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1. MRI
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Ta— (FSE) &K TH%S. WBABIIRS
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BRIERTH 5. LB L CTERE KBk
DRHNTIR - 7R RIRE B & 28 ind %.
2. 1% MRI
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B{G 2185 ETh B, KIMEERBE T KBk
fREEC B W TCALOE (entry) OBZICHWS
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DO TRBEIFAPRON LR AN DS, LT
{3 true FISPERHWOENS Z a5, HE
MR7% & OO EIA B E RO MRA Ot
Hifg s L COFIHAETH 5.
3. MRA

KK Tld&E# MRA 22— Th
LY. ZOEWE, KmEE-elETE L <
B, TloKBIRELEOREL I LIFLIX
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FOR&EEBL T\5. & MRA I3k~ 7%
WIEHERD HH, T TikEERORS
ICH o TKREL DS T TENS. ZOH il
FERMAERBICK L TER MRA #1755 6
IZ, IO E = 5DFEEM-> TBTIE
KRN 75E MRA BuJREZ B TH 5.
1) Bolus injection ¥

’ﬂif’l‘ ~3 ml FRE OHE Tl A= 208 A

, WRHID T 7 — A PN ADIREA BiE T B

77{“2 C OJENER MRA O L L CH,
b THs. KETEHEEOTV NS
Ak B PEd 5 k-space DKW & I B O
1B & IZ U4 § 5 centric view ordering % F \»
TR T 5T ENB. Lich->T, Ok
TIHAME L -MBICERRNEZEL /22 %
IELSMB T ENEETHD. FELMBIE
TKRAL T=2H5. — 23V BOEZA% H
WTT A MEARKAF v VITEE > TIT,
EEROFERZ RO LT 5 —213H
L L OBOLERAREL ThE, HE ﬁ%
HIOFZEA AL 7= b BBIMICIRE & btG <
Ji#% (Smart prep #, GE #). %ﬁ%@*“ﬂi
MR BHOBEELT VT 7 IV X A LA THERS
NormGErHEL, SEAOREY HHRMEL
T4 % Btk 3 5 7715 T % (Fluoro prep ik,
GE #).

Bolus injection % T O B REIZ B 51
0 MREETHHDT, MREIET TORMBIC
RbHMEL TS, BIROBANRELS, aV 5
A DEVERPMEONAFEAD 5. KK
BRI, NEESKEIIREE B OKBIR =AY
R EDPKREORVEIETHAS. HEESRELT,
KEYIRIE 75 & THLPLAEAE L T ERZH O
BICK R A B 5 X5 G, BE D TiROMm
BOFHEITRR E R BGE51D 5.

Bk 7 & OlG THIRDBEA % 75 5 < i
7o\ & & X icit, k-space DIKRAP R S %
KV E <HE 4 % elliptic centric view ordering

WAL ELH 5. T, b HREERHE S
REABIEIC L CO R e e EH L 72V E
{2 1% time resolved MRA & /I 5% HiED H
B, CHUEEH O BE OB e Sk IC KR
‘”)EZZLﬁk\, EEAOMBEBETHLDTH
BN O/ S =7 12—V 5 VR KBk

ﬁ@%ﬁ’(ﬁﬂ%%%ﬂ%@ﬁﬂﬁﬁb BB LI WGE
IR T 5.
2) Slow infusion i

B 02~03mlBEEDD > < D & LIFEA
HECHEERALHEG Lanb, 15~5 51K
DR H D CTIRIG T HTHETHS. B
MRA M #)IC i S M 72BEIC W B 7o i
FETH5H2. a5 A TR % R R
fi] O A 0 43 12 B a8 L /- sequential view or-
dering # I\ %. L 7zh - THIRERE O}
DORFENZ BIY & 2 MEITE A PERZEL T
HESICHEATA. LrL, R TIRFRGSERHE
PG ERVOT, ZO5 a5 A FRER
bR 2 A IV T % & LD IEINCES T
&, bolus injection ZEDOIE TR X7z kD75
APEAFEORA IV it ABIELARETH
5.

7z, AEEFWATIED T & 70 W R 16
LCHIATEAFIERD H. T O rild KEIRE
75 ¥ OBIRBE L OFEE TR EliE D%
ERHE O TR A&, £, T
W A5 1 5 AN AT RE 7 BT AR L0 /NI b I 23 T RE
THHDT, KEYIRAEZERE S BINREBITEE A 13
L& LI HREIRSHBE TR EPRVEIETH
4. F7-, KBTI bolus injection i & H T
FWERSREIZETE LD AT,
Adamkiewicz BhfJk7x & OMVEINR S C O Jik
T T 5. S5I1CE, EHSRENEL,
WEAIOFEX A I V7 ICLEBE TRV &
SRR O KBRS B VHEIETH 5.
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Fig. 1. A 78-year-old man with graft replacement of aortic arch
a: A bolus injection method of MRA with breath holding.
b : A slow infusion method of MRA with normal respiration.

NizWgEIich 5. L, BEKRMRERCSY
TIXFEALE L 6 W EDR %\ (Fig.
1).

KKK E

KIMEHREBEIC I T MRI 2 MRA 125 L T
D &S IR AR T A IR ES i OE
BICL&EVOELDLEEDNS. Ll —
ericiy, HfiERE, US, CT 7 & CRIMEE
BOFEPFEDNISES, KIERBOFLE
ZMHIBEICHEE L T 2 B F 175 & ORI 4 i
&L TR A s & LT MRI 2 MRA 7
fTHhNb T ER%\. ZORICIE MRA ICxF L
TIHPERDIMEE A & MEOHERZES
EDRIEESI NS, Fo, REHROBERN I\ D
EnD, WRHVBIROMIE & 7% - 7EFI it
DOFHBES R VEIGTH 5.

1. KEhHREE
1) JEEKENREE (abdominal aortic aneurysm,

AAA)

AAA ORLEIIBYIRBEALE O B TEE
MR & 0 RIS 9 5. BGOSR
i3, OBOFLERNL, OMORE (WigER, 2%
R, OBMEOFHETHS. Zh bOFMICIE
SE#nHW/-MRI ZZ#EL T A, FRiOM
FIERPNE & 75 15 EITIE TN BTN Z T,
OEF &R - AAA »OEHE, QOB EIIROHZE
UElbomze, PA%E), QT IBHIEEIIROBEEME
ORI A NEE L 72 5. FHICE L TTIEHEEES)
Wk & ELEDORABEFEIROET 3 KO ML X
Tz 5 LRI I 8 e 7 5 9 % AT R
DELIEBDT, ThH3IARKDDI B L
D1 ARTHETLILELRD L. L7 - T
BIIC SN 6 OBIIROIRRE 2 M AT RHG & 5 & &
DEETH S (Fig. 2). MV75i % FHE 4 5
BRICIZER & LB RD A % fili 1 3 %5 MPR
(multiplanar reconstruction) = partial MIP
EREFEHTHA. #EIZ1 bolus injection 1T
K BMRIEIE T OEE MRA 25 b L T\ 5.
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Fig. 2. A 72-year-old woman with abdominal aortic aneurysm
a:Maximum intensity projection (MIP) image of MRA shows a
fusiform shape infrarenal abdominal aortic aneurysm (AAA). It is able
to assess the distance between renal artery and AAA, status of bilateral
common iliac artery, internal iliac artery and external iliac artery.

b : An oblique coronal partial MIP image of MRA shows inferior mesen-
teric artery (arrow) branched from upper portion of abdominal aortic

aneurysm.

AAA Ti¥ Smart prep A HF AT, EHIC
tracker (BJLEIK) Z#fET 52 ETIREA
EOETRAIV I ke 5 Lin g
HTEMNTES.

CT L HEE L 7-5854, MRA (3225 e /1
%58 EAKAEDFRBHE LN VRSB D
5. ARALDOEARITTFMICTEE L TdRpICEET
H5H. Flmdt© MDCT Tt Bk Ozl
MABEHIEOGNS T L6 MRI, MRA kD
3 MDCT EEXE S 58 E 08 %\. MRA (3
T— FHEEEANCT VILFE—DH 58608
REEEND HIEFICHEINS. T2, 1HBEH
WRIC s A IKAL 2545 L MDCT Tl IO F
i3 NEE 7 & Z12d MRAIZERHTH 5.
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2) MR KEIIREE (thoracic aortic aneurysm,
TAA)

TAA D% < LRI OB TS50
DAL AT KEIRIC U TIFR 3 %, BROE
s, OBOFTESAL, OBORE R,
FERR), QOEEOFHN & AAA LRI TH 5.
FMICEL TE bz TSl &
TAA L ORLEBIRANE L 75 4. C OFHIfIC
{Z MRA 7235 L C\%. F7/z, TAA T AAA
E L TEROVELE T HHENE D,
ZO%E 13 MIP # £ D & volume rendering
(VR) EFA W2 ER D & EGOHIE
ICIEHATHS (Fig. 3). #BRICIT AAA L
FEICIER {52 1E T @ bolus injection yEA5# L T\
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Fig. 3. A 65-year-old man with thoracic aortic
aneurysm

A volume rendering (VR) image of MRA
shows fusiform shape aneurysm of ascending
aorta and saccular shape aneurysm of aortic
arch.

This image enabled to assess the entire saccular
shape aneurysm of aortic arch, and evaluate the
relationship of aneurysm and cervical branches
clearly.

%. BIhD X512, WRISIE 2 R 5 A i
slow infusion # C b |G AWEETH 5. TAA
TIHEFNC K - TMREE 2K & < £ix HER
MR OGN, Smart prepETIZ X A I V7 % iR
FTAHZEPLIELEH-7=DT, HxDakT
Z Fluoro prep % H\WT\W 5.

CT &Ml L 72356 MRA O fid AAA
FRRTHAH. VREZEZHOW T ZRTHE
TERL &9 & L728AI1CIE, MRA CTidEREE
B S N O TEROIER A CTA & g
LTHBICAS R I ERFlEE Vw2 LS.

2. KEDNRAFHE, frsEr: KBRS

KEWDRAREE S KBIIRARERIE A 5 4 ViC
L% & TKEIREEDHIEO L~V THIBEL, A

SROBEWEDIT Il & TURL L 7= EhHIR RE T
FEpicidampt & L < \3iifE (nke) BEET 5 ]
EEZRINTVAEY., KEFRICHIZR 2580
T ELEL, BEITKEIRGERE &N,
BEDBINK U TR % 88 0 755 5 I MR REME KB
PiRsEg &0 5.

S IREED AR B 70 23 O KB IR MR T —i
HYIZ MR A HESE C & 70\, RO 18 M3
ORI FHE S X O MR KB IRE 13 MRI,
MRA ORWHEIETH 5. & CHEBBIZEE
FOMTRTEAL & L COMREIC S T TN 5.
1) R

Bl AR TROBRBIZE I 256 OFE AT KE)
WREEDIEKMEM % .5 Z & T 5. Stanford A
B, DeBakey M MUAREEN L /- BRI R ThH 5.
KEIROBTAKEN 6ecm #2720, 6 AT
5mm ML EIRK L 7235 & T dF Mo ML & 7k
%%, Fio, BEROIMELO S S ETR RS
DMOBIN S EB LSO LEND SH. Bl
WO E <, SE & TR E 5 & i
BOEN BN E DS\ O T, ZORRICHE
black blood #, ¥ MRI % MRA % £, % (C
Ko TEBMTBHEPNELTS.

4 HepA gE 8 i3, Stanford B &!, DeBakey
MZZhn z T, Stanford A ZY, DeBakey I %!
THRHEE D EIR S NIIEF LR L0 5.
REEBIZE OB FUT RIPEBA A & FRRIC KBRS
DIEKBEROEEL R LI ETHL. i,
ULP (ulcerlike projection) &MEENS/NE7%
ZHBICEE P LETHAH. ULP I3EILL /-
D FHREEOIRIN & e 01§ 5720 TH 5. ULP
FKEIRD & OFMALICHHBLBESHL, HHD
BHELDAH. BIERCIT 2 THREBIZEAIC
HE+524dd%. O ULP OBk LU
BEFCIE MRA A L TW 5728, CTORRICITK
ShEGHBALRETET, Lo sy
72545 R BE % 4 - slow infusion 3725 L T\
Y. ULP ODMERB O L O > Tnb &
2, BRICEIEL TL £ 72E& 7% & Tl bo-
lus injection ¥ Ch 227\ (Fig. 4).
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Fig. 4. A 75-year-old woman with chronic aor-
tic dissection of Stanford type B, DeBakey type
Ib, thrombosed type that combined ulcerlike
projection (ULP)

An oblique saggital MIP image of MRA shows
ULPs of proximal descending aorta and sub-
diaphragm level of descending aorta (arrows).
Although, these lesions are followed periodical-
ly, a ULP of proximal descending aorta en-
larged gradually and become saccular shape
aortic aneurysm.

AIVERRTFRL, PAZER A Rt NRNIIE R 5 58
REIN/TGE TN TIERICRIAICHI2 S
PRBEIVNE LI 5. COMTHBER:L,
R OBIEROWBUEE LKL, hoZOM
& D7\ MRA 13 CT & el L TR AR
AN
2) flraitds

BPEHA O KB R M2 Cid Stanford B #, De-
Bakey 5B ClI M B OBNE AR THRIE L C
TBIEDR 2 IR U MR KB IRIE & 72 > 72 b
OPEEFHEIGTHSH. ZHOELSILE, OA
O (entry) OfifEe k&S, QEHOEES
ORI T 5. IEE O & 13, 58H
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BELEEO L LA LEIRL TW5 D, 5F
NOREEOW R DOFETH S, N O OFHIIC
i MRA A3 L T\w5. MRA TZhHDEH
w15 5 %4121 slow infusion =0 H H Th
L. i, KBIRSEH» SEEBIRE ST &
DRI CHEIHE W N—F DLERB Y, pOsy
1 A Bl A 7201013 1~2 mm O gy
BRI FRESLE T, SHICIBERE LB
JEED MR I LIX L IEEDFET 572D T
b A, i 5 30 Bl O KB IR B EELE 1 T
MRA OZMEEIC >\ TlE %5 (TA-DSA)
% gold standard & L TL#G L 7cF ~ DJtaak T
OREITIE, MPREBTBZE TS5 LICk-
Tentry O, SO, SHOBEREIL
BIEP D OIRER, SOOI, &5 E
BIRAN ORBEOP K & 41 TIA-DSA & U4
LHEZMRENE L N/-Y . WgEFRERIRO &
S MPR AL TWAD, £EEOEEICIT
VR#ELHEMTH S (Fig. 5).
INHDOEHRIT MDCT THLEAZ A TE
%. MRA & MDCT % fiat U 725137
WABHIEEICKZER Wb D L HEZE SN S . T
BIC MDCT i % C &b, s Kk
FOFHmIE DB AA, KEIROAKLDEH %
8720, fife & KBRS OB EDOF T2
THERTOLREMMICTONEEE2 L. Ly
LB OMBICIEHUCREBEEANEL 5
D, ZTOBRICIZWBEOD % MDCT %0 L
752 i3l ANEEEDONS.
3. FERMEBE

KBRS TOATCEIRE TR, KENIRHE
SEIE 7% & CHE A & (FH & IC K& O
ZFHIC & %5 MRI OFHEAE . FRCHiE
AR CREMN T INESEE BT v &
LM DA AL TV DBRICIZ O OFE
fifi & ATEE7Z MRI (G K & & R4 5. —
FTMRLIGZAS A ABEGTH 5H7-0IC, iz
TRRLIRZET & R O KIME & OB R A Bt %
Lo TR T 5 EPREERREEEFTH.
DESELGEICEY MRAIEHTHY,
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Fig. 5. A 56-year-old man with dissect-
ing aortic aneurysm

a: An oblique saggital partial MIP im-
age of MRA shows large false lumen
(F) just below left subclavian artery.
b : A VR image of MRA shows anatom-
ical relationship of true and false lumen
clearly.

¢ : An oblique axial multiplanar recon-
struction (MPR) image of MRA shows
the entry as defect of intimal flap (ar-
row).

d:An oblique axial MPR image of
MRA shows celiac artery branched
from false lumen (F).

e:An oblique axial MPR image of
MRA shows superior mesenteric artery
branched from true lumen (T).

f: An oblique coronal MPR image of
MRA shows bilateral renal arteries
branched from true lumen (T).

T : true lumen, F : false lumen.
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MPR #:0 VR EZ WA C & THREM S LU
FHOKIME #HFICHH T 52 ENTES
(Fig. 6). 7o & 2 MRS IEDTE IR WHA IR T
H - T slow infusion 3% W AT EE O &
THEY MRA %#Jtif79 5 2 EWA[RETH 5.
e« O i 3% T O slow infusion ¥ 1T L 5 &
MRA » &L & O KR Tld, BEER
1.3 mm DL EO MR 28 aHE & D R R
Boh w59,
NROOKIMEFRZEIK LT MDCT D
APRAALN TS0, BEHHRHEERELY S DT

MRI %> MRA Ca¥ffi 78 /] B 725 5 1213 MDCT
FHETLERNELEZ L. T2, TNHOEBEIC
BOWTRIZEIC L Y £59, R0
BOFM 72 & TROBRUBEPLEL ST &
D%\ DT MDCT O% 5 s HITEE N ET
B5.
4. Adamkiewicz Bhfi

Adamkiewicz BHIRIZ B HE OB 1/3 &%
ETHAE 1 mm EEOHNEIR T great ante-
rior radiculomedullary artery O J % T 5.
Adamkiewicz BRI EH 125 7 MBI 5

Fig. 6. A three-year-old boy with patent ductus arteriosus (PDA)
MRA image was obtained by slow infusion method with normal respira-
tion and mild sedation.
a: An anterior volume rendering (VR) image of MRA.

b : A posterior volume rendering (VR) image of MRA shows PDA (ar-
row) and common stem of brachiocephalic artery and left common
carotid artery.
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H2BEHROMT, CNHDIHLD1IAND
ik 4. FRIKAIIC Adamkiewicz Bk 23
L B DI TITREIROFMICEEL TTH%.
TR R BYIRIE - B O My fE S KB C T AT
KEIRO A TIME BT AT HON LB, B
ORI A BE VT 5 72 DI e, PEEhR O iy
wAT D MBEN B B . MENCEHE O M FL 4 %0
LIk L CEIR I, BEEIRER 15 5
B, KBS % a3 AEFA TR EkREES LF
FZ S W CHEE LIITAETHAH. DJ:
DICFANZE 7z > TIA ZENTE S < DI,
EEIRZ FHEL T, LALREICAD
MRA < CTA ¢ Adamkiewicz Bk 235 H ] GE
I EDPRESNEHEEDTHAHOD. mE
WD LS hBREREE TIIE LN WE
#H%a MRA 2 CTA THOLNL T EDERITK
= (Fig. 7). MRA & CTA %# i L 7284,
MRA Tid B RS2 S g\ 720 I KB R
o B EAR, Adamkiewicz Bk = L THiH
BEEIIR A &\ 72 B et BB L R0 97O s
% %. CTA To Adamkiewicz Bk O i i ==
13 90%ICd E5A, Eigtk AW TE /o0
FOFD 3IENZ L/l b HME SN T
W50, KENREE A A 9 S E G Tl Adamkie-
wicz Bk % 57l 9 5 BEIIRIE LIX LISPAZEL
THEY, MREMTHATEEL TWasZ b b
DO TFMICEEL TIEHEOTERILZ LS HE
BCTH5H. SO TOMENITEH O &
MRA T A[RETH V8. F/z, fREEMEKE)
k#E i MRA © 528 CTA £ D 4 Adamkie-
wicz BifROMHESEH R D 5. FxD
Mudk OE T, MBEEEREIIREICKS T %
Adamkiewicz Bk Off 313 CTA T2 40%
TdH - 72, MRA Tid 70% O 2315 5 1
TW5Y,

T & O

KK O MRI, MRA 0 SE B 7 Fll FH i
IZOWTMDCT & Dltfg b & T R7z. K

Fig. 7. A 76-year-old man with thoracoabdomi-
nal aortic aneurysm

MRA was performed by slow infusion method
for preoperative assessment of thoracoabdomi-
nal aortic aneurysm.

An oblique coronal MPR image of MRA shows
the artery of Adamkiewicz (arrow) and an-
terior spinal artery.

Th 11 : 11th thoracic vertebra.

MBI ET A RIS B0 AL RIEEE D &Sk
FIT BT HEREACEDORE £ TRHENIA <,
POWOEBOBHEHD LIRS, S HICEA
TVNTST7 MCRESND XD ITHEFEOE
HLELWEEKTLHS. 2O LD REROH
THEIGZ WIS N ) & RIFE% OB 2
WA E CHEHEREE Y R/F. MRIICL T
H MDCT IZ L Ch ZOBEED b FIH &K
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MR Imaging and MR Angiography of the Great Vessels

Kunihiro YOSHIOKA

Department of Radiology, Memorial Heart Center, Iwate Medical University
19-1 Uchimaru, Morioka, Twate 020-8505

There are many causes of great vessel disease varying from congenital anomaly in neonates to

atherosclerotic lesions in the aged. Both MR imaging and MR angiography are important diagnostic

procedures. In cases of aortic aneurysm or dissection, Gd-enhanced MR angiography should be used

to assess both the shape of the aneurysm and the major aortic branches including the Adamkiewicz

artery. Although MR imaging is suitable in the evaluation of the anatomy of congenital lesions

without contrast material, Gd-enhanced MR angiography makes possible the complete visualization

of the great vessels. It also allows for the assessment of the lesions through different angles of view.

Recent innovation in multidetector-row computed tomography (MDCT) has made MR an-

giography and CT angiography useful in the diagnosis of great vessel disease. When selecting

methods to diagnose great vessel disease it is important to weigh the advantages and disadvantages

of each procedure.
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