Bk MRA : £l & E A

3% th
L SR et

FL&®IIC

EENRD MR #5513, Edelman? < Manning®
HAME L TLR, %< OFEELFHMAMHES
N, BWATEER L)L EBIREER S SN 5
KD TELIS, Lpl, 2010 4[]
O MR SEIRBERDOES IS b b, %
DI RNTYHOF A1 5 PICTEI- TWA.
T, EENIRERER 2 AT EE e MR B OFR KL
BN L E, GEEORTEHRGEIELNS
MERPF TOBBEICL YT ORI TRELT
WiRWTI L, B AT Y P OBERAEDHE
TERWC E, FBEBEOLKRIHIPBHET
BHH LI ERBBRICETONS.

—J, XWVFASTAACT DFEIRE LI
I — FaEHla V7 CTIC &k A JEBRIEG O
FELESHOMH TEERINTILOTVS. L
L, DIEFEE T, TEREGERE, L=
BESEE), (O, OHREZERORL % & Tl
CT ICHA MR AEAIICEN T 5. Fz,
BRI R IC B\ W Td MR 2 CT 12 % A5
3, REHRBEER W & X, Gd EBERIN
I— FERAICHARZE2ERENC &, Tk
ERE DL EDEBREHETCEA2 LT
B5.

4ml, COBFRTERE SN/H L WIRIGHE
i, BWRERLE L 2, MR EEIRREOR
RIS OWTH L 5.

BENMRZE T D7 HDEME

HEIRE, KBRS EBEIIRICHAA <, &
BIREFTOE LT 3~5 mm THRITHE 7D
ICREWEM A, X612, BRI OLIE), PR
HEEFICKDHEICH VTS, ZD7H MR T
TEIRZ {3 57201213, OFAED & FERGEE)
B IE IR IRETT — X R AT O LEDRD
%. F72, 3~5mm OKIOIMEDORAE, B
ELBWMTHIoDITIIATA ABEHOY 7 )V
YA X3 <A Immx1Imm LR TH 5
ZEHNLET, TENIFT 0.5mm x 0.5 mm &
BEOmWERS fRRENER SN S, £z, MEAT
T AHHEBIROLEETE—IOBEBR THETE A
FOBERRDBEE L.

MR EE kiR & DB

BHEFEICHVWON TS EARW iRy —7
VARLTO=2TH%.
1. JEE52 3D MRCA
2. #&5 3D MRCA
3. black-blood TSE-MRCA

CNOHOWBRY —7 v A% i\ CEE kIR 5
EITOFIRIBBTRUTO LB THA.
wG I

Navigator echo % i\ 7c W WR [R] 31 C 2 5
BRI T — X W 516 TH 5 real-time
navigator 3D MRCA ##lICHL Y, SEEEOHRGE
JigER RS HY10. CoFETIE, —&KD

* —rJ— K magnetic resonance, angiography, coronary artery, ischemic heart disease, Kawasaki disease

152



HEIR MRA

SEENIR % i 22 ) 20 R RE CHBRIIICH 5 5729
OEGRFITH 10~25 5HTH 5. BEOR
2R ThE, WETET—2HEECL T
R REER OB LN TES.

FEEOBBIZIT S OB HBETH 55,
RKELHIT

O MERDEBR E AT A AHORE

@ FEBEOEE IR

@ EHGTHER
DIBEWTHSH. MEBHRDAF vV ERKA
% v /4L real-time navigator % i\ T4
5.
(ORVACRPOE(E

MLERDDIZDODOWFRIL 2 BRETHSH. &
9 ECG [A#}] & real-time navigator % i\ T
RWT % turbo-field-echo (TFE) T4 %.
Z L TCIOMBEROEBRE S SICLT, Difig
% H1N—3 5 30 DO 5% TFE & EPI
DINAT Ty BV Ay — A (TFE-EPI)
TG T 5.

COMEBE N TEROEREIRD 3 &
GEIAIR - PR - EAL) T T HYY
(Fig. 1). ZL T 3 A TRER SN Fix

WiE L (3-point planscan), KAF v+ VDA
A AHET 5.

o BIIRAE: & 1 T TR, AR & Ol hE
DZDOD AT T CEELHEENRAE 13— T& 5
(Fig. 2).

@ #ERAY 3D MRCA

IR 3D MRCA DAL T, EHIROHE
Bav b AP ERAE EBRECTHATS
MmiTEES & LTt hs) Ic&ES0»Tn
L, LDEREEOAV S AT @D AT
O To5RFHH 7 L 7OV A & RN % OF
4 54~6), Preparation pulse & L C, T2prep-
aration pulse (Te-prep) & &3 BOEIRANERS
% SPIR % i\~ 5. Taoprep # 5 Z &1
F OO LD TofEDERERFT 5 &)
T&E5. $ixbb, TeOEVWLHOR S K
TR, EEREOHFOTV T A DEKRT
%59~D (Fig. 3). %7z, BIRILIZ T A F N
TR VESEL G, BIRMMIC N T,
DENDT, EHIROBEXET S, Tk
L D5 FINTTHE & 72 5. SPIR (ZERGIE 5 % %
WG4 %729, BN A ET T 5 d 8k
RV P ARMCHETADICERTH 5.

a

b

c

Fig. 1. Determination of the imaging slab direction for the right coronary artery using 3-point
plan scan. Three points were selected at the proximal (a), middle (b) and distal portion (c) of

the right coronary artery.
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Fig. 2. Imaging slabs for the RCA-LCX (a) and LMT-LAD (b)

Prep (-)

Prep (+)
(180° pulse =4)

Fig. 3. T2-preparation pulse. The contrast of ventricular lumen to the cardiac wall is much
higher on the image obtained with T2-preparation pulse than on that obtained without T2-prepa-

ration pulse.
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Fig. 4. Pulse sequence chart along with ECG triggering

Fig. 5. Real-time navigator

Kernel Gating window

Cardiac position

Acceptance

The navigator was positioned on the dome of the right diaphragm in vertical orientation (a).
Navigator display showed that data sampling was performed when the position of diaphragma

was within the gating window of 5 mm (b).
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Fig. 7. MR angiogram of right coronary and circumflex artery : normal healthy volunteer
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Fig. 8. Post-processing methods for the right coronary artery
a) Laysum MPR, b) curbed MPR, ¢) partial volume MIP, d) target MIP
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Fig. 9. Partial volume MIP (RCA)
MIP reconstruction using 5 slices (a), 9 slices (b) and 20 slices (c).
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Fig. 10. MRCA using 3D b-TFE sequence with radial y-z acquisition
under a single breath-hold in a patient with old myocardial infarction.
Moderate stenosis was revealed for the segment # 3 of the right coronary
artery (a) and for the segment # 6 of the left anterior descending artery

(b).
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Parallel Scan time: n xR-R (24 sec)
MR Imaging 125 msec
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@ ) :; Scan time: n/2 xR-R (12 sec)
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Fig. 11. Diagram for the use of parallel MR imaging in black-blood T2-weighted vessel wall
imaging. The conventional MR imaging takes 24 s to obtain a single slice with cardiac acquisi-
tion window of 250 ms. In parallel MR imaging (reduction factor 2), the cardiac acquisition win-
dow can be half (125 ms) to minimize the cardiac motion artifact, or the scan time can be half

(12 s) with the same cardiac acquisition window (250 ms).
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Central gate
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Combined

data
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reference image
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reference image

K-space of
reference image

Fig. 12. Diagram of the k-space inspired navigator gating (KING).
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Fig. 13. Multiple moderate stenoses of the segment # 1, # 2 and # 3 of right coronary artery.
RCA in 54-year-old male patient with prior stent placement for the LMT stenosis. A convention-
al coronary angiogram (a) showed moderate stenosis (arrowheads). MR angiogram (b) also
showed multiple stenoses consistent with the CAG. Note the signal loss of left main trunk caused

by metallic stent.

Fig. 14. Left coronary artery aneurysm in Kawasaki diseases

a) MRCA, b) CAG.
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Fig. 15. Vessel wall imaging of coronary arteries
a) RCA and LCX, b) LMT.
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MR coronary angiography (MRCA) has been difficult due to cardiac and respiratory motion. Elec-
trocardiography (ECG)-gated breath-hold and navigator-echo guided acquisition have been evaluat-
ed as ways to overcome image blurring due to cardiac and respiratory motion. Many imaging strate-
gies have only focused on the detection and quantification of the stenoses of the proximal coronary ar-
teries. However, detection and quantification of the stenoses remains unreliable. Recent technical de-
velopments including parallel imaging and steady-state coherent imaging sequence have improved
imaging speed and image quality of the coronary arteries. In addition, black-blood imaging using the
double inversion recovery technique provides information about the vessel wall of the coronary ar-
tery. Assessment of the severity of coronary artery stenosis and atherosclerotic plaque in MR imag-
ing may help to predict cardiovascular risk.
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