Body Application of MR Angiography
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il. Basic Consideration

MR angiography& @35t EHHeol 2AEZ+ (1) high vessel contrast (by sensitization of
blood and suppression of undesired materials), (2} volumetric or projective images for adequate
visualization 0} Uct sHA7IX| WwEEAS MR angiographyoll tHstof ofe 2f Zto| zhefs| Almy
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1. Time—-of-Flight MR Angiography
TOF effect= excitation regionel & /2l & Qlofl (displacement of blood) A7t *_—2od, PC
effecte gradient® F= E°t2| flowoll (flow during applied gradient) A7t Uct O effectES
0| &%t MR angiography ZHH S0| e o0 22 E flow-compensated gradient-echo 27|
HE o|2stct (with partial flip-angle, short TEs, and short TRs). MR d4&t2 F&2 white-blood
imagesZ 0| &3tX{2}t black-blood imagesE 7HssiCt.
TOF ¢ &2 +& 2-Dimensional TOF, 3-Dimensional TOF, 2|2 multislab TOFE0| ct o]

2Tt TOFYHH E2 region of interest2 2= FYEF2 FZ (inflow enhancement of blood)a}



stationary bloodel 2HHZX QI saturation (relative saturation of stationary components: reduced
steady-state signal)& O0l&35}0 high-contrast blood signal® MAstct  of ghHollM & 2ke
contrast® Z™st= FR ¢l Xl= flip angle, excitation width, 222|22 TRol|cl. &, faster excitation

rate, high flip angle® AH&3tM non-flowing material2| steady-state signal@ ZAAlZIch

2. Phase-Contrast MR Angiography
PC dH T Al 2-Dimensional PC, 3-Dimensional PC7} lct PC effect& AlE&st= MR
angiography= applied gradient fieldel W&oz #FI} AS of LY== flow-dependent phase

shift& o] &gt

3. Other New Technology for MR Angiography
(1) Non-breath-hold contrast-enhanced 3D MR Angiography (FISP or GRASS)
Fast imaging with a steady-state precession (FISP) Z|®H & O[&3l01 free induction decay
echo Y42 = wAojct AMESAZI2 i7f 38 HITolch (Asan Medical Center

institutional Experience).

(2) Breath-hold contrast-enhanced MR Angiography (BH CE 3D MRA; FISP or GRASS)
oAl fast imaging with a steady-state precession (FISP) ZI# & 0O|&35t0i free induction
decay echo ¥&2 = whaolch o] g¥E =dH F 10= M=Fo scans AlEHSH0
arterial phase, venous phase %' equilibrium phase (Liver2| contrast material2| time density curve&

Jlzeg)el HasE H=ct (Asan Medical Center Experience).

(3) Others
Contrast-enhanced 3D MRA using spoiled gradient echo (Reference 2-3)
Contrast-enhanced 3D TOF MRA with a multi-echo gradient-echo sequence (Reference 4)
EPI MRA?
etc.

Ill. Body Application of MR Angiography

1. Great Vessels (Aorta, IVC)

2. Hepatic vascular system:
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hepatic artery, portal vein, hepatic vein; splenic artery, vein; superior mesenteric vasculatures;

celiac trunk; aorta L inferior vena cavag T st0i @ 4toff Of & &t}



3. Renal Vasculatures

4. Peripheral Vasculatures
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280l 2/st™, area under the ROC curve (Az)& 3D TOF > 3D PC> 2D TOF o &AMz H&st
A BEngdert, SAHANHSEE w28t Xol= gdctsE E1JF Act (Reference 5).
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AtditHoll =AM E 0| E235= MR angiographyZt ZHMI3ln U= Arghdl JUctk NXle| =AM
steady-state echo® O|&¢t contrast-enhanced 3D-MRA (FISP Sequence)® =t =23 UAMAFH
2 BiFo 8 f ole AASEBE ool HECAHE YoM ZIEQ gold standardz2 QMY

conventional angiography2t FAIst 2at& Fo|l2 Uct
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