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PE3IOME: llenpio uccieqoBaHus SBUJIOCH W3yUYEHUE BO3PACTHBIX MU3MEHEHUH T'pYIHHBI CO-
[JIACHO BO3PACTHOHM MEPUOAU3ALUHA METOAOM IPOBEACHUSI PEHTTCHOAHATOMUUYECKOIO aHAIU3a.
MatepuaiaoM st UCCIE0BAHUS MOCTYKUAIH 92 MPULIETBHBIX PEHTTE€HOT PAMMBI I'PYJIMHBI, BBHI-
MIOJIHEHHBIX B KOCOH TIepe/lHel U B OOKOBOM MPOESKIMAX MAIIIEHTOB 00OWX IOJIOB B BO3PacTe OT
0 mo 30 snet. PeHTreHorpaMMbl ObLTH pa3/ielieHbl B TPYIIIIBI, COTIACHO BO3PACTHOH Mepuo/u3a-
. MeToI0M peHTTeHOCKOIMMYECKOT0 UCCIeI0BaHM S TPOBEICH PEHTI€HOAaHATOMUYECKU I aHa-
JIM3 aHATOMHYECKUX YacTel TPyAUHBI, TOUYEK OKOCTEHEHHU S, pyKOSTKO-TPYJUHHOTO CHHXOH/IPO-
34, MEYEBUIHO-TPYAUHHOIO CUHXOHpo3a. Pe3ynprarsl. B Xone uccnenoBaHus KjaacCHYECKOE
CHHOCTO3UPOBAaHNE TOYEK OKOCTCHEHHS aHATOMHYECKHX YacTel T'PYAUHBI ¢ (OPMHPOBAHUEM
PYKOSITKO-I'PYAUHHOTO U MEUYEBUIHO-TPYAMHHOTO CHHXOHJIPO3a C JAJBHEHIINM MOJHBIM OKO-
CTCHEHHWEM COOTBETCTBECHHO BO3PAaCTHOM MEPHOAU3AIINY BBISBICHO B 82,6 % ciydaes. B 17,4%
CJIy4YaeB BBISIBICHBI pa3JIMUHbIE OTKJIOHEHHUS OT CPEIHEONUChIBAEMbIX U3MeHeHUH. B 1 Bo3pact-
HOW TpyIIIe onucano 2 ciydas GOpMHUPOBaHUS PYKOSTKU IPYJAUHBI U3 3 TOUEK OKOCTECHEHHs, |
ciyuail popMUpOBaHHMS Tella TPYyAUHBI U3 21 TOUKH okocTeHeHus. B 3 u 4 Bo3pacTHBIX rpymnmax
Ha 6 peHTreHorpaMMax B KOCOW MepeaHeil MpPOeKUHUH Haa SIPEMHOM BBIPE3KOH BBISBICHBI TaK
Ha3bIBaeMble HaJATPYyJIUHHBIE KOCTU. B 4 rpynmne onucan 1 ciaydail paHHEro CMHOCTO3HWPOBa-
HUSI TOYEK OKOCTCHEHUS PYKOSTKU U Tena rpyauHbl. B 5 rpymnme onmucano 2 paHHHX ciydas
CHHOCTO3UPOBAHUSI TOUEK OKOCTEHEHUSI TeJa I'PYAUHBI U MEUEBUIHO-TPYJAUHHOTO CHHXOHPO3a.
B 6 Bo3pacTHOM TpymIe onucad 1 ciiydail paHHETO TOJHOT'0 CHHOCTO3UPOBAHU S aHATOMHICCKUX
yacTed rpyaunel. B 8 rpynne onucan 1 ciydail coxpaHeHUs 2 TOUYEK OKOCTEHEHHUS B TeJe I'py-
JIUHBI U 2 cilydasi COXPAHECHUS PYKOSITKO-TPYAMHHOI'0 CHUHXOHJApO3a. 3aKkiatoueHue. B xone npo-
BEJICHHOI'O HMCCJIEIOBAHUSI BBIMOJHEH PEHTTEHOAHATOMMYECKUM aHaIu3 BO3PACTHBIX M3MEHEHHM
TPYAWHBI COTTIACHO BO3PACTHOM MEPHOAM3AINH, B PE3yIbTaTe KOTOPOTO 0OHAPYKEHBI H3MEHEHUS
CHHOCTO3UPOBaHUS B BHJIe JOOABOYHBIX TOYEK OKOCTEHEHHsI, PAHHETO JINOO MO3THETO CIHUSHHUS
TOYEK OKOCTEHEHU s, CHHOCTO3UPOBAHUSI AaHATOMUYECKUX YACTEH IPyIHHbBI, & TAKKE OMUCAHBI TAK
Ha3bIBAEMbIC HAATIPYAUHHBIC KOCTH.

KJIOYEBBIE CJIOBA: peHTreHoaHaTOMHs, TIpyduWHA, PEHTTEHOrpaMMa, BO3PACTHBIC
0COOEHHOCTH, PEHTI'CHOAHATOMUYECKUI aHATIN3, aHATOMUSI, BO3pACTHAs aHATOMHUSL.

AGE-RELATED ASPECTS OF STERNAL X-RAY ANALYSIS
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ABSTRACT: The aim of the study was to study age-related changes in the sternum according
to age periodization by x-ray analysis. The material for the study was 92 targeted x-rays of the
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sternum, performed in oblique anterior and lateral projections of patients of both sexes aged 0 to
30 years. The x-rays were divided into groups according to age periodization. X-ray anatomical
analysis of the anatomical parts of the sternum, ossification points, crank-sternal synchondrosis,
and xiphoid-sternal synchondrosis was performed using the method of x-ray examination. Results.
In the course of the study, classical synostosis of ossification points of the anatomical parts of the
sternum with the formation of crank-sternal and xiphoid-sternal synchondrosis with further com-
plete ossification according to age periodization was revealed in 82.6% of cases. In 17.4% of cases,
various deviations from the average described changes were detected. In 1 age group, 2 cases of for-
mation of the sternum handle from 3 points of ossification, 1 case of formation of the sternum body
from 21 points of ossification are described. In age groups 3 and 4, the so-called supra-chest bones
were revealed on 6 radiographs in the oblique anterior projection above the jugular notch. In group
4, 1 case of early synostosis of ossification points of the arm and sternum body was described. In
group 5, 2 early cases of synostosis of points of ossification of the sternum body and xiphoid-sternal
synchondrosis were described. In age group 6, 1 case of early complete synostosis of the anatomical
parts of the sternum was described. Group 8 describes 1 case of preservation of 2 ossification points
in the sternum body and 2 cases of preservation of crank-sternal synchondrosis. Conclusion. In the
course of the study, x-ray anatomical analysis of age-related changes in the sternum according to
age periodization was performed. as a result, changes in synostosis were detected in the form of ad-
ditional ossification points, early or late fusion of ossification points, synostosis of anatomical parts
of the sternum, and the so-called supra-chest bones were described.

KEY WORDS: x-ray anatomy, sternum, radiogram, age features, x-ray analysis, anatomy, age

anatomy.

PenTrenonuarnoctrka HeBo3MoXKHa 0e3 (yH-
JAMECHTAJIbHBIX 3HaHWUH 0a30BBIX AMCLHUIUIMH, Ta-
KHX KaKk aHaroMus dYeloBeka. OTINYUTETHHON
YEepTOil BOCHPHUATHS PEHTTCHOAHATOMUYECKOTO
MaTepHuaia siBISeTCs TOT (PaKT, 9TO peHTTeHoTrpa-
(uyeckuil CHUMOK JlaeT CyMMapHOe u300pae-
HUE BHEITHUX M BHYTPEHHUX XapaKTEPUCTHK Op-
raHa, B TOM 4UCJIe ¥ KOCTHOU TkaHH [3]. OjiHaKo B
AHATOMUYCCKOW JUTEpaType MPHUBEACHBI YCpEa-
HEHHBIE XapaKTePUCTHKU OPTaHOB M CHCTEM, TOT-
Jla KaKk CTPOCHUE BHYTPEHHUX OPTaHOB U KOCTEH
ITOIBEpracTCsl 3HAUNTEIHLHOW BapHaOENbHON W3-
MeH4YHBOCTH. OCOOEHHO 3TO XapaKTEPHO IS dJie-
MEHTOB OTIOPHO-JBUTATEILHOTO ammapara [1; 2].

I'pynuna popmupyercst U3 pacronoKeHHBIX Ta-
paJUIENBHO APYT APYTY TaK HA3BIBAEMBIX TPYIUH-
HBIX TUIACTHHOK, KOTOPBIE CIIMBAIOTCS MEXIY CO-
00i1 Ha BTOPOM Mecsilie BHYTPHYTPOOHOTO MIEPHO-
na. [losiBerne Touek OKOCTEHEHNS TPUXOIUTCS Ha
5—6 MecsI IMOpHOTeHe3a, TIEPBBIMU TIOSIBIISTFOTCS
TOYKM OKOCTCHEHHUS B PYKOSTKE TIPYAWHBI, I03-
ke — B Tene. Pykositka dopmupyercs daiie u3 2
TOUYEK OKOCTCHEHHS, TOT/Ia Kak TeJ1o — u3 5—13 To-
4yeKk okocTeHeHus. C MOMEHTa BHEYTPOOHOU >KH3-
HU JI0 HACTYIUICHUS] CHHOCTO3UPOBAHUS aHATOMH-
YECKUX YaCTeH TPyJAMHBI OHH OMPEACIISIOTCS TPH
peHTreHorpau4eckoM MCCIEe0BAaHHU B BHJE OT-
JICITbHBIX KOCTHBIX 3JIEMEHTOB C POBHBIMH, YSTKH-
MH KOHTYpaMH, pa3leIeHHBIX PACTOIOKEHHBIMU
MIOTIEPUCHO MOJIOCAMH MPOCBETICHUS.

CHUHOCTO3UPOBAHUE TOUCK OKOCTCHEHUS I'PYy-
JIUHBI TpoucXoauT K 20 rojgam, Toraa x«e oKocTe-
HEBAeT U MEUYEBUIIHBIA OTPOCTOK. PykosiTka u
MEUYEBHIHBI OTPOCTOK CHHOCTO3UPYIOT C TEJIOM
rpyauHbl Onmke k 30 romam.

Henpto wucciaegoBaHusl SIBUJIOCH H3YyUYECHHE
BO3PaCTHBIX U3MEHEHUI IPYAUHBI COMNIACHO BO3-
pacTHOW TepuoAM3alUh METOJIOM IPOBEICHUS
PEHTI€HOAHATOMUYECKOTO aHaJIn3a.

MarepuanoMm nociayxuid 92 mnpuueabHbIX
PEHTIeHOTpaMMBI TPY/IMHBI, BBIMOJTHEHHBIX B KO-
coit mepenHel mpoekuun (47 peHTTEHOTpaMM) H
B OOKOBOW MPOEKINY (45 peHTreHorpaMMm ) Mau-
EHTOB 00oMX MoJIoB B Bo3pacTe oT 0 10 30 jer.
MeTomoM peHTI€HOCKOTUYEeCKOTO UCCIICIOBAHMS
MPOBEICH PEHTICHOAHATOMUYECKUN aHAIN3 aHa-
TOMHYECKUX YacTel TPyIUHBI, TOYEK OKOCTEHE-
HUsl, PyKOSITKO-TPYIMHHOTO CHHXOH/PO03a, Meue-
BUJIHO-TPYIMHHOTO CHHXOHApO3a. PeHTreHo-
rpaMMBbl OBITH pa3lieleHbl B TPYNIBI, COMIACHO
BO3PACTHOM MEpHOAN3aluu. 1 Tpymma — Nepuosn
HOBOPOKJIEHHOCTH — § PEHTIreHOrpamm; 2 rpym-

na — TPYIHOU mepuoa — 12 peHTreHorpamm;
3 rpynma — Imepuoa paHHeTo AeTcTBa — 14 peHT-
reHorpamm; 4 rpymnma — TepBbId Nepuoj JeT-

ctBa — 11 penTreHorpamMM; 5 rpymnmna — BTOpPOit
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nepuoa AeTctBa — 13 peHTrenorpammel; 6 rpyn-
Ia — TIOJPOCTKOBBIN Bo3pacT — 14 peHTreHo-
rpamMm; 7 rpynmna — I€pUOJ IOHOLIECTBA —
12 penTtrenorpamm; 8 rpymnmna — CpeaHHHl BO3-
pact — 8 peHTreHOrpaMM.

B xozme wuccrnenoBanusi ObUIM M3YYEHBI TpH-
LeJTbHBIE PEHTTEHOTPAMMBI TPYIWHBI, BBIIOI-
HEHHBIC B KOCOH niepeiHell 1 OOKOBOW MPOEKIU-
AaX. MeTo/IoM PeHTTEHOCKOIINH MTPOBE/ICH aHAIH3
92 peHTreHorpaMM TpyAUHBI MAUEHTOB 000UX
moioB B Bo3pacte oT 0 mo 30 set.

Ha penrtrenorpammax rpyIquHBI B KOCOW Iie-
penHel NPoeKIUK BCe aHaTOMHUECKHE YacTH Ipy-
JUHBI OTYETIIMBO OTIPENEISIOTCS BHE TEHH TI03BO-
HOYHOTO c€T0j10a, YTO 3HAYUTEIBHO YNPOIIAET
MIPOBEZICHUE PEHTI€HOAHATOMUYECKOTO aHalln3a.
TeHb TPyIUHBI TPOCKIIMOHHO TEpeceKaeTcs 3a-
qHuME otaenamu V-X pebep. Ha pentrenorpam-
Max TPYIWHBI, BBITIOJHEHHBIX B OOKOBOM MpOEK-
WY, TPYIWHA TNPEICTaBICHA B BUJIC BBIMTYKJION
KIEepeau TUIACTUHKY MUPHHON oT 1 10 2 cM, Ko-
TOpasi OrpaHUyY€Ha POBHBIMH, YETKUMH, TOBOJIBHO
MHTEHCUBHBIMH KOHTYpaMH KOPKOBOTO BEIECTBA
MepeHeN U 3aIHEH MOBEPXHOCTEN IPYIUHBL.

B xozne uccnenoBanus B 82,6% ciryuaeB BbIsIBIIE-
HO KJIACCHYECKOE CHHOCTO3MPOBAHNE TOYEK OKOCTE-
HEHUsI aHATOMMYECKHX YacTel IpyAuHbI ¢ (HOpMHU-
POBaHNEM PYKOSITKO-TPYIMHHOTO U MEUEBUIHO-TPY-
JIMHHOTO CHHXOHJpO3a C JaJbHEHIINM TOJHBIM
OKOCTEHEHHEM COOTBETCTBEHHO BO3PACTHOM MEpHO-
maid. B 17.4% cnydaeB (16 peHTreHOTpamm)
BBISIBJIEHBl OTKJIOHEHHS OT CpEJHEONHCHIBAEMbIX
M3MEHEHUH. A WMEHHO, B | rpymie BBISIBICHO 2
ciyyasi GOpMHUPOBAHMS PYKOSTKH TPYIUHBI U3 3 TO-
YEeK OKOCTeHeHMs, | ciydail (OopMHUpOBaHHUS Tena
rpynuHbl U3 21 Touku oxkocteHenus. B 3 u 4 rpyn-
nax Ha 6 peHTreHorpammax (2 u 4 COOTBETCTBEHHO)
B KOCOM Iepe/iHel MPOeKIMU HaJl IPEMHOM BbIpe3-
KOM BBISIBJIEHBI TaK HAa3bIBAEMbIE HAJTPYIUHHBIE KO-
CTH, KOTOpBIE B TPEX CIYYasx pacroyiaraiich 000-
COOJIGHHO M B TPEX CIy4asX CIHUBAIUCH C KPasMH
sipeMHO# BbIpe3ku. B 4 rpynme onucan 1 ciyvaii
pPaHHEeTO CHHOCTO3WMPOBAaHHS TOYEK OKOCTCHEHHS
PYKOSITKH U Tena rpyauHel. B 5 rpymme onucano 2
pPaHHUX CITy4das CHHOCTO3MPOBAHUS TOUEK OKOCTE-
HEHHUS U MEYEBUTHO-TPYIMHHOTO CHHXOH/Ipo3a. B 6
rpynre omucaH 1 ciydail paHHero MOJSHOTO CH-
HOCTO3UPOBaHMS aHATOMUYECKUX YacTel TPY/IHBL
B 8 rpymnme onmcan 1 ciayyail coxpaneHus 2 Touek
OKOCTEHEHHS B TeJie TPYMHBI U 2 CIydasi COXpaHe-
HUSI PyKOATKO-TPYAMHHOTO CHHXOH/IPO3a.

TaxuM 00pas3oM, B XOJle MCCIEAOBaHUS TPO-
BEJIEH pPEHTIeHOAHATOMUYECKHI aHalu3 BO3-
PacTHBIX W3MEHEHHWU TPYIUHBI COTIIACHO BO3-
pacTHOW MepHOAN3aLNH, B pE3yJIbTaTe KOTOPOro
BBISIBJIEHBl HW3MEHEHHUSI CHHOCTO3WMPOBAHMS B
BHJIE T00AaBOYHBIX TOUYEK OKOCTCHEHHS, pAaHHETO
n1u00 TMO3AHEr0 CIUSHUS TOYEK OKOCTEHEHHUS,
CHHOCTO3UPOBAHUS AHATOMUYECKUX YacTel rpy-
JIUHBI, a TaK)Ke OMUCAHBI TaK Ha3bIBa€Mble HaJl-
TPYAUHHBIE KOCTH.
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