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Anousrcancko2o eocydapcmeeﬂnoeo MeaMZ/}MHCKOZO uncmumymaz

USE OF MAGNETIC RESONANCE IMAGING IN THE DIAGNOSIS OF
PROTRUSION

Annotation. Protrusion of the intervertebral disc is the initial stage of the
formation of an intervertebral hernia. "Protrusion” means protrusion - the
displacement of a part of the disc located between the vertebrae beyond the
boundaries of the intervertebral space. At the same time, the integrity of the outer
part of the fibrous ring is preserved, the nucleus pulposus does not go beyond its
limits.

Keywords. Radiology, research, MRI, protrusion, diagnostics, treatment.

Relevance. Magnetic resonance imaging (MRI) and multislice spiral
computed tomography (MSCT) are very sensitive methods for detecting changes in
the spine and therefore there is a high risk of misinterpretation of the information
obtained when determining the cause of lumbar pain, which is especially common
in older age groups of the population. The results of MRI and MSCT may
influence the choice of inadequate treatment tactics. One of the tasks of the
analysis of diagnostic images is to distinguish between hernia (extrusion) and
protrusion of the intervertebral disc.

Purpose of the study. The purpose of this study is to study MRI analyzes of
patients with protrusion to improve the diagnosis and treatment of this disease.

Materials and methods. The work is based on a comprehensive analysis of
MSCT data and MRI data of patients with complaints of lumbar pain. The object
of the study was the vertebral segment (PS) in the lumbar spine (LSP), which we
took as the unit of observation. A total of 156 vertebral segments (PS) were
examined in 52 patients. The age of the patients ranged from 19 to 78 years. The
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mean age was 50.6+13.3 years. MRI was performed on a high-field magnetic
resonance tomograph "Signa 1.0 High Speed Infiniti" with a field strength of 1.0 T
with a short tunnel.

Results. An analysis of the obtained results of MRI and MSCT studies
indicates that the sign of cranio-caudal spread of the material of the prolapsed
posterior part of the disc is characteristic of hernia (extrusion) and is very rarely
observed in protrusions. Thus, the use of this morphological feature makes it
possible to obtain additional data for distinguishing between hernia and protrusion.

KiroueBsie ciioBa. Pagnosnorus, uccinegosanue, MPT, mpotpy3us,
JIMarHOCTHKA, JICUCHHUE.

AKTyaJbHOCTb. MarautHo-pe3oHancHast Tomorpadus (MPT) u
MHOT0oCpe30Bas cnupayibHasi komnbiotepHas Tomorpadus (MCKT) ouenb
YyBCTBUTEJIbHBIE METO/IBI JUIs1 BBISIBIICHUSI I3MEHEHU B IO3BOHOYHUKE U MIO3TOMY
BBICOK PHCK HEMPABWIbHOW UHTEPIPETAIIMHU TTOJIydYEHHON HHPOpMALIIU TTPU
BBISICHEHUU MIPUYUHBI OSICHUYHBIX 00J1€i1, 0COOEHHO pacpoOCTPaHEHHBIX B
CTapIINX BO3pacTHbIX rpynnax HaceneHus. Pesynbratel MPT u MCKT moryt
MOBJIUATH Ha BEIOOP HEaJIEKBAaTHOM TaKTUKH JieueHus. OTHOM U3 3a/1a4 aHAIIU3a
JUArHOCTUYECKUX U300PKEHUM SBIISETCS pa3rpaHUUYCHUE TPHDKU (DKCTPY3UH) U
MPOTPY3UH MEKITO3BOHKOBOTO JIUCKA.

BrinsunBanue Marepuana 1ucKa K3au paclieHUBAETCs KaK MPOTPy3usl WM IPbhKa
(3KCTpYy3Hsl), B 3aBUCUMOCTH OT (POPMBI U 00bEMA CMEIIEHHOI'O MaTepHraa.
CymecTByromye MOpQOJOrHiIecKie U KOTMYECTBEHHBIC KPUTEPUH TSI OTINYUUS
TPBUKH U IPOTPY3UU TIPU HEOOIBIINX 00beMaX U3MEHEHUI MOTYT OBIThH
HEJOCTAaTOYHBI JJI1 TOUHOM OIIEHKH COCTOSIHHSI 33/IHETO KOHTYpa
MEKIO3BOHKOBOT'O JIUCKA.

Heab ucciaexoBanms. Llenbro 1aHHOTO UCCIEIOBAHUSA SIBIIAETCS U3YUEHUE
MPT ananu30B O0JBHBIX € MIPOTPY3UH JUIS YIAYUIICHUS TUAHOCTUKHU U JICUCHUN
JTAHHOTO 3200JIEBAHU.

MarepuaJibl M1 MeTOAbl. B 0CHOBY pabOThI MOJI0KEH KOMIUIEKCHBINA aHATU3
nmaHabeIX MCKT un manaeix MPT manueHTOB ¢ ka1o0aMu Ha HOSCHUYHEIE OOJIH.
O0bexToM HccienoBanus 0buT M03BOHOUHBIN cerMeHT (I1C) B mosicHUYHOM oTiesne
no3BoHouHHKa (ITOIT), KoTOPBIN MBI IPUHUMAIIH 3a €IMHULLY HaOmoaeHus. Beero
o0cnenoBaHo 156 no3BoHouHbIX cerMeHTOB (I1C) y 52 60onpHBIX. Bo3pacT
MalMEeHTOB HAXOAWJICs B Auamna3oHne oT 19 no 78 net. CpenHuii BO3pacT COCTaBUII
50,6+13,3 ner. MPT npoBoaunachk Ha BBICOKOTIOJIbLHOM MarHUTHO-PE30HAHCHOM
tomorpade «Signa 1.0 High Speed Infiniti» ¢ manpsokennoctsio mosst B 1,0 T ¢
KOPOTKHUM TYHHEJIEM.
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PesyabTaThl. B 1aHHOM cTaThe UCIOJIB30BAIIOCH ITOJYYEHUE TPEX CEPUN
MP-tomorpamm ¢ uzobpaxkenuem 1011 B carutTanbHO# 1 akcHaabHON
IUIOCKOCTSIX. AKCHaJIbHbIE TOMOTpauUECKUE CPe3bl BCETa MIIAHUPOBAIIUCH 110
JaHHBIM TOMOTpa(uu B CAaruTTANIBHOMN MIIOCKOCTH. BriOupancs cpeinHHBIHI
CarMTTAJIBHBIN CPe3, HA KOTOPOM CTPOMII aKCHAJIBHBIE CPE3bI YEPE3 IIIOCKOCTH
MIT/JI. Ha xaxnasiit u3 Tpex MITJI (L3- L4, L4-L5, L5-S1) npuxoaumnocs 3
aKCHAJIBHBIX Cpe3a: 4epe3 BEPXHIOK 3aMBIKATEIbHYIO IUIACTUHKY TEJIa
BBIIIIEJICIKALIETO NTO3BOHKA, ceperHy MII/] 1 HU>KHIOIO 3aMBIKaTENbHYIO
IUTACTUHKY TeJla HUXKeNexalero no3ponka. Crangaptaas meroguka MPT
BKJIIOUYasa B ce0s1 MPOTOKOJIBI MOMYyYEHUS ABYX TUIOB n300pakenuii: TI1BU u
T2BU B caruttanbHOM 1iockocTy U T2BU B akcnanbHOM IJIOCKOCTH, KOTOPbIE
MOTJIHM JOTIONHATHCS poTokosiiaMu nosryuenus: T1BU u T2*BU B akcuanbHoi
iockoctd. MCKT npoBoauiacs Ha COPOKaCpe30BOM CIMPAIBHOM
koMIiibroTepHOM ToMorpade «SOMATOM Sensation 40-slice». CrannapTHO
noiyyanu pedopmatupoBannbie n3o0paxenus [1OI1 B caruTTaibHOM MIOCKOCTH C
TOJILIMHOM BBIIEJIEHHOTO CJIOS B 3 MM. 3aTeM I10 IIOJy4€HHBIM Ha IIEPBOM 3Tarle
pedopMaTupoBaHus U300paKEHUAM TUIAHUPOBAIOCH MOJyYeHUE U300paKEHU B
KOCOaKCHAJIBHOM TIOCKOCTU. AKCHaJIbHAS IIJIOCKOCTh MMEJIA HAKJIOH,
COOTBETCTBYIOIINN IJIOCKOCTH KaXA0ro U3 Tpex HKHUX JuckoB [1OII. TommuHa
BBIJICJICHHOTO CJI0sI BhIOMpanachk paBHoi 3 MMm. Beerna npumensics Guibtp
MaTemMaThuueckoi o0pabotku nnpopmarmu B20S, koTopslil coznaBai
ONTUMAJIbHYIO Y€TKOCTh KOHTYpPOB MII/] Ha peKOHCTpyHPOBAaHHBIX TOMOTPAMMAX.

ITo pesynpraTtam anaimsa 78 I1C ITOII nmo ganueiM MPT rpeiku 1HcKOB
BBIBJIEHBI B 13 ciydasx, npoTpy3uu B 19 ciydasx. [y mOBBIIEHNUS] TOYHOCTH B
pasrpaHuYeHUH IPOTPY3UU U TPHIKU ObUT IPUMEHEH U U3y4eH MOp(OIoruuecKkui
KPUTEPHUI N3MEHEHUS 3aJHETO KOHTYPa MEKIIO3BOHKOBOT'O JUCKA - IPU3HAK
pacnpocTpaHeHHUsl MaTepHalia BhINABIIEH K331 YaCTU AUCKA B KayJalbHOM H/UIH
KpaHUaJIbHOM HanpasieHusX. [Ipyu 3ToM craBuiiace 3aj1adya yCTaHOBUTh, UMEETCS
JIM paclpoOCTpaHEHUE MaTepuaia IMcKa 3a Ipeiesbl INTOCKOCTH CYOXOHIpaIbHBIX
3aMBIKATEIIbHBIX IUIACTUHOK TEJI JBYX CMEXHBIX II03BOHKOB. MBI OCHOBBIBAJINCH
Ha NPEANOI0KEHUH, YTO MPU pa3pbiBe (GUOPO3HOIO KOJIbIIA IPOUCXOTUT
OTTECHEHUE K33/l 3aHEN ITPOIOJIBHOM CBSI3KHM, YACTUYHAS WJIM NIOJIHAS yTpaTa ee
CBSI3U C YAaCTAMHU TeJ MO3BOHKOB, KOTOPBIE pAaCHOJIaraloTcsl KpaHuaiabHee U/Hiu
KayJanbHee YPOBHS MEXIO3BOHKOBOIO aucka. OOpa3oBasieecs MPOCTPaHCTBO
MEK]ly TEJIOM MO3BOHKA U 3aJIHEW MPOJOJIbHOU CBSI3KOM MPU IPhIKE (IKCTPY3UH )
MOJKET 3aIlOJIHATHCS MaTEPUajIoOM BbIMaBIIEH YacTH JUCKA, YTO OyJET SIBISATHCS
MPU3HAKOM T'PBIXKEBOT'O BHINISTYMBAHUA TMCKA. 3HAUUTENIbHAS CTETIEHb Mposiadaluu
JIACKA B KPAHUAJIbHOM WJIM KayIAJIbHOM HANPAaBJICHUU MOXET IPUBECTU K €TO
CEKBECTpallMi. ¥ MEPEHHO BBIPAKCHHAS CTENEHb KPAaHUO-KayJaJIbHOIO
pacrpocTpaHEeHUs MaTeprana IUCKa MOKET CIYKHUTh
G depeHINaTbHOIMarHOCTUYECKUM MPU3HAKOM JJIs pa3rpaHUueHUs TPbLKU
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(3KCcTpy3un) U poTpy3uu. [lpu npoTpy3un He MPOUCXOAUT MOJTHOTO pa3phiBa
¢bubpo3HOTO KOJBIIAa. HemoBpexkneHHas ero 4acTb CAEPKUBACT TKAaHU
MyJIBIIO3HOTO sIJIpa ¥ MOTOMY PaclpoCTpaHEHHUsI MaTepraia BeICTyHaromen K3aiau
YaCTU JUCKa KayJajdbHO WM KPAHUAJIBHO HE JIOJKHO MPOUCXO/IUTh.

Pe3ynpTaTel M3y4eHHs 3TOT0 IPU3HAKA IIPU I'PBDKE U IIPU IPOTPY3HUH 110
naHHeIM MPT. yaanbHOM HarpaBieHUU IpH rpbike (3KeTpy3un). [IpuzHak
BbIsiBIIEH B 13 (96,2+3,7 %) cinyyasix. Kak BUIHO Ha pUCyHKE, IIPU TPhDKE JUCKA
L4- LS maTepuasn BbIIABIIEH YaCTH PACIPOCTPaHAETCS KayJalbHO 3a JINHUIO
IJIOCKOCTH CYOXOHAPAIbHOM 3aMbIKaTE€IbHOM MIIACTUHKHU. TOIBKO B OTHOM ClTy4dae
(3,843,1 %) npu rpebKe AUCKa 3TOT MPU3HAK HE ObLIT 3aperucTpupoBad. Yarie
BCTPEYAJIOCh PACHPOCTPAHCHUE MaTepraia IUCKa B KaydaJlbHOM HaIlpaBIICHUH,
orMmedeHo B 8 (57,7+9,7%) cnyuasx. B 2 (15,4+7,1%) cnydasx oTMedanoch
pacmpocTpaHeHrue MaTepraia KpaHuaibHO, B 3 (23,1+£6,9%) ciayyasx -
KpaHUaJbHO U KayJladbHO OJHOBpeMEHHO. B oTiuune ot rpeik B 17 (91,94+4,5%)
CIIlydasiX MPOTPY3UH JTUCKA pAaCIIPOCTPAHEHUsI MaTepHalla BbINIABIIECH K331 YaCTH
JIMCKA KayJlaJbHO WJIM KpaHUAJIBbHO OTMEUYEHO He Obl10. Kak BUIHO HA pUCYHKE,
npu npotpy3un aucka L5-S1 — maTepuan qucka He pacipocTpaHseTcs 3a JMHUU
IUIOCKOCTEN CyOXOHIpaJIbHBIX IIACTUHOK.

He3naunTenbHas cTeneHb BHIPAXKEHHOCTH ATOI0 IpU3HaKa 3a)UKCUpOBaHa B
Tpex ciaydasx. B 1 (2,7+£2,0%) [Ipu MCKT npusnak BeisisiieH B 13 (100 %)
ClIydasix TPhDK JMCKOB M3-3a JyUIIe BU3yalnu3alui KOCTHBIX CTPYKTYP, B TOM
quciie CyOXOHAPaIbHBIX 3aMbIKATEIbHBIX INIACTUHOK. Yalle BCTpevyaioch
pacnpocTpaHeHUE MaTepHalia AUCKa B KayJaJbHOM HapaBJICHUH, YTO OTMEYECHO B
7 (57,7£10,6 %) ciydasix, 0O4€Hb peJKO B KpaHUAIbHOM - B 2 (15,4+7,1%)
ciydasx. [Ipu 3 (26,9£10,7 %) rpebkax oTMeUYaaoch paclpocTpaHEeHUE MaTepHraia
KpaHUAJbHO U KayJlaJbHO OJHOBpeMEHHO. B oTinnune ot rpeik B 17 (91,9449 %)
cllydasix IpoTpy3ui AMCKa pacCIpOCTpaHEHUsl MaTepuaia BhIIaBIIeH K3aQ1 YacTH
JIMCKA KayJlaJbHO WJIM KpaHUAJIBLHO OTMEUYEHO He Obl10. He3HaunTenbHas cTeneHb
BBIP@XEHHOCTH 3TOT'0 MpH3HAaKa 3aMKCUPOBaHa B BUJIE KpaHUaIbHOTO — 1
(2,7£2,0 %) ciyyaii u Kay1ansHOTO BapuaHTa pacnpoctpanenus — 1 (5,4+3,5 %)
ciyyasi.

OrneHuBas MOJYyYEHHBIE PE3YyJIbTaThl, MOXKHO CHENaTh BBIBOJI, UTO MPU3HAK
KpaHHO-KaydaJIbHOTO pacIpOCTPAHECHHS MaTeprasa BhIMIaBIICH YacTH IUCKa
MO>KHO TIPUMEHSTH KaK MOP(OTOTUUECKUIA KPUTEPUH I pa3TpaHUICHHS TPHIKU
(3KCTpY3UM) TUCKA OT MPOTPY3UHU JJIs1 000UX METOJIOB.

BoiBoa. Ananu3 nonydeHHbix pe3yibratoB MPT u MCKT uccinenoBanuii
CBUJICTEJILCTBYIOT O TOM, UTO MIPU3HAK KPAHUO-KaydaIbHOTO PacpoCTpaHEHUs
MaTepuaja BbIMaBIICH K331 YaCTH JUCKA SBIISIETCS XapaKTEPHBIM ISl TPbIKU
(3KCTPY3HH) U OYE€Hb PEIKO OTMEUAETCS NP NPOTPY3HsiX. Takum o0pazom,
MCIIOJIb30BaHUE YKAa3aHHOTO MOP(OJIOTHUECKOTO MTPU3HAKA MTO3BOJISET MOJTYYUTh
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JOTIOJTHUTENbHBIC JAHHBIE JIJISl pa3rpaHUYEHUs TPIKHU U poTpy3un. Hamnuue
JTAHHOTO MPU3HAKA B €JUHUYHBIX CIIy4asiX IPOTPY3UM IHCKA CBUAETEILCTBYET O
HE0OXOAMMOCTH KOMILIEKCHOTO (C OIIEHKON MOp(}OIOrHYECKUX U
KOJIMYECTBEHHBIX KPUTEPHUEB) MOAXOA JJIsl U3YUEHUS U3MEHEHUH 3aIHETO
koHtypa MII/] B IIOIL.
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