B MRI & MDCT : LR & 4B OO
—ILE—

% & th F
BRI B R

FL&®IC

OIMEBEGZE OS5 MRI & CT
1%, &3 MRI > MDCT O&EHBIC LD A+«
vORHA, RERNEERAER SN, TRED
ISR TS BE, DIROTEEIRE &
DOLMEROIFBEN B EE L LT, &R
MRI & MDCT (I EE 7 #i{7 & 5 T
ALD~20 0 Lm Z oE#E MRI & MDCT o +
Yy 7 A% LIS L, MR Tk &S
15T #H\v, CT T 165 CT #f\v5L D
LLT, ZOFEWFFIC OV TRRBICHERS.

FEODFOEER (Table 1)

DIMERDOBERZHNIC LI BRI K E L5
FT=2b%5. WEORZE - IRROAFE, ME
BEF 7O bBIRBELDO T Z—7 OBk, ZL T
MERREZ N S MK OMROEHRTH L.
D 3 A MRI & MDCT % {fi 43 CER
RiChBE ey SHL TS BERD 5.
H A HIC I 2 TERE TN & mld, BB,
B{ROZEM, WA L OREER L TWA )
ZOPLRE, £ L TREFEOMEE, K4

P, BEAOLLEMHEITOWTEEST HLEN
5.
1. WA & G fE#R (Table 2)

B BE RS >\ Tk MDCT 16 71 75 FE i
ICHEWRE THREAMK T § 52 LA TEBY.
L2 L 3D, MIP 7z ¥ OF#EFICBIL T,
MR 2 & UE T X 529, MDCT Tk
CT OB WE#RETLOICHMZEL,
BRSO RRIE MR & A CHEBRI R\ FE
MAET 5. TobbEBEERE Tr ANn/c
W 2 A R & 9 uE, EEICE RS &
L CREHETE 2T TORMIITEE MRI &

Table 1. Considerations for the Choice of MR and
CT in the Cardiovascular Imaging

1. MR 1.5T
CT 4-detector rows, 16—detctor rows
2. Vascular information
lumen : stenosis or dilatation
vessel wall : atherosclerotic plaque
blood flow
3. Imaging field
4. Stability, availabilit, simplicity, individual per-
formance, safety

C ORI, 531 B HAMRSKIEBEFSKEY VRV YA [EE MRI & MDCT : BUR & $HE O W51 ] T

DFEAFLICE DB DTH 5.

F*—J— K MR angiography, CT angiography, cardiovascular imaging, vessel wall
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Table 2. Comparison of MR and CT in the Cardio-
vascular Imaging

Table 3. Comparison of MR and CT in General
Considerations

CT CT
MR 4—detector 16-detector MR 4—detector 16-detector
row row row row
Examination time safety contrast
: media ©) O )
scan time A O © .
geconstruction o O O ;%dsﬁrtéon ex- © A O
ime
. implicit O O ©
Coverage of imag- simplicity
ing field A O © individual differ- o o
Vascular informa- ence
tion availability yaN © O
vascular lumen O © O © excellent O fair /\ not bad
vascular wall O YaN JAN
blood flow @) X X

© excellent O fair /\ good X not applcable

MDCT TZNITE EDKREIEWIT V. Eh
PRIDRIEHRETE S ENWD T EICHLT
{3 MDCT 2MENT\W5. Ei#f MRI CT& 75—
TV ENE R FIH TSIV FEA S TE S
7, MDCT TIREH» DL FEE Th O 5
HaEE TR BT AT EMTE BV,
HEEHROF T, AEOKEHRIT MR &
MDCT #icfEh T\ 59. L L MDCT Tit
B D IKALD B 5 AL O P IEE D B7E O HE
W7 " e Ab 5. COZ LB - Tk
FONWEOAEE OHFEICHEL S L T 5%
—77, MR IZZERGRETCT IS > Tw5b
», WEOaVFSAFEFELLL, CT T
HITE 23 R 75 A IR AL 8 5 SBALD IR & S22
EEIELHETES., BBRERICOVTO
MR & CT OK & 70T MEEEOMEIRIZ O W
TTHA. MR PMEEET S — 7 OHRIZOW
TUVEy Fa7, Mk, 75—rRlm, i
b, BKALZE DT 5 — 27 ORI OWTEEL
KHEAT EHRTEBHN, CT TIE, AKALDI
DT 5 — 7 DHEIRIT O T 7555 BT DR

TH Z1~9),

M4 O M OIS HIC >\ Tid MRI A FEEIR
TICHEL TENTW5. BEE, HEHTo

PCEIC kA MmME, FmEIRICHEVNTD

M MR Tl EOREAITD &N TE

%. CT CRCOEHREBLOIRETH 5.

2. EOR N - itk (Table 3)

PURICBI LTIk CT Tkl S s v
MR T3 X fEOBSRR B R 75 < R To iR A
BTohsn. EIREOMESEME, FEFEEIZOWT
IFEARIC MDCT AN T 5. MR 3B
ICXAMBRICKERZENRDY, TR UEMET
- Td MR OEGEEDNRD 5 7= DYLHEDOE
B 513 MDCT FHENRTEH - T 5.

— Wi CT 7 v/ F A CTllEMA e BhE LT
L. R AEEANL T — FEERT, BEt
NH%5. MR 7 VELTTlE, EFFlEFEHTZV
& MR 7 vF A S #ER MR 7 v F %
NHD, MRICHEH T % Gd EFEFIT T — F i
%JKRNT%%ﬁﬁﬁ<wﬁ%£éf%
B~ bt BEROBE, D O
m%%@ﬁﬁﬁ&bfﬁ%ﬁéﬁﬁﬁ%MR

TVFEFERONATOONEELW. LarL,
JE#EE MR 7 v F 4 TRIFREGERIE S

2004424 H 19 HZ2 B

PIRIEE R T710-8602 ML AR 1-1-1 AR IIRBEBORHE 8T
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Nizw e &, SERREERT 58 MR 7
VEL DA NG I FERAYEHTSCT T
VELITDEHCHEFEETTIES L VEBRZREEL
N5,

3. BAEAL & B (Table 4)

FERRIZIE, HRETMCH &I 5ERICK
TMR&CT%@V%H% M D e DBk
72 2WREEDBHIZ OV T, BEES - BTk
W MR 7 VEFHEEL TTD. ZOfo
T CT 7 vF A4 & MR 7 V/F A #ICH
EEOBEGEAELNLOT, KREEOIEER
HHWIEER MR 7 VF 4 % TE 57200 8%
THLONPEFELW. L2L, MRIZKE), %
o BRITEOMEBETT—F T 77 AL,
EENEST S ERBLDT, TD LD
R CT 7 VFAH(TD.

EHRIZELZF LV VVOHEBTHS. 16
7 CT ClR\BWEEMEA & - TRENC T4 7
BOEEIRRBEEITD Z LN TE ALV,
L2 L AKALD BB G Z DONEOREAERE D
HEIHRETH S, —F, MR TIXEEIROAH
IRALICEE S NS C L7, EHROAEL B
FICHH T2 e TEZL2~D,. UL, #
FEPE L WD A i3 MDCT ICH LT B A

Table 4. Comparison of MR and CT in the Imaging
Field

CT

MR 4—detector 16-detector

row row

head

neck

Thoracic aorta
abdominal aorta
Renal artery
Portal vein

Iliac arteries
Lower extremity

O00O0O0OOOO
>OOOOOOoO>D>
©O000O0O0O0OO

Coronary artery

© excellent O fair /\ not bad

o> TWh. FTbbEBRICIEWTIECT &
MR OFE N FIE B A CHEN TH 5 LE 2
bhsb.
4. BRSO
CT7y¥ﬁi R A ZUEEE L, BhIR
DEFHEE D@ I CT A% v V& fT
¢LCT1#«/®@EﬁﬁiCT@%E¢
THOHBIVF AT A ABAFIPIC & > TR A
N, RIFDOXIVF A5 A4 ACT (16%1]) TH
T 10 B 5 30 BRRE CRIEH D 5 Wi
THAED THROEBRZFRGETES. CT A
Fr /Il Lo THLNLERIIHEMETHS
ﬁ,v JAF—= 3 VERAWTEHIRD 3 &
B & 2> MIP, MPR @i % Fi+ % (Fig.
D.r%ﬁﬁfi,@%m FANRAE - &lRAE
XL CiEER S 5Nn S (Figs. 2,3). %
T NEIIROHH S RIFTH 5.

OEEEI IR OB T F 5 <, LERIEHA
T-oTCT AF v VEfTWV, BohlcT—X2D
R B 1O OBEEORHE (JRERF S 5 W
BIGER LD @ 80~200ms DF — & 7213 % Hl
H L CEBZER S AV~ CT 7 /¥4
DFEL, ME ORZEFESY 3 KICHR
MIP, MPR {7 & O FERER £ CHE L,
MERED T 5 — 712 O\ Tl Bk &% MPR H
GTHESTS. CT 7 VAT, GRHEDT
BIRGEAE SN A, CT OWE E, "KL
SEOBRIERE DB NEEL . FHICEEBT T 2E
FZEOREEIREBEDRKALFEN % CT 7

Ik A REEIC LT 5. LA LAK
(b2 Tl S BEDERNALE 75— 7 OFH
LA THHDT, 75— 27 DREREDHEIC
FIH+2C PSS NTW5

W MR 7 VvELORET CT 7 /¥t &
M TH 5. GG A Oz S N7 & e
B, ZOMPEEICIEL TEFRICHH I
BHAD18) fEHL KD L A IME R FRALIC
Fo TRy —4 VA, BB, EEHIOR
LStk i b4 A 0ERBH Y, SENSE IR
& 3N 5% parallel imaging <2, HgE5HIHIE O OF
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Fig. 1. Abdominal aortic aneurysm
a, b) CT angiography : three-dimensional volume-rendering image

a M

b

Fig. 2. Thromboembolism of the superior mesenteric artery

a) CT angiography : three-dimensional volume-rendering image
b) CT angiography : MIP
CT angiography (a, b) shows occlusion of the superior mesenteric artery (—).

HALEELRBERA vV TH LY. /LR
V=V AR, wBREO®EW3D S5y
FLa—@EAEVWON, FEREIET TORGH
THECH S, BHEEHEIC & 0 EWINHEE S
LNBHDT, VEOEFATLREFETDH
L. ERAEE Y LT, ek X BN E S
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(DSA) ICHWbN/I YT P57y a VOFHE
IGHAT A ENTE, BaV I AFOME
Grgons (Fig 4).

IR MR 7 v F 1, xR ITED
HY, EFLHEHICHVSNS TOF (time-of-
flight) < PC (phase contrast) <, K#)
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(X)) 0.0D
HELICAL_CT HELICAL_CT/

Fig. 3. Pancreatic cancer causing obstruction of portal and splenic vein

a) CT angiography : three-dimensional volume-rendering image

b) CT angiography : MIP

Both portal and splenic veins are occluded due to encasement by pancreatic cancer. Note the coronary
and gastroepiploic veins are dilated and tortuous as collateral pathway.

Fig. 4. Arteriosclerotic occulusion

a) Moving-table contrast-enhanced MRA with fat-

suppression technique

b) Moving-table contrast-enhanced MRA with sub-

traction technique

The left common iliac, eternal iliac, superficial

femoral arteries are occluded (—) and reconstituted

at the popliteal artery. Note the collateral pathways

via deep femoral arteries (=). Moving-table con-

trast-enhanced MRA with subtraction technique (b)

gives better visualization of small arteries than

moving-table contrast-enhanced MRA without sub-
b traction technique (a).
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R-EEIROIREICH W SN 5 steady-state co-
herent sequence 7% ¥ TH 5. §i2 ZEOFRHEIT
MEAEOMBOWRNAFIHL, HBETME
M7 E OREREE T Sh D 2 Lz fl
L7k <dh%b (Figs. 5, 6).

OIEREEIRO MR 7 v F 4 & 3EER MR 7
vV F o B FE KT, steady-state coherent se-
quence B EICHW LN TW A0~ Z
BREERT 7 =y 7 PURETHS. HH O
Ww L TWAHIRETHRE T %54, realtime
navigator &\ 5 R FEIIAOFEZ F W Th 7z
PANRAEEIRZZLDICL, D —2iFh
HRAPZ AW TOEOB) & Ak bR <IFIL T
W5 EE (RRAD) & THEBR & g
LIETH S, CTOIETOBEEINR £ 4% f
HTE52., CoFEEE L TEAE#RE Z
NZNEIRANT R 3 % I71E M 5 1R I B
B4 2 HEEA g 51900,

Fig. 5. Abdominal aortic aneurysm
a) non-contrast-enhanced MR angiography : parallel MIP.

Abdominal aortic aneurysm (—) is clearly depicted in the non-contrast-enhanced MR an-
giography using steady-state coherent sequence. Also note the portal vein (/\) and inferior vena
cava (=).
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MEBEA X —35 >4 : TEBNIRSeTE & BRAE(L
75—%

TR OFHMIC I, MEORAERE L LI
MEREDT S5 — 7 OERBEIVEETH L.
O TIE, CTIZH~N, MR 258 BICFM 7
BHRAREEL TSN 5B, RLEETRER S5 —
7 IEZE R 2 E R A g SRS FTRE
I£%DT, TI5—7 NI XD e REE Tk
TR E S Wi ¢ 5 2 M KYITH S.
BHIROMGRBELIE 1L, BHIREEIC U REA D LE
L, WEOINE &, & MMRORME % > ke
Thsb. COREHETT D & MENEHRE
L, RN LTS5 —27 %L 720,
RRCi3 ke CHE2ICAZET 5. F5—2713, B
fE (lipid core), BRHIEPIHiIMN, HEFE, RIEMIE
=, ke, AR, AR &R B A
B4, O, REMEOEREE R L TS
B0, NEM OB S Biked 5 &, lE & R
B OFEMIZ X 0 e A TR L P 24 U
720, WEC M ERFIC >/ LT, M
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Fig. 6. Splenic vein thrombosis and esophagogastric varix in a patient with liver cirrhosis
a—c) non-contrast-enhanced MR angiography : parallel MIP.

Thrombi in the dilated splenic vein ( 1) is depicted as a defect of signal intensity. Also note the
dilated coronary vein (/\) directing into the esophagogastric varix ({}).

LA TR | 2R 4. Rt Table 5. Characterization of Atherosclerotic Plaque

WS =703, EEAEL, KELE Soft Plaque « lipid core
(lipid-rich core) A SREIME OBHEIC X 5 « Hemorrhage
75— NMEE & A&, 58\ SE R 2 A Hard Plaque ¢ thrombus
575 —27Tdhs (Table5). T7xbb, 7 * fibrous cap

« calcification

5 — 7 ORI OFTHlE (lipid core), 15
fEPIH IR, I 2 fkEME ~ 5 — 7 R A IKAL B
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Gy LT B T EDEEZENIRO BTV A.

MR Ci&, Ti, TGO ~>D#E /-0
VS A EAAGE TOREOHRZE 17>
DT, IRERS, Wi, mE, itk or
S— 7 R 5 ER A ITEICIEST 52 L0
T 599, [MEFEE%A MR CaEEICHE 4%

72dICiE, ek MR 7 v A bk sHic
BT GBI T ANERD S,
COMEEED MR A A=YV 7 kb &<
AWHRTWLOREEIRTH 5. BSEENRA
WSEBIR & S SREIIRIC 5l 3 A AT i &
FS—IDTERT VR THL. T5—7 DB

Fig. 7. Acute cerebral infarction caused by a risky unstable athero-
sclerotic plaque of the internal carotid artery

a) diffusion-weighted image
b)fat-suppressed FLAIR image
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c)fat-suppressed T2-weighted image of the left internal carotid artery
d)fat-suppressed T1-weighted image of the left internal carotid artery
Acute cerebral infarction is shown as hyperintensity (—) in both
diffusion-weighted (a) and FLAIR images (b). The unstable athero-
sclerotic plaque of the internal carotid artery (=) is proven to be the
cause of this embolic disease, which is depicted as hyperintensity on fat-
suppressed Ti1-weighted image (d) and isointensity on fat-suppressed
Te-weighted image (c) relative to that of the parotid gland.
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XC, soft plaque & hard plaque ([Z$Ed 5D
DEBEOR KRR X 3 < 8 L, soft plaque
BEREASIERITIVAZOENTF—7
(risky plaque) T, MBEZEC—l MK M7
(TIA) CBd#EL T\ % (Fig. 7). Soft plaque
i, BRI TR G s 5 W ISR S T2
PG TH TR FIRIC N TEES AR L,
(G T IE S FL T L\ BRI P H 1< 1fi
BICHY4 4% (Table6). ¥7bHbH, MROD
Tinsnwid T:BHER CEES 2T 5
S—r B3 EREOEWSS5—7Th s (Fig.
8)7N~9),

CT CIu&EE % 74 5 DIZ, EHAIEES
LEF . AKALT S — 7 2RI TE
5. UL, #feomgEe /s —r LIRE
55 D% WREZET 5 — 7 L OXFNE CT fE72
TR RC ENEL, TT5— 7 OFHTiIE

RIZHAY > T 5.

IR MR imaging (3, SRS T
HBINR, KEIR, BBk E~OILH & ThE
TH % (Fig. 9)20. BHIREELAE 1T 2 H MO
BTHLHDOT, HEIRT 5 —27 Db 5 EHET
13, E8k, KRR EICSTS5—7 DHFEET
LHiERBE . Tigfiig & T RGO H %
WBLT, YL TEBSEETLTF—7
BT MIRIE L ERIE L KTV R BEnT
F—7 & L THEBIRERYZEL T LE
DhHEEZOLNS.

Table 6. Plaque Characterization

FS-T:WI
hyper iso low
intensity  intensity intensity

hyper | hemorrhage lipid —
intensity +lipid

FS- iso hemorrhage fibrous —
T,WI| intensity
low — — calcifica-
intensity tion

BmEMSmME

BB AREEEOSMED, Bt & BimEd
HEATHZENEETH L. BHERESMETL
TWAHDTEHE—FIR LI 5D, SR
L7z \WIE# R MR 7 /& 4 T steady-state co-
herent sequence # i\ 5 i TH 4. ThD
ATIE, BEIRSEZ D BEIIROHE 25 R # &
25 EERBHBHDT, Kk (rest-slab)
RAWTEBIRZZRICHE L %5 (Fig.
10). BEROMEATRROBEICIE, Gd-i&

Rl 7 Ao MR 7 v F 4 C, Bk
L7200 Tl <, B A & /- BERk &%
i3 A0 H 5 0Y, BHEEALEE TR
B OZARI AL VCEBIIR D FAE L, MRED
ETFLTWAD, EEHYHV/EE MR
TvFELFR CT 7 /F 4 THLEEIROMH AR
Tl BB 5.

1Ll R AR

EIIRE, kEfTL, OB, WROBE L&
LIZHICHWTWADT, MR CTICL 5
BROFHIIMOFEIRD TV F 4 & X, &
ISR IR Ch 5. F/o, EBIIRIE KBRS
W B BIRIC M <, EEIIR MO BRI
3~56mm T, RMICHH»DICEEMS. O
DIz, A - PAZEOIERERZHT %2 1T 2 7201
FEWER S R L SHEALETHS. Bl
7, TEIRZIEREMICRIH I 5L LTl
FEINTWBOPEFAIZ AW/ CT 7/FF

EEER T AW EWIESERE MR 7 U FE L O
OTCTH%5. CT 7 V/FA4 T, GEEDOEEIK
BRRENAGE LN L PV~D 0 CT OMWE
b, BIKAGTALOFAEE OFIEDHEL . RIS
MM BN 4 B OFENR L & O A IKAVRZE D
%< CT 7 V/F I L 55H0 =~ REIC L T\ 5
(Fig. 11). MR TiEgHEMfioEL <<, CT &
FARICTEEIIR 4 (6 % /X — 3 BB RS AT RRIC
7% > T\ 4. Soap-bubble-MIP F# 5K #: % H
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Fig. 8. Risky soft plaque of the carotid artery

a) fat-suppressed T1-weighted image

b) fat-suppressed T2-weighted image

¢) Microscopic image of the surgical specimen with hematoxyline-eosine staining

The carotid plaque is shown to have multi-layers on fat-suppressed Ti-weighted (a) and Te-
weighted images (b). The inner layer, which is depicted as isointensity on fat-suppressed T1-
weighted image and as hyperintensity on fat-suppressed T2-weighted image, correlated with the
lipid core (A) of the surgical specimen. The middle layer, which is depicted as iso-hypointensity
on both the fat-suppressed T1- and T2-weighted images, corresponded to the fibrous band (%) of
the surgical specimen. The outer hyperintense layer (=) on both the fat-suppressed T1- and T2-
weighted images was found to be intraplaque hemorrhage.
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Fig. 9. Vessel wall imaging of coronary arteries using black-blood fat-suppressed T2-weighted
imaging in normal heathy volunteer

a) Right coronary aretery and left circumflex artery

b) Left main trunc

The lumen of the coronary arteries showed no signal intensity, which gives clear delineation of
the vascular wall of the coronary arteries: RCA (—), LCX (=), LMT (A).

a) Presaturation (-) b) Presaturation (+) c) Presaturation (+)

Fig. 10. Selective depiction of renal arteries on non-contrast-enhanced MR an-
giography

a) Conventional non-contrast-enhanced MR angiography

b) non-contrast-enhanced MR angiography using rest slab on the outer half of both the
kidneys

¢) non-contrast-enhanced MR angiography using rest slab on the whole kidneys

(a) Renal arteries (—) and veins (=) cannot be separately shown on the conventional
images. (b) Incomplete coverage of the kidneys by rest slabs leads to the insufficient
reduction of signal intensities of the renal veins (=), which does not allow to visualize
distal renal arteries selectively. (c) Entire coverage of the kidneys by rest slabs enables
to depict both the proximal and distal renal arteries (—) selectively.
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Fig. 11. CT angiography of the coronary artery in a patient with ischemic heart disease

a) CT angiography

b) Conventional X-ray coronary angiography

CT angiography (a) revealed multiple calcified plaque (—) of the left coronary arteries, which
hinders to assess the degree of stenosis. Also note the metallic stent (/\) does not allow for the
patency of the lumen. Conventional CAG (b) proves the moth-eaten appearance of the coronary

artery lumen as seen on CT angiography.

WU 3R ABEBRERRATE, EEIIROFE
i 78 % H 127 - T4 (Fig. 12). MR TiZ
CT &I~/ fRAE1 S 52, AKALDOIAL
L IEGIKALIRAL & FIRRICREE 2 e+ 5 2 &
MNTEHDOT, ZOFEHIRFERTIE MR & CT
EHE g A H S T 5.

& G

O RO R W LB 2 EEH T N O P
fe b mi, %L CTMERED TS5 — 27 OMWIRTH
4. CHHOMHEKTIE MR & CT Tid#siH
By EBRAETRA N L > TENFENEA SR
o TWwWh. ThbbERKOEE Tl MR vs
CT Tid7s < TMR & CT THh 5. L& FHER
TMR & CT, ¥LO%EWNICE 1 ERT 50
EW D T HICEL TS igk DR, %72 CT,
MR OBRE, =L T % OEZITIEC7FI A
FiaEZ T LENRDS. MR, MDCT $£iC
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Fig. 12. Coronary MR angiography covering
the whole heart

Soap-bubble MIP-reconstructed images clearly
show the major coronary arteries, right coro-
nary artery (—), left anterior descending artery
(/\), left circumflex artery (=).
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Cardiovascular Imaging : The Role of Fast MRI and Multi-detector Row CT
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MR angiography (MRA) and CT angiography (CTA) play an important role in the diagnosis of
cardiovascular disease. The choice between MRA and CTA should be made by considering points
such as image quality, examination time, information needed, imaging field, safety, and so on. High-
quality images of vascular lumen can be continuously obtained with CTA, unlike MRA. The risk
from contrast media exposure, resulting in hypersensitivity reaction and renal toxicity, appears to be
much higher in CTA than MRA. Non-contrast-enhanced MRA can be performed using the tech-
niques of time-of flight, phase contrast and steady-state coherent acquisition. It can be applied when
imaging the head, neck, heart, and abdomen. With regard to safety, the first choice examination for
cardiovascular imaging should normally be the non-contrast-enhanced MRA, followed by contrast en-
hanced MRA and/or CTA. In addition, MRI imaging of the vessel wall provides much more useful in-
formation about the risky components of atherosclerotic plaque, such as lipid core and intraplaque
hemorrhage. In coronary artery angiography, CTA provides excellent images of coronary trees com-
pared to MRA. It is very difficult however for CTA to assess the degree of stenosis of the arterial seg-
ment with calcified plaques. In conclusion, MR and CT can play a supplementary role in cardiovascu-

lar imaging.
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