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Umo nocmompemsp?

You Tube R naHos MPT [Lobasutb BUgEO

» Pl o) 503/2337

MaHo. B.O. dusuyeckue ocHosbl MPT.flv Creaytouiee AsTosocnpoussenene O @D
(] % 8 569 NhOCMOTNOR B/ - o3l o

https://www.youtube.com/watch?v=MNnsolL SbwcY
https://www.youtube.com/watch?v=HmOI8DsZb0o
https://www.youtube.com/watch?v=0RMiv7 1bjrs

M http://www.slideshare.net/drpsdeb/mri-basics !!! 3




Penakcauyusi

T1 - penakcauus T2-penakcauusa
CnuH-peweTyaTas CnuH-cnnHoBas

Temnepartypa TemnepaTtypa
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BpemeHa penakcauuu pa3siuvyHbIX mKaHeu
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lIpodosibHasi HaMa2HU4YeHHOCMb
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Penakcauyusi
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BpemeHa penakcauuu pa3siudHbIX mKaHeU

Mz A //////

Fat
100% White matter
63 % Gray matter | T1
t
[ms]
240 680 809 2500
MXYA Fat
White matter
100 % CSF
63 %
T2
Gray matter
t [ms]
- 3 } P
84| 101 1400 2500

92



lNony4yeHue MP-cuecHana u napamempbl usobpaxxeHuu

~_\ Cnap cBoboagHom
\A WHAOYKLUMU

Cnap obycnoBneH:

1. HeopgHopogHOCTbLIO BHelLUHero

MarHUTHOro nons
2. CnuH-CNUHOBLIMU B3auMOoAeUCTBUAMM
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MMapamempbi uzobpaxeHuu. TR

Bpemsa mexay nogavyeun aByx
BO30OYy>XOaloLWmMX UMMNYnbCOB.
OnpepnensieT, HaCKOSbKO
BOCCTAHOBUTCS NPOAOSIbHas
HaMarHN4eHHOCTb
E4. namepeHunsa [mc]

valele BOCCTaHOBJ1EHUA
I'IpO,EI,OJ'IbHOIZ HaMarHM4eHHOCTU B
3aBUCMMOCTIU OT BPpEMEHN

ﬁ Nan Nn~A \ AMnnuTyga npuHMMaemMoro
| Unu = Un\ﬁu curHarna B Buae crnaga csobogHom
U

| nuaykuum (FID) B 3aBMCKMMOCTY OT
t=0 s t=TR t=2TR ¢ BpEMEHN
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MNMapamempsbi uzobpaxeHuu. TE

Bpems 3a0epxXKu 3x0; epeMsi 00 3X0
Bpemsa pernctpaummn MP-curHana

YcrnoBHoOe npeacTaBreHme N3MeHeHus
aMnnnTyabl HAMarHMYEHHOCTU B pasHble
PUYU MOMEHTbI BPEMEHMU
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Konmpacm mkaHeu. T1 e3eewieHHOCMb

T1-B3BeLLEHHOCTb = BkNnag T1-
| penakcauum B NOCTPOEHNE
N300paxkeHus.
OnpepensieTcs BpemeHeMm TR

I I B 1 cnyyae: KpuBble penakcauum
I [ OBYX pasHbIX TKaHeu
nepecekarTcs, UX aMnnnTyabl
OAVHAaKOBbI [ LBET, APKOCTb Ha
KapTUHKe ByayT oanHaKOBbIE.

Bo 2 cny4ae: KpmBble penakcaumu
Te Xe, Ho TR npuxogutcs Ha
MOMEHT BPEMEHMU, Koraa ux
aMnnnTyabl pasHble [ Ha
KapTUHKE TKaHW ByayT pasHble no
SAPKOCTN — MOSIBUTCA KOHTPACT
OBYX TKaHewn,
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Konmpacm mkaHeu. T2 e38ewleHHOCMb

[Mpu BbICOKNX 3HadeHnAX TR Bknag T1-B3BeLLEHHOCTU MUHMMATEH,
npeobnagatoT T2-addeKTbl.
[na nony4yeHus BbICOKOro KOHTpacTa TKaHen UMeEeT CMbich Bblonpats TE B
MOMEHT MaKCMMaribHOro PacCTOSHUS MeXay KpUBbIMU penakcaumm

Signal

Long TR : No difference from T1
relaxation

Short TE : No difference from T2 relaxation

ms
Long TR TE S
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T1-e38eweHHOe u3obpaxeHue
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T2-e38eweHHOe u3obpaxeHue
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Konmpacm mkaHeu. B3eeuweHHOCMb
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Konmpacm mkaHeu. B3eeuweHHOCMb
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Konmpacm mkaHeu. B3eeuweHHOCMb
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UmMmnynbcHbIe nocriedoeamesnibHOocmu
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Spin Echo ] Fast Spin Echo

Fast Spin Echo Pulse Lines glfl K(-’-space
Sequence “simultaneously”
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FSE vs. GRE




Generic Gradient Echo

RF-Spoiled GRE

Coherent GRE with “FID”
Refocusing

Coherent GRE with “Echo”
Refocusing

Coherent GRE with Balanced
“FID/Echo” Refocusing

Coherent Balanced GRE using
Dual-excitation

Coherent Double GRE using
Combined “FIDs” & “Echoes”

Spoiled GRE using
Combined Multiple FIDs

Ultrafast GRE

Spoiled 3D GRE Variants

GRE Plus SE with Combined Signal
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Swi
Susceptibility weighted imaging




Inversion Recovery

Conventional Spin-Echo
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Inversion Recovery
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Inversion Recovery

Fat (short T1)

Brain

CSF (long T1)

time after 180° pulse




Inversion

A o
Selective Nulling of Signals based on TI
STIR T2-FLAIR

TI = 180 msec TI = 400 msec TI = 2500 msec

Fat White Matter CSF
suppressed suppressed suppressed




Inversion Recovery

Phase-
corrected
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Double Inversion Recovery
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Cnacnbo 3a BHUMaHume!
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