJIOM APYT K APYry (0003HAYEHO CTPENIKaMH); B— TOYKH OKOCTEHEHHs T0J0BOK pebep (0003HaUEHO JABOMHBIMH CTPEIKAMN).

[Ipouecc cioHrMOM3UPOBaHUS IPOUCXOIUT BO BCeX pedpax OJHOBPEMEHHO.

Ha pentrenorpamme B mpsiIMOii 3aiHEH MPOEKIIMH MOBEPXHOCTH IEHKHN pebdpa, oOpalieHHas K TO3BOHKaM, B HOpMeE
poBHas (puc. 121a; 0003HaUEHO CTPEIIKOH), ClIeTKa BhINyKJas WX UMEET BBICTYI B IICHTPE, KOTOPBIH pa3feisieT e
Ha JBE YaCTH, CTOSIIKE MO TYIBIM yIJIOM IpYT K ApyTy (puc. 1216; 0603Ha4EHO CTPEIKAMH).

o mosiBneHUs! TOUKH OKOCTECHEHHS TOJIOBKH MEXy MEIHaIbHBIM KOHTYPOM IIEHKH U KOHTYPaMH OOKOBBIX IIO-
BEPXHOCTEHN TeJ IO3BOHKOB OMpeeNaeTcs IPOCBETICHNE IMUPUHONH 3—6 MM, COOTBETCTBYIOIIEE XPSAIIEBOM T'OJIOBKE
Y MPOCKIIMHU CYCTaBHOM III€JIU CycTaBa rojioBku pedpa (puc. 1216).

B mponecce pa3BuTus pedpa nmony4aroT 100aBOUYHbIE TOYKU OKOCTEHEHHUS I TOJIOBKH U Oyropka. JJo6aBouHoi
TOYKHM OKOCTEHEHHS JJI1 HUXKHETO Kpas pedpa, o kotopoil numet B. A. J[psiueHKO, HE CYIIECTBYET, TaK KaK Ha CKe-
JeTax IIo0B 5—7 MecseB U MPH UX peHTreHOrpadry OTUYETIUBO ONPEACISIOTCS 00pO3/bl pedep, UYTO CBUIETETbCTBYET
0 Pa3BUTHUH HIKHETO Kpasi peOpa, BKIo4as 00po31y, 3a CUET OCHOBHOM MEPBUYHON TOUKH OKOCTCHECHHUSI.

To4yku OKOCTEHEHHUS I'OJIOBOK BIEPBBIE MPOCIEKUBAIOTCS HA PEHTICHOIPaMMax B MpsMOM 3anHel npoekuu B 10-
JIeTHEM Bo3pacTe. TOYKH OKOCTEHEHHsI TOJIOBOK MOSBIIAIOTCS 0HOBpeMeHHO B | — IX pebdpax, HeCKoIbKO mo3aHee B X U
eme no3anee — B XI—XII peOpax. Oanako 10 13 jieT OHM BUAHBI HE Y BCEX 00CIIENYEMBIX, a ¢ 14 JICT BBISBIISIOTCS MOY-
TH BO Bcex ciydasx (puc. 1216; 0003HaueHo qBOIHON cTpenkoit). I'omoBka kaxmoro pedpa pasBuBaeTcs U3 OJHOU
TOYKH OKOCcTeHeHUs. C MOABICHUEM TOUEK OKOCTEHEHHS TOJIOBOK MOYKHO CYJTUTh O COCTOSIHMM PEHTT€HOBCKOMN CYCTaB-
HOU II[ENT CyCTaBOB T'OJIOBOK pedep.

Y HOJapOCTKOB PEHTTEeHOBCKAsI CyCTaBHAs IEh CYCTaBa FOJIOBKH pedpa XOpOIIO IPOCIICKUBACTCS Ha PEHTTEHO-
rpamMMax pebep B npsaMoi 3anHeil npoekuuu (puc. 1216). ITo Mepe yBenuueHns pa3MepoB T'OJIOBKH U [IOCIIE €€ CHHOCTO-
3UPOBAHMS BUIMMOCTh PEHTICHOBCKOW CYCTaBHOH IIIETTN CYyCTaBa TOJIOBKH pedpa yXy/IaeTcs, TaK KaK rOJI0OBKa MPOEKIIU-
OHHO HAacllauBaeTCs Ha Tella U MONIEPEUHBIE OTPOCTKH MO3BOHKOB. CHHOCTO3 TOJOBOK HacTymaet K 18—20 romam.

[HosiBneHNe 1 CHHOCTO3UPOBaHKUE J0OABOYHBIX TOYEK OKOCTEHEHHSI OyrOPKOB MPOUCXOAST B T€ K€ CPOKH, UTO H
rojoBoK pedep. OgHaKo UX PEHTTEHOJIOIMYECKOEe PAacO3HABAaHUE 3aTPYJHEHO M3-3a MAJIBIX Pa3MEPOB U MPOCKIUOH-



HOTO HaCJIOEHUS MOMEePEYHBIX OTPOCTKOB TTO3BOHKOB.
XpsimeBasi TKaHb HE 3aJIep’KUBACT PEHTICHOBHI JIyYd M IOTOMY peOepHbIe XPALIN Ha PEHTT€HOTpaMMax He BUIHBI.

C 3-ro mecsiTUIETHS KU3HU HAUMHACTCS MPOIIECC OKOCTEHEHUS peOepHbIX Xpsmiei. CpOKH MOSBICHHS TEPBBIX
00bI3BeCTBIICHUH BapbupyoT. OHU paHbIIE BCEro ONpeaestoTcs B xpame I pedpa, 3aTeM B OCTalIbHBIX, TO31HEE
Bcero o0bI3BecTBIsieTcs xpsnl [ pedpa. OObI3BecTBIICHHE pEOEPHBIX XPALICH MPOUCXOJUT HEPABHOMEPHO.

IlepBbie mpu3HaKy 0OBI3BECTBICHUS XPsllla HAOMIOJAI0TCS HA TpaHuIle ¢ pedepHoil KocThio. Ho mexay pebep-
HOM KOCTBIO M OOBI3BECTBICHHBIM y4aCTKOM PeOEepHOTro Xpsllia JIUTEIBHO MPOCIEKUBACTCS y3Kas MOJI0CKa MPo-
CBETJICHHS, 00yCIIOBIIEHHAsI OTCYTCTBHEM HM3BECTHU B XPSIILE; MOCIEIHSS HHOT/Ia OIIMOOYHO PACLEHUBACTCS KaK JIMHUS
nepenioma. Co BpeMEHEM CTeTeHb OOBI3BECTBIICHHUSI PeOEpPHBIX XPSIIeH HApaCTaeT, HO U3BECTKOBBIC BKPAILICHUS OTKIIa-
JBIBAIOTCS TIIABHBIM 00Pa30M MOBEPXHOCTHO, YTO HA PEHTTEHOrpaMMax JaeT KapTUHY HHTEHCHBHBIX I0JIOC I1O
BEpXHEMY M HHKHEMY KOHTYypaM Xpslia, COCTOSIINX U3 OTACIbHBIX TIBI00K. HUKHSs monoca mosiBasieTcs paHbplie
u Oosee MaccuBHA, 4eM BepXHsis. Y juil ctapiie 60 JIeT HHOTIa OTMEYAeTCsl pPABHOMEPHOE CIIONIHOE OKOCTEHEHHUE pe-
OCpHBIX XpALICH.

I'PYJUHA

AHaTtomusi

I'pyauna, sternum, OTHOCHTCS K TUIOCKUM KOCTSIM U COCTOMT M3 TPEX OTHEJOB: PYKOSTKH, manubrium sterni, Te-
Ja, corpus sterni, ¥ ME4eBUIHOTO OTPOCTKA, proc. Xiphoideus. Kpome Toro, nHoraa B rpyinHE UMEIOTCS HETIO-
CTOSIHHBIC HaATpYAMHHBIE KOCTH, 0ssa suprasternalia.

PykosiTka — caMblii MaCCUBHBIN OT/Ie] TPYIMHBI, HA BEPXHEM Kpae KOTOPOH nMeeTcs sipeMHasi BhIpe3Ka, incisura
jugularis, a Ha GOKOBBIX — KIIOYMYHBIC BBIPE3KH, incisurae claviculares, o KOTOPBIMH HaXoAsTCA peOepHbIE BbI-
pes3ku, incisurae costales, ans coennHeHus ¢ xpamamu I pedep.

Teno rpyIuHBI COSANHSETCS C PYKOSTKOM MPH MOMOIIU PYKOSATKO-TPYAHUHHOTO CHHXOHAP03a, synchondrosis
manubriosternalis. [{is counenenus ¢ xpsmamu [I—VII pedep Ha OOKOBBIX MOBEPXHOCTSX TENa IPYIUHBI HMEIOTCS CO-
OTBETCTBYIOILINE peOepHBIC BHIPE3KH.

MeueBuAHBINH OTPOCTOK BaprabeseH o gopMe U pazMepam; OH MOKET OBITh BUJIOOOPa3HO paCIEIICH HITH 3aKIII0
YaTh OTBEPCTHUE MO cpeIuHHON JIMHUK. C TEJIOM TPYAMHBI MEUYEBHUIHBII OTPOCTOK COENMHSACTCS MPHU IOMOIIH Meve-
BUJIHO-TPYJMHHOTO CHHXOHIp0o3a, synchondrosis xiphosternalis.

Yxnagkn

Kocas nepeaussi npoexuusi. YKi1ajKa npH BBIITOIHEHHH PEHTTEHOTPaMM IPYAUHBI B KOCOH MepeiHel MPOeKIUU BhI-
IIOJIHACTCS B ITIOJIOKCHHUU 6OHI)HOFO Ha kuBoTe. ['onoBa IMOBCPHYTA BIIPABO. JleBas BEPXHAA KOHCYHOCTDH OITyIICHA
BIOJIb TYJIOBHUIIA, IPaBasi OTBOJUTCS B CTOPOHY U KBepXy. IIpaBasi mojgoBHHa IpyAHON KIETKH MPUIIOAHUMAETCS Hal
CTOJIOM TaK, YTOOBI MEXy (PPOHTAIBLHOM IIIOCKOCTHIO TYJIOBHINA M TNIOCKOCTHIO cToJNIa oOpa3oBaics yroa 25—30°.
MoJtouHble KeNe3bl Y KEeHIIUH OTBOAITCS KHapyx)H. KacceTa pacmonaraercs B INIOCKOCTH CTOJIA MO]] 00JIaCThIO IPy-
InuHBL LleHTpanbHbIi My4oK Jydel HalpaBisioT NEPIeHANKYISIPHO K IUIOCKOCTU CTOJIa MEXAY MEAHAIBHBIM KpaeM
MPaBOH JIOMATKU M TIO3BOHOYHBIM CTOJIOOM Ha ypoBHE V IpyIHOTO N03BOHKA. Ha peHTreHorpamme rpyamHa oT4yeT-
JUBO BUIHA Ha (OHE JIETOYHOTO PUCYHKA.

[IpunogauMas HaJ CTOJIOM JIEBYIO MOJIOBUHY I'PYAHOM KJIETKH M HANPABJISLS LIEHTPAIbHBIA MyYOK JTyUeH MEXIy
MeUaNbHBIM KPaeM JIEBOH JIOMATKH U ITO3BOHOYHBIM CTOJIOOM, H300paKeHHE TPy AMHbI OIY4YaroT Ha ()OHE CepAeUHO-
COCYAUCTOrO ITy4Ka. Awnanornufasie PEHTTCHOI'PaMMBbI MOKHO ITOJIYYHTb, €CJIN ITOJIOKUTH 0O0JILHOTO CUMMETPHUYHO Ha IIC-
PEAHIOI0 TTOBEPXHOCTh TPYIHON KJIETKH M HAIPaBUTh LIEHTPAJbHBIN My4OK JIydeil Ha 00J1acTh TPyAUHBI IO YTIOM
25—30 ° k cpeIMHHOM TIOCKOCTH.

Ecnu mo3BosisieT coctosiHue 60NBHOTO, peHTreHorpadusi TPYANHBI IPOU3BOIUTCS B BEPTUKAIBLHOM IOJIOKEHHIH C CO-
XpaHEeHHUEM OIMMCAHHBIX BBIIIE COOTHOIIEHUHA MEXTy OOJbHBIM, KAacCeTOM M ILIEHTPAJbHBIM ITyYKOM JIydeil.

BokoBasi npoexnusi. YKiaaka npy BEIIOIHEHUH PEHTTCHOTPAMMBI IPyIUHbBI B OOKOBOM MPOEKILUHU MPOU3BOIUTCS B
MoJIOKeHUH 00JIbHOTO Ha O0Ky. BepxHue koHeuHOCTH OTBeneHb! k3aau. Kaccera pacmonaraercs B INIOCKOCTH CTONA
noJ 00NacThi0 TpyArHBL. OpoHTANIbHAS TUIOCKOCTH TYJIOBHINA MEPIEHIUKYISPHA, & CaruTTalbHas — NapajuiesibHa
MJIOCKOCTHU cToJa. LIeHTpadbHBIH My4OK Jy4yeil HanpaBIsiOT NEPIEHANKYISIPHO K MIIOCKOCTH CTOJIA KAcaTeJIbHO K TEIy
TPYAMHBL. AHATOTHYHYIO PEHTI€HOTPaMMYy MOKHO MOJIYYHUTh NIPH BEPTUKAIBLHOM IOJIOKEHUH OOJIBHOTO MO KOHTPO-
JIeM KpaHa, COXPaHMB TE K€ COOTHOIICHHUSI MEXy OOJIHHBIM, KACCETOH U EHTPAILHBIM ITyYKOM JTyueH.

PentrenorpaMMbl TpyAMHBI POU3BOAST MPHU 3aJEPKAHHOM JIBIXaHUU OOJIBHOTO.

PenTreHoanaToMmuyeckuii aHAIH3
Kocas nepennsisi npoexuus. Ha pentrenorpaMme rpyinHbl B KOCOH nepeaHeit mpoekuuu (puc. 122) Bce oTaemns
T'PYAVHBI OTYETIIMBO ONPEEISIIOTCS BHE TEHH TI03BOHOYHOTO CTOI0A Ha (DOHE JISTOYHOM TKAaHH WK Ha (oHe ceplievHo-
COCYIHUCTOrO Iy4Ka, 4YTO OOYCIIOBICHO BapHAHTOM YKJIaAKU. TeHb rpyJuHBI MPOEKIIMOHHO IepeceKaeTcs 3aJHUMHU
otaenamu V—X pedep.
PyxosiTka (1) — camblil MacCUBHBIN OTAeN rpyAnHBL. Ha BepxHeM Kpae pyKOsTKU BHAHA SpeMHas BhIpe3Ka (2), a
Ha OOKOBBIX OTZEJIax ONMPEeACAIOTCS KIIOUUYHbIE BEIpe3KH (3). B cBsi3u ¢ TeM, 4TO B ONMHMCHIBAEMOM NPOEKLINHU I'Py-



JIMHA pacrioiaraeTcsi HeCKOJIbKO KOCO, MpaBasi U JieBas KJIYUIHBIC BRIPE3KH HE UIMEIOT CHMMETPUYHOTO OTOOpaxe-
HUS: BBIpE3Ka, MPOSKIIMOHHO PACIIONOKEHHAs OJIMKe K MO3BOHOYHOMY CTOJIOY, BOTHYTa, OT/IAJICHHAS — MPOCKIIMOHHO
YIUIOILICHA.

CpaBHUTENBHBIIN aHATN3 TPYIUHO-KIIIOUNYHBIX CYCTaBOB B 3TOM NMPOEKIINH HEBO3MOXEH. PyKosTKa IpyIUHBI COEeIH-
HEHa C TeJIoM (5) PyKOSITKO-TPYAMHHBEIM CHHXOHPO30M (6) UMEIOIIUM BUJ] TOPU30HTATBHO PACIIONIOKEHHOHN MOJIO0CKH
MPOCBETIIEHUS C YeTKUMU KOHTYPaMHU.

Teno rpyauHBI PECTaBICHO YIJIMHEHHOHN TIACTHHKON, HECKOJIBKO PACIIHPSIOIIEH-
| cs1 B KayJaJbHOM HalpaBJieHUHU. Teno nepexoauT B y3KUM U TOHKUM MEUEBUIHBIN OT-
pocTok (7), MHOT1a OTACIICHHBIH MOJOCKOH MPOCBETICHUS, O0YCIOBICHHON MEYEBHTHO-
IPyOUMHHBIM CHHXOHAPO30M. BritooOpasHoe paciuienienne Me4eBUIHOTO OTPOCTKA HIIH
HaJIMyue YeTKO OUEPUYEHHOTO MPOCBETICHHUS SBISETCS BAPHAHTOM HOPMBL.

Ha OOKOBBIX OBEPXHOCTSIX I'PYAMHBI PACIIojararoTcs peoepHbIe BRIPE3KHU (8) ais
[—VII peGep, nmeromnye 4eTKue, MHTEHCUBHBIE KOHTYPBI. Boipesku 1 I pebep Haxoast-
cs1 Ha OOKOBBIX IMMOBEPXHOCTAX PYKOSTKH, BeIpe3ku is 11 pebep — Ha rpaHmIle pyKosT-
KM ¥ Tena, Beipe3ku st [[I—VI pebep — Ha ypoBHE Tena rpyauHsl, a aus VII pedbep —
Ha TPaHHUIIe TeJa TPYJUHBI C MEYEBHIHBIM OTPOCTKOM.

Puc. 122. PenTreHorpaMMa TIpyAMHBI B KOCOH mepenHeil mpoekuum.

1 — pyKosiTKa TpyJuHBI; 2 — sIpeMHast BBIPE3Ka; 3 — KIIFOUMYHBIC BBIPE3KH; 4 — PEHTI€HOBCKasl CyCTaBHas IIENb TPYy-
JIMHO-KJIFOYUYHOTO CYCTaBa; 5 — TeJI0 IPYAUHBI, B — PYKOSTKO-TPYAUHHBIA CHHXOHIPO3; 7 — MEYEBHAHBIH OTPOCTOK; &8
— pebepHbie BbIpE3KH; [/ - TPYJMHHBII KOHEI KJIIOYHIIBI.

BboxoBas npoexuus. Ha peHTreHorpaMMe TpyauHBI B O0OKOBOU MPOCKIINH
(puc. 123) rpyanHa uMeeT BUA HECKOIBKO BBITYKIOW KIepeau INIaCTUHKH LIH-
puHON 1—2 cm, OrpaHMYEHHON YeTKMMH, HHTEHCUBHBIMU KOHTYpaMH, 00y-
CJIOBJICHHBIMH KOPKOBBIM BEIIECTBOM IepenHeit (9) u 3aaHeii (1() moBepXHOCTEMH.

Mexay pyKoATKOU (1) ¥ TeoM TpyAHuHHI (5) IPOCISKUBACTCS TPOCBETIICHUE
C YeTKMMH KOHTYpPaMH, 00pa30BaHHOE PYKOSATKO-TPYIUHHBIM CHHXOHAPO30M (6).

B ornuuune ot Tena, UMeErOIIero 1Ba KOHTypa (MepeIHud 1 3aIHUi), K 3a]-
HEMY KOHTYPY PYKOSATKHU I'PYJUHBI TPUMBIKAeT JOTOIHUTENbHASI TPEYTrONbHAS
TEHb, OCHOBaHHE KOTOPOH oOpaimieHo kBepXy. CoriacHo KCIepUMEHTaIbHBIM
uccnegoBanusM B. C. MaiikoBoii-CtporanoBoit u M. A. ®UHKENbIITEHH. MOpP-
(dosornueckuM cyoCTpaTOM €€ CIY>KUT OTAAICHHBIA OT KacceThl OOKOBOH Kpait
PYKOSITKU TPyAUHEHI (1a).

[TapannensHO nepeHEMY KOHTYPY IPYAHHBI ONIPEAEIACTCS MAJIONHTEHCUBHAS
T€Hb, 00YCIIOBJICHHAsI MATKUMH TKaHIMH NepeaHeil rpyanoit crenku. O0beM u
WHTEHCHUBHOCTD MX 3aBUCAT OT BO3pacTa, M0JIa ¥ HHANBUIYaIbHBIX 0COOEHHO-
creil. [lapannensHo 3agHeMy KOHTYPY  TPYAHMHBI MPOCIEKHUBACTCS

MOJIOCKA MATKUX TKaHEH MIUPUHON 2—3 MM, KOTOpas sBIsieTCs 0ToOpaxe-
HUEM BHyTpeHHeH dacuuu rpyaHoi kineTku. K3aau oT rpynnHbl Ha QOHE Op-  Puc. 123. PeHrreHorpamMma IpPyAUHBL B
TaHOB IOJIOCTH TPYAHON KJIETKHU MPOCIIEKUBAIOTCS MIEPEeIHUE OTAEIbI pedep- GOKOBOI IIPOCKINH.

HBIX KOCTEH. 1 — pykosiTKa rpyauHsl; la — oTnaneHHsli 60Ko-
BOHM Kpail pyKOSTKH I'PyIUHBI; 5 — TEIO Ipyau-
HBI; 6 — PYKOSATKO-I'PYJUHHBIH CHHXOHAPO3;
9 — mnepeaHss NMOBEPXHOCTb IpyIuHbI; [0 —
3aJIHAS TIOBEPXHOCTh TPYANHBIL.

IrPYAUHO-KJIIOYNYHBIN CYCTAB

AHaTtomusi

I'pynuHo-kI0OUMYHBIHN cycTaB, articulatio sternoclavicularis, — nmapHbIif, 00pa30oBaH KIIOUUYHOH BBIPE3KOH
PYKOSTKH I'pyAuHBI, incisura clavicularis, ¥ TpyJUHHBIM KOHIIOM KJIFOYHMIIBI, CHA0XKEHHBIM T'PYJIUHHON CyCTaBHOMN
MMOBEPXHOCTHIO, facies articularis sternalis.

CycTaBHbIE IOBEPXHOCTH, YYACTBYIOIINE B 00pa30BaHUH IPYJUHO-KIIOYMYHOIO CyCTaBa, HE COOTBETCTBYIOT APYT
JIpyTy HU TI0 popMe, HU 110 pa3zMepam. I KOHTPYEHTHOCTH CyCTaBHBIX TIOBEPXHOCTEH B CyCTaBe MMEETCS CyCTaBHON
nuck, discus articularis. CyctaBHas KarcyJjia IpyIHHO-KIFOYHYHOTO CYyCTaBa MOAKPEeIICHa MepeHeH U 3aHel Ipyau-
HO-KITIOUMYHOU CBSI3KOM, lig. sternoclaviculare anterius et posterius, peOepHO-KIIOUNIHON CBA3KOH, lig.
costoclaviculare, 1 MEXKIIOUNYHOHN CBA3KOM, lig. interclaviculare.

VYknagkun
IIpsimasi nepeaHsisi NpoeKUMs. YKJIaaKa MPU BHIIOJHEHUH NPULIETBHON PEHTI€HOTPAMMBI I'PYIHMHO-KIFOUHMYHBIX



CYCTaBOB B MPsIMOI NepeaHel MPOeKIINK MPOU3BOAUTCS B MOJOKEHUH OOJHHOTO Ha )KUBOTE, TOJI0OBA OTKJIOHEHA K3a-
I, TOA00POIOK HAXOUTCA Ha TIOCKOM Moaymike. BepxHue KOHEUHOCTH OMyIIEeHbI BIOJb TyJoBuia. Kaccera pac-
nojiaraeTcs MOMepeK CTojia Ha KIIMHOBUIHOW MOICTABKE M INIOTHO MPHICKHUT K 00JaCTH TPy AMHO-KIIIOUNYHBIX CyCTa-
BOB. CarurranbHas IJIOCKOCTh TYJIOBHINA MEPIEHANKYIApHA K TNIOCKOCTU cTojia. LleHTpanbHbIi MydoK Jydeil Hampas-
JIAIOT MEPIEHANKYIIAPHO K KacceTe. PeHTreHorpaMMy MpOU3BOJAT MPU JBOWHOM HKCIO3UIMH, MTOCIEI0BATENIbHO 1IeH-
TpUpPYS TPYOKY C Y3KUM TyOyCcOM Ha MPOEKIMIO IPaBOro, a 3aTeM JEBOr0 IPyINHO-KIIOUUYHOro cyctasa. [ pyauHo-
KJIFOUMYHBIE CYCTaBbl IPOEKIIHOHHO pacmoJiaratlorcst Ha 3—4 cm BIIPaBO U BJIEBO OT OCTUCTOTO oTpocTKa Il rpynHoro
[IO3BOHKA.

IIpu nanHON yKJIaaKe KacceTa He NEPEKPhIBAETCS NPOCBUHIOBAHHON PE3UHOM.

Penrrenorpamma npou3BOAUTCS NPHU 3aA€P>KAHHOM ABIXaHUH OOJILHOTO, 0€3 OTCEHBAIOIIEH PEIIETKH, IPU KOPOT-
KOM (pOKYCHOM PacCTOSIHUH (TyOycC OIMyCKaeTCs MOYTH BIUIOTHYIO K IOBEPXHOCTH KOXKH).

boxoBas npoexuusi. YKIaiKa [Py BHIMOJIHEHUH MIPULIENBHON PEHTT€HOTpaMMBbI TPYANHO-KITIOYUYHOTO CyCTaBa B
OOKOBOH MPOEKIHNH MPOU3BOAUTCS B TOM K€ MOJIOKEHUH OONBHOT0, YTO M NIPU BHINOJHEHUH PEHTIEHOIPAMMBI TPY-
IuHBL B 00K0BOi mpoekuuu. Kaccera HaX0gUTCs B IVIOCKOCTH CTOJIA MO 00J1aCThIO TPYIUHO-KIIIOUYMYHBIX CYCTaBOB.
LeHTpanbHBINA MyUYOK JIy4ei HAMPaBISIOT Yepe3 001acTh TPYAUHO-KIIOYNIHBIX CYCTaBOB NEPIEHANKYIIIPHO K IJI0C-
KOCTH cTOoJa. PEHTreHorpaMma npaBoro 1 J€BOro rpyIHHO-KJIIOUHYHOIO CyCTaBa MPOU3BOANUTCS OTIENBHO, IPHU 3a-
JIEpKAHHOM JbIXaHUU O0OJBHOTO. PeHTreHorpaMMbl MOKHO BBIIOJIHUTH IPU BEPTUKAIBHOM MOJIOXKEHUH O0NBHOTO
(cunms, cTost) Mo KOHTPOJIEM dKpaHa.

PenTrenoanatomuyeckuii anaiaus

IIpsamas nepeanss npoexuus. Ha npunensHO# peHTTeHOrpaMMe ITpyAHHO-KIIOUNYHBIX CYCTaBOB B MIPSAMON IepeHen
npoekuuu (puc. 124a) OTYETIMBO MPOCIEKUBAIOTCSA KOHTYPBI pYKOSITKH TPYAUHBI (/) U TPyIMHHBIX KOHIIOB KJIIO-
yu1l (/1) Ha HoHE MPOEKIIMOHHO YBEIMUYCHHOTO U HEYETKOT'0 H300paKeHHU s MO3BOHOYHOT'O CTOJI0A U 38 JHUX OT/EIOB
pebdep.

I'pyavHHBIE KOHIBI KIIOYHII, SIBISIOMINAECS CYCTaBHBIMU TOJOBKAMHU, BBIMYKIIbI, KIIOYUYHBIE BBIPE3KU PYKOSTKH
TPYJUHBI (3), BHITIOIHSIONINE POJIb CYCTaBHBIX BIIaJMH, CIeTKa BOTHYTHl. PEHTreHOBCKHE CYCTaBHBIE LIEIH TPYAUHO-
KIIFOUMYHBIX CYCTaBOB UMEIOT (OPMY KIMHBEB, OOpAIlEHHBIX OCHOBAaHUAMH KBEPXY. [IpOTSIKEHHOCTD CYyCTaBHBIX I0-
BEPXHOCTEN IOJIOBOK MPEBBIIAET MNPOTSHKEHHOCTh CYCTAaBHBIX MOBEPXHOCTEN BIIAAMH, B CBSI3H C YEM BEPXHUE KOHTY-
PBI CYCTaBHBIX MIOBEPXHOCTEH TPYyAMHHBIX KOHIIOB KIFOYHUI] HAXOAATCA BBIIIE BEPXHUX KOHTYPOB KIIOUNYHBIX BBIpE-
30K TpyAuHbl. HIDKHIE KOHTYpPBI CyCTaBHBIX TIOBEPXHOCTEN COOTBETCTBYIOT APYT APYTY WUJIH e HUKHHUE KOHTYPHI TPy~
JIMHHBIX KOHIIOB KJIFOUHI] PACTIONArarTCs BbIIIE HIKHUX KOHTYPOB KIFOUMYHBIX BBIPE30K PYKOSITKH TPYANHBI.

Takum 006pazoM, IpU CHUMMETPUYHOM TIOJIOKEHUHU TPYIUHHBIX KOHIIOB KIFOYHI] KIIMHOBHIHAS () OpMa PEHTTEHOB-
CKHUX CYCTaBHBIX IIeJel U yKa3aHHOE HECOOTBETCTBHE CYCTaBHBIX MOBEPXHOCTEH IPyANHO-KIIOYUYHBIX CYCTaBOB HE SIB-
JIAIOTCS MPU3HAKAMU HAPYIIEHUSI COOTHOLIEHHUH B CyCTaBax.

Puc. 124. TlpunenbHBIE PEHTTCHOTPAMMBI TPYIWHO-KIIOYMYHBIX CYyCTAaBOB B TMPSMOHM mepenHei (a) u 60KOBOU (6) MPOCKUUIX.

1 — pyKOSITKa TpyJUHBL; 2 — sIpeMHas BbIPe3Ka; 3 — KIIIOUNYHbIEC BBIPE3KH; 4 — PEHTTEHOBCKUE CYCTaBHBIC LIS IPYIUHO-KIIOYHYHBIX CYyCTaBoB; [/ — Tpy-
JIMHHBIA KOHEL KJIFOUUIBI.

B Tex ciryuasx, Koraa n3-3a NpoeKIMOHHOTO HACIOCHHS TO3BOHOYHOIO CTOJI0a U pebep OTYETINBOro n300paxe-
HUS CTPYKTYPHI I'PYAUHO-KIIOYMYHBIX CYCTaBOB MOJYYUTh HE YIAETCS, CIENYyeT MPUMEHUTh TOMOTpadHi0 UK 30HO-
rpaduto. Ha momocpamme B npsmoii niepeineid npoekiuu (puc. 125) xoporo quddepeHupyoTes CyCTaBHbIE TOJIOBKH,
CyCTaBHBIE BIAJWHBI M PEHTI€HOBCKHE CYCTaBHBIE MU IPYIUHO-KIIOYUYHBIX CYCTaBOB (4).

Boxkosas npoexuus. [IpuiiensHas peHTreHorpaMma IpyAMHO-KIIOUHYHOTO CycTaBa B 00KOBOM nmpoekunu (puc. 1246)
MPOU3BOJUTCS MPH TPABMATUUECKHUX MOBPEKACHUAX C LIENBIO ONpPENEIeHNs COOTHOEHUH B cycTase. [Ipu3Hak mpa-
BUJIBHBIX COOTHOIICHHUH B TPYAUHO-KIIOUUYHOM CyCTaBe B OOKOBOW MPOEKIINH — OTCYTCTBUE CMELIEHUS CYCTaBHBIX
MTOBEPXHOCTEN COUJICHAIOIINXCS KOCTEH 10 OTHOIIEHUIO APYT K APYTY.



Puc. 125. Tomorpamma TpyIUHO-KITIOUAYHBIX CYCTaBOB.
1 — pyKkosTKa rpyAnHbl; 2 — sApeMHas BbIpe3Ka; 3 — KJIIOYHYHbIE BBIPE3KH; 4 — PEHTI€HOBCKHE CYCTaBHBIE IIEIH IPYJANHO-KIIOUYHYHBIX CYyCTaBoB; /] - rpy-

JMHHBIF KOHEIl KJIIOYHUIIBI.

[een 2 PCERRNET

Puc. 126. Pa3Butue TpyauHbL:

PEHTTEHOrPaMMBbI IIPENapaToB IPYANUHBI B HPSIMOit

nepeaHen npoekuuu (a. B), peHTTEHOrpaMma rpy-
JIMHEL B 00KOBOM Ipoekuyu (0, 00bsicHeHHE

B TEKCTE). / —PYKOATKA TPYAUHBI, 5 — TEJO IpyIu-
HBI; 7 — MEUEBHIHBIA OTPOCTOK.

%

Bo3spacTHble 0CO0CHHOCTH TDYIMHBI

I'pyanna Gpopmupyercs U3 nmapamieabHO Paclo0KEHHBIX TPYANHHBIX MIACTHHOK, KOTOPHIE
Ha 2-M MecsIie BHYTPUYTPOOHOr0 IEPHOIa CIAMBAKOTCS MEXITY COOOH.

[Ipomuecc okocTeHEHNS TPYIMHBI HAYUHACTCS C 5—6-T0 Mecsiia BHYyTPUYTPOOHOTO MEepHo/ia: BHAYANE MOSBISIOTCS
TOYKH OKOCTCHEHUS B PYKOSATKE, 3aTeM — B Telle TPYIuHBL. PykosaTka rpynuasl popmupyercs uz 1—2, a Teno rpyau-
HBbI — U3 HEeCKOIbKUX (4—13) Touek okocTerenus (puc. 126). OT MOMEHTa pOXKIEHUS 10 HACTYIUICHUS CHHOCTO30B OHH
BBISIBIISIIOTCS] HA PEHTI€HOTrpaMMax B BUJE OTJEIBbHBIX KOCTHBIX 00pa30BaHHU ¢ YETKUMHU KOHTYpaMHU, pa3ieIeHHBIX

MOTePEYHBIMHU MTOJIOCKaMHU MpOocBeTieHul (puc. 126a, 6).
CHHOCTO3UpPOBAHUE TOYEK OKOCTCHEHHUS Tejia TpyAuHbl mpoucxonuT K 18—20 romam. K stoMy cpoky
00BIYHO OKOCTCHEBACT U MEUEBHIHBIH OTPOCTOK.

PykosiTka 1 MeueBHAHBIN OTPOCTOK TPYAUHBI CHHOCTO3UPYIOT € TeloM nocie 25—30 jeT, 0JlHaKo HepeaKo Ha
pPEHTreHoTpaMMax y MOKIIBIX JII0AeH COeTMHEHNE Tela C PYKOATKON H MEUEBUIHBIM OTPOCTKOM OCTAETCS XPSIIEBBIM.
B HekoTOpBIX Ciydasix OTJeNbHBIE KOCTHBIE 00pa30BaHMUs TeJla OCTAIOTCS HE-CIUBITUMUCS W TPYIWHA Y B3POCIBIX
COXpaHsIET CETrMEHTapHOE CTPOCHHUE.

W3penka Ha peHTreHOTpaMMax B MPSIMOHN U KOCOH mepeHel MPOCSKIIMK HaJl APEMHOM BBIPE3KOM 00HAPYKHBAIOT-
cs HAATPYIUHHBIE KOCTH, KOTOPBIE PAcTIONararoTcss 000COOIEHHO WIIH CITUBAIOTCS C KPasMU IPEMHOM BBIPE3KH.

I'naeseal

KOCTH BEPXHUX KOHEYHOCTEMW U UX COEJJMHEHUA

OBIIUE AHATOMUWYECKHWE CBEJIEHUSA
Koctu BepxHel KOHEUHOCTH, 0SSa membri Superioris, COCTOSIT U3 Mosica BEpXHEeH KOHEYHOCTH, cingulum membri
superioris, ¥ ckeneTa CBOOOIHON BepxHel KOHEYHOCTH, sceleton membri superioris liberi.
B cocraB kocTeii mosica BepxHe KOHEYHOCTH BXOJAT KIt0oUHIa, clavicula, u momarka, scapula. B ckenere cBo-



