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Llenb nccnepoBaHuA

MCKNMKOYUTD !!!

Bonpocbl KAMHUYECKUX CneLuanncTos
* Quarosble N 06BEMHbIE 06pa3oBaHUA
*  WNHPEKUMOHHbIe NPOLECCHI

* [lepenomol

*  AHKMNO3MpyOLWMNA CNOHAUANT
 CpaBneHune HepPBHbIX KOPELLKOB

* wuposas atpodPpuma mbiLL

AN

V' TpAmasn oueHKa

*  CTPYKTYpPbl CNMMHHOIO MO3ra 1 KOPEeLIKOoB
*  CTPYKTYpbl Te€n NO3BOHKOB, ANCKOB

*  CBA30YHOrO annapaTa

*  CYCTaBOB M COEANHEHUN

*  MSATKUX TKaHEeN

Demaerel P., Sunaert S., Wilms G. Sequences and techniques in spinal MR imaging. 2003



Ob6suraTHble nocaeaoBaTeNbHOCTHU

v' HeT cTaHAapTHOro NPOTOKONA

v' Hanbonee yacto ncnonbsyemole
* T2 FSE sag

* T1SEsag

e T2 FSE axial

Demaerel P., Sunaert S., Wilms G. Sequences and techniques in spinal MR imaging. 2003



Jlokatop Sag + Cor

v Becb NO3BOHOYHUK

v' Cor — nonepeyHble
OTPOCTKM

Nadia A. Farshad et al. Merits of different anatomical landmarks for correct numbering of the lumbar vertebrae in lumbosacral anomalies.



KAnHnyeckoe npmmeHeHue:
OoueHKa CNMMHHOMO3TOBbIX KOPeLUKOB

Isaacl, D. Dalilil, L. F. Wilson2, P. A. Tyler2 ; 1 London/UK, 2 Stanmore/UK Essr2014



KanHudeckoe npumeHeHune Cor:
CaKponnmut

Isaacl, D. Dalilil, L. F. Wilson2, P. A. Tyler2 ; 1 London/UK, 2 Stanmore/UK Essr2014



T2 FSE sag

v' 0630p (MCKAOYNTD
Bblpa*KeHHble CTPYKTYpPHble
N3MeHeHUns)

v" TpbIXKK, 06bEMHbIE NpOLLECCHI
n ap.

v BbicoTa Te/1 N03BOHKOB
(KomnpeccnoHHbie Nepenombi)

v' KaygasibHbIil OTAEN CNUHHOTIO
MO3ra U KOHCKUMN XBOCT

Practice parameter for the performance of magnetic resonance imaging of the adult spine, 2018



T1 SE sag

v' OLUEeHKa CTPYKTYpbl MO3BOHKOB
(mTC)

v' OLeHKa 3aMblKaTeNbHbIX
NAaCTUHOK

v' CnoHaAnnoancumT

Practice parameter for the performance of magnetic resonance imaging of the adult spine, 2018



STIR

AnddepeHumnpyem:

v’ oTek/nHbunbTpaumio

v }KUPOBYIO TPaHCPOPMaALIUIO
KOCTHOro MOo3ra

! CTpyKTypa Ten No3BOHKOB B
Koppenauum c Tl

Practice parameter for the performance of magnetic resonance imaging of the adult spine, 2018



CTpyKTypa NO3BOHKOB

OTek FTMMNOUHTEHCUBHDIN rTMNEePUHTEHCUBHDIN TMNEePUHTEHCUBHDIN
onyxo/sieBaa UHGUAbTPaALUA
BOCNANUTeNbHaA UHPMABLTPALUA

’MupoBaa gereHepaumna KOCTHOTO  TMNEPUHTEHCUBHbIN rTMNEePUHTEHCUBHbIN rTMNEePUHTEHCUBHbIN
MO3ra
Cknepos TMMNOUHTEHCUBHbIN TMMNOUHTEHCUBHbIN TMMNOUHTEHCUBHbIN

H. H.

')

i




CTpyKTypa NO3BOHKOB

OTtek FTMMNOUHTEHCUBHDIN rTMNEePUHTEHCUBHDIN TMNEePUHTEHCUBHDIN
onyxonesaa UHPUAbTpaLUA
BOCnanurtenbHaa MHPUAbTPaLUA

npoBas aereHepaums KOCTHOTO  TMNEPUHTEHCUBHbIN rTMNEPUHTEHCUBHbDIN FMNEPUHTEHCMBHbIN
MO3ra

Cknepos TMMNOUHTEHCUBHbIN TMMNOUHTEHCUBHbIN TMMNOUHTEHCUBHbIN




In-out (opp) phase

Opposed-phase T1

Lubdha M. Shah and Karen L. Salzman Imaging of Spinal Metastatic Disease Neuroradiology Division, 2011



ABU (MKA)

B carmtrasibHOM NJ1I0CKOCTU
 CoueHkKkoun 3HavyeHunn K,

M. Castillo, A. Arbelaez, J. K. Smith, and L.
L. Fisher, “Diffusion-weighted MR imaging
offers no advantage over routine
noncontrast MR imaging in the detection
of vertebral metastases,” American
Journal of Neuroradiology, vol. 21, no. 5,
pp. 948-953, 2000.




ABU (MKA)
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ADC value on DW imaging
3
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00

1 ] 1
Hemangiomas Atypical hemangiomas metastases

Differential diagnosis of hemangiomas from spinal osteolytic metastases using 3.0 T
MRI: comparison of T1-weighted imaging, chemical-shift imaging, diffusion-weighted
and contrast-enhanced imaging. Yan-Jie Shi et al 2017 Sep 19; 8(41): 71095-71104.



[emaHrmoma vs mts

Quantitative assessment in patients with spinal hemangiomas and metastases

ADC Value (x 10~ mm?/s) | 1.11+0.36 | 0.81+0.19 | <0.001

Quantitative assessment in patients with typical hemangiomas and metastases in spine

ADC Value (x 10> mm?/s) 1.24 +0.32 0.81+0.19 | <0.001

Quantitative assessment in patients with atypical hemangiomas and metastases in spine

AT e 0TS i) 1.00 + 0.37 081+0.19 | 0.048

Summary of cutoff values, area under curve (AUC) and resulting performance values between
typical hemangiomas and metastases in spine

0.67
ADC Value 67.42%
23 2 >0.89 0.51- 66.7% | 67.6% 0.048
(x 10 7" mm™/s) 5 60/89

Summary of cutoff values, area under curve (AUC) and resulting performance values
between atypical hemangiomas and metastases in spine

0.89
ADC Value 89.53% <
23 2 =1.09 0.81- 73.3% 93%
(x 10~ mm™/s) 0.98 77/86 0.001

Differential diagnosis of hemangiomas from spinal osteolytic metastases using 3.0 T MRI: comparison of T1-weighted imaging, chemical-shift imaging, diffusion-weighted and
contrast-enhanced imaging Yan-Jie Shi et al 2017 Sep 19; 8(41): 71095-71104.



63-year old women of hepatocellular cell
carcinoma with metastasis of T9 vertebra

Differential diagnosis of hemangiomas from spinal osteolytic metastases
using 3.0 T MRI: comparison of T1-weighted imaging, chemical-shift
imaging, diffusion-weighted and contrast-enhanced imaging

D E

(A) T1 Wi

(B) Out-phase image
(C)FST1 WI

(D) Early enhanced image
(E) DW image

(F) ADC

60-year old women with atypical
hemangioma of T11 vertebra



InddepeHumanbHbIM AMArHO3 MTC U FeMaHTMOMBI

T2 STIR Out of phase

MTC pasHbiA  rMno rmnep U3mMeHeHusa/notepn  orpaHUYeHune cepblit CUrHan
CUrHana Het 0.7-1.0 mm?/s

femaHrmoma pasHbli  runep/ runep CHUXeHue/ noteps orpaHuyeHue CBET/IbIN CUrHan
rmno CUrHana 1.5-2.0 mm?/s

M. Castillo, A. Arbelaez, J. K. Smith, and L. L. Fisher, “Diffusion-weighted MR imaging offers no advantage over routine noncontrast MR imaging in the detection of vertebral
metastases,” American Journal of Neuroradiology, 2000.
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[lochenoBaTeNbHOCTb

v' T2-Weighted Sequences Spin-Echo
(SE) Sequences

v' T1-Weighted Spin-Echo (SE)
Sequences

v’ Fat Suppression Techniques (STIR)

v In out Phase

v' Diffusion-Weighted Imaging
(DWI+ADC)

v T1+Gd

Practice parameter for the performance of magnetic resonance imaging of the adult spine, 2018



NTor

Bonpochbl OTBeTbl

HopmanbHaa aHaTOMMA: KONNYECTBO Locator (Becb NO3BOHOYHMK) sag ,cor
MO3BOHKOB: Cakpanusauma, ntombanumsaums

CTpyKTypa No3BOHKOB T1 SE, STIR sag

Me»KNo3BOHKOBbIE OTBEPCTUA, KOPELLKU T1 U T2 Sag SE, T2 ax (610K)

TpaBma — ouL,eHKa CAMHHOIo Mo3ra T2 SE

TpaBma — OoLLeHKa CMMHHOro Mo3ra 1 3agHero T1SE, STIR

NIUraMeHTapHOro KoMnaeKca

NHPEKUMOHHBIN Nnpouecc + KOHMpacmHoe ycuneHue (0emanu3zayus)
MTC + In-out-of-phase, DWI (ADC)

HeBpanbHble 06pa3oBaHuA + KOHTpacTHoe ycunenue (T1 SE fs)

lNocneonepayMOHHble NU3MEHeHUA
HeTpaBmaTnyeckme nameHeHmMA CNMHHOIo Mo3ra 20/108HOU MO32



