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MR Angiography in Intrathoracic Masses :
Evaluation of the superior vena cava, its major
branches and their relation to the mass

Masahiko Mitani

MR angiography (MRA )of the thorax was evaluated in six
healthy volunteers and 48 patients with an intrathoracic mass
potentially infiltrating to the superior vena cava and/or its
major branches. It was also compared with CT, spin echo
MRI and X-ray venography. Three methods were used for
MRA : sequential 2D-TOF MRA with presaturation band
over the heart, 3D-MRA with bolus administration of Gd-
DTPA in a single breath-hold and sequential 2D-TOF MRA
with administration of Gd-DTPA. The major vessels them-
selves and their relation to the mass were clearly visualized
on MRA in all volunteers and patients. Since original MRA
demonstrated these vessels more clearly than projection MRA
in our series, we considered that interpretation of MRA should
be based mainly on original MRA. MRA generally could
visualize the vessels as well as the other imaging modali-
ties, and was sometimes superior to them.

In conclusion, MRA is a non-invasive and effective method
for the evaluation of major vessels and their relation to the
mass in patients with an intrathoracic mass.

Research Code No. : 209.2, 506.9

Key words : MR angiography, Superior vena cava,
Intrathoracic mass
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NS RER 22 BT b b FEI & Fk I IS & o
BRPFREELFRERET 52 —FEE 25 LD% L,
HEREDCT, X MMEER L LWL ) 2Ol Z1To T &
.

-7, GEID, SEES, MEEHEEE RO ICERRICEASYEA T
% 7-MR angiography (MRA) TH 575, @@tz
VTR COHENRONDL L) IThoTELVY, L
ML, ThboOHEIIHERPEOMBEEIC OV TOREMR
2k EEoTHEY, CTZIZUD ETHMHI{EE DL
Y, EBOBERIZBT 5 ZDOMEMNTIZOWTOREIIR
bz, SENIMER, EREL KBRS L U205
L ORROFFMIZ HAIZ 3 @) OFETMRAZIREL, 3
EDOMRADIEL, £ DItHi{% & OHEL, MRI spin echo (SE)
%, CT, Xif# venographyZz EfhHl{% & D EIT\, D
HHRECOWTRE L7,

Xt ES

U, BEFRS 717 6 BIERIZ2E~581%, B
s, ot 1 B LT 3 STEEOMRA T #RiE L 7.

R L BHEE, 19914E 5 AA519944F 4 H $ TIZH
LI EFBR AR R o e H R L2 TMRA 258 f% & L7 iR
JERREBEZ4HITH S, WwIhd LKEIRS L OBFRHT
Wk e o 7fEBITH Y, FOWNERIE, B0, HERRiE
B8, ZFoof 6 BT, FEHFII2SE~77i% (B1k345, Lotk
126, FH)61.85%) TdH 5 (Table 1).

2D bMRADS 3 & bIRfE S RERIZ196IT, 5D
D2TFNIMRADS 1 2\ Uik 2 O ARG S T\ 5, il
B oIz BWTIE, TEDT 1 EMMNICHE S N7 iE
W% FoRE L, FLENOMNEERIL, SETIZ46/4l,
CTTI33561, X#: venography TIX13H1TH 5.

®& 5 &

1. MRA
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Table 1 Materials

Clinical diagnosis No. of cases
Pulmonary cancer 22
Thymoma 13
Thymic cancer 3
Malignant lymphoma 2
Others 6
Total 46

{ FFEIISIEMENS H #MagnetornH 15 (B 1415 Tesla)
THb. UTO3@YDOHFEIZENIRBF L.
(1)3-Dimensional MRA (3D-MRA)": 2

AL 7 % P:133-Dimensional Fast Low Angle Shot
(3D-FLASH)#C, Gd-DTPA 0.05~0.1mmol/kg % &—F A
EA LSORRICHRAFIE TICHRIZ L. ZOMRAIZEIRE
HR % FIRE IR L 72 b D TH D, Hefg/ 3T A — % —1210/
4/18° (TR/TE/flip angle), 3D-partition = 16, slab thickness
=48~80mm, matrix = 128 x 256, acq.=1, FOV =35~
40cm& L7z, 1 BOMRAEFIERR 28 TH L. 235,
W04 1k % P 22 A7) 728, BEFE10lit./min %A €75
BOIRMEL 7.

(2)2-Dimensional MRA (2D-MRA )%

2-Dimensional Time-of-Flight 2D-TOF) % v 7=, 2K
& % H %113 Gradient Motion Rephasing (GMR) #{#H L
722D-FLASH# T, Gd-DTPA 0.05~0.1 mmol/kg % 3% A%
IZHiE L7, TOMRA b 3D-MRA & [ARRIC, BHAR & Bk %
FRIZHIH L7z DTH D, #ig/57 A — 5 —1320/8/30°,
slice thickness = Smm, no.of slice =1, matrix =192 x 256,
acq. =1, FOV=35~40cm& L7z, A7 A ARHIZ4mm &
L, Imm%overlap &, 20~30A 71 A& L7, 1 @D
R4 - BSR4 6 BT 5.

(3)MR venography?

22857 | Zpresaturation pulse & 217 5 Z & 12 & ) BhARFR
DEFEHEL, BIRFOAZBIRAICHE L7, 2D-
MRA & [FI#£122D-TOFEE% Fivy, # 03 & 7 5 WRigiEd
GMRZzffl L7:2D-FLASHiET® 5. #§/ 37 A — % —1
29/8/30°, slice thickness = 5Smm, no.of slice = 1, matrix =
192 x 256, acq.=1, FOV=35~40cm& L7z, A7 1 A
fRlddmmeE L, Imm%overlap &, 20~30A T 1 Aff& L
7. 1 B OWREFIEREIZH 8 B TH S, B, TORE
IZBWTIEERANIIER L Twkwn,

WENOFIEICB T HRIZWTEIEIRET & L, HEiff
Hf|IMaximum Intensity Projection (MIP){#E % H\v 72, MRA
BRI AmEEEL L, [EEEB XEAEREN20° O
RIS TBIE L.

%23, MRAJCHE/E & DX %M 5L ELH L5E

IZIEIMIPEEIC X 1) FERE & N7-MRA X MRAMRFG LI &
1275,
2. SE

LERER T ICTIRAER, T2HMEREZRE L. T1
SERA EI{Z I XSE#IC TR-R M I@/20/2 (TR/TE/excitations), T2
SR (R (LSEHEIC TR-REFE % 2~3/90/1 & L, @flici&E
TR 2 % L7z, B2 RS L, LECELT
FEARET B & O kMr 2 8 L7z,
3. CT

{3 AR 1L GEHE BLCT/T9800 & SIEMENS # #Somatom
HiQTH 5B, WINd AT A AElem, AT 41 ARFFlem &
L, BRI L CERCTERIZ L.
4. X% venography

JREIE LT, MR X ) 2 2h30ml0 a4 % o)
R IEA (g L7,

11 TIEDSAIZ X Svenography, 2 ' Tliconventional
venography T& 5.

B, MEWEA & LT, CT, MRI (MRA), X#
venography DNEIZjEfT L7z,

MRI(MRA) TIXSE (T1# 54 ®{%, T2iAE ), MR
venography, K\ THHANEAEID-MRA, 2D-MRA, i
TUHERABEZONEIZ, —EOMRIRTE & L TR L7-.

‘EIRA

1. @ERSLF 1 PICH T 2MEDRHEE

RERT 2747 6 BUI LI L 723 E) OMRAZ 1
TNICBT HIME (EXER, ARSERIR, ARSER, &
PHE THR, AHHETEHIR, AHNSHER, EHASERER) O
HEEZFFM Lz, OBz A a7, MEDOHEIE
FEIZO-VHBECH A D D (excellent) # 3 5, (TITFHHX
T L —EAHETH S L D (good) % 2 &, —H DA
B IN TV H D (fair) % 1 8, FEALHBShTWA
Wi D (poor) & 0 f1 & L7,

%8B, MRAIZK/Z> THE L/ZSE%, € Dgolden stan-
dard & L7z,
2. MEBEREREICH (245

TRTOWEDB LU ZDEBPLFMHT RS S, MEDIK
REB X UVEE & L OBRERAIICHETL, Thtd
EIZEHii 24T o 72,

FELREEEIX
1) &GO | ME Ok - HEDFE, ZOWMHE, *
ZIME A & OMLE R FH
)M EME & OMROHL | EREOILAY & E OBk
%8 - PAEEOFER & OBIfR, MR & EEME AL & O
& B AR
D2 HETHA.
(1) 3 HEOMRAD L&

MEIL 3 HEOMRADVRIG S NANYEFTH 5.
a) MERORH

HARERSHE $55% £14%5
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3 HFEOMRAZNEFNIZBNT, MEORENEDORE
HHENTWBEDMRE L7z, FHEiIE, good ; BABRICHAH &
NTWAELD, fair; HELIIEZ WL OOFEIEINT
Wb LD, poor; lTEALHHIATWiRVWbDE L.
b) 2D-MRAIZ BT 5 &R H Ak

OD-MRA TIIERIESRT 5 2 L H% {, ZOHERGEH
PHPY LT abizw, BEENELOBMRLIEELR
T ebeEZONL., FORITERL, 02 ke K
Lz
¢) MR venography 2 B \J % IR A HfE

MR venography Tl BHIRD A 5ERAGICHEE S A DT,
BIEARATE 2 o T SN 5400 2 FEICH L THIROE

Table 2 Degrees of vascular depiction on MRA in 6 healthy volunteers

931

R, BRI TR OISR EOFliAERH L EZ b A,
FOEIERL, o2 BBl
(2) MRA##% & MRATTIEIR & O HE#i
HRIZL465EFITH H. MRAFZIEEILZ DICEIZ % MIP
MES 2L THEOND, MOEGEDRBDFIIID 2D
OEE T T OEB oW T L7,
1) &GO
2) BB & M4 & OBROHH
MRAFEF(E7S, superior ; ENL TV D, equal ; [TIT
[% T 5 b D, inferior; 5 dDE L, F5HRE (Sign
test) 12 & D) Mg L 72,
(3) MRA & fthE{& & D LLER
MRA TOFHMI G S Wz XTD
MRAF MG L D ICHEIE % fF& THT

3D-MRA Vv, LT3 O0EGEDEETTo
.
SVC RBCV LBCV RSCV  LSCV  RWV LWV a) SE
case 1 3 2 2 3 3 3 3 b) CT
2 3 1 3 3 3 3 3 ¢) X#ivenography
3 3 3 3 2 2 3 3 FNEFNLTOEBIZOWTIE L
4 3 3 3 3 3 3 3 A
5 3 2 3 0 1 3 3 1) MO
6 3 3 3 3 1 3 1 2) JERE & 1% & OBIR O
i i N b 0
total 18 14 17 14 13 18 16 DR Upeuy L
D, equal ; FITRETHBH D,
2D-MRBA inferior ; %Z} 4) (9] k L/, ﬁ%"}-ﬁﬁg (Slgn
test) (2 & 0 HEEIL 72,
SVC RBCV LBCV RSCV LSCV  RWV LWV WEROKREIZBWT L, B
case 1 3 2 2 3 2 2 2 SHEREDOHEIC L ) 2O % 1T -
2 3 1 2 3 3 2 2 ) 5l
3 3 2 2 2 2 2 1
4 3 3 3 3 3 2 2
& S
5 3 2 3 3 3 1 1
6 3 3 3 3 3 3 2 1. RERS LT« PICB I Z20EDHR
total 18 13 15 17 16 12 10 HiRE B
#EJL % Table 2, MRA&%Fig.11Z/R
MR venography L7z, $NTOHOMRAT ERHHROH
X RIFTH o7, 3D-MRA (Fig.1(A))
SVC  RBCV LBCV RSCV LSCV  RWV LIV i, FRIE FEIROH AR 2R
case 1 3 L 2 2 1 L L BETiEd 5B D00, SEEIR B
2 3 0 1 0 1 2 2 HIESREEALZ EHTE, FIZHEE
3 3 0 0 0 0 2 1 PSRRIt 2 BRICH L TR
4 3 3 3 3 1 2 2 fFTd o 7. 2D-MRA (Fig.1(B)) T
5 3 2 3 1 1 0 0 b, BHRLMEERTEL LI TE,
6 3 3 3 3 3 3 2 He TR SEE T IR DR H 3D 2 B
. 5 g 12 8 7 10 8 CHLTREFTH -7, MR
venography (Fig.1(C)) Ti&, BIIRFARD

Degrees of vascular depiction on MRA in 6 healthy volunteers.

SVC=the superior vena cava, RBCV :=the rt. brachiocephalic vein, LBCV =the It. brachiocephalic vein,
RSCV =the rt. subclavian vein, LSCV=the It. subclavian vein, RIJV=the ri. internal jugular vein,

LIV =the It. internal jugular vein.
Degree of depiction : 3 ; excellent, 2 ; good, 1 ; fair, 0 ; poor.

ER7E11H25H

FEEIFIZIZERIHEESN, BRAD
EIREH L ASTTRETH A, L, M
@2 I LTI Hiitiggids -
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Table 3 Degree of depiction of involved veins on MRA in 19 patients

good fair poor
3D-MRA 12 5 2
2D-MRA 15 3 1
MR venography 14 4 1

TBY, FWHAORMMEIIBNTHEETH - 12,
2. MEEEHREEEICH S
(1) 3 HEDMRAD 8%
a) IMEEOHH

# X Table 31278 L7z, 3D-MRATiZ12 #1(63%), 2D-
MRATI315%1(79%), MR venography Tl1441(74%) TIfil
ERIIHBICHEB SN TBY, 3L A LORERTRERR
DB EETH - 7.
b) 2D-MRA |= B} 2 JEf i fg

196171261 (63%) T, FEEOMWRIC L Y &R & ME &0
BRADER L3 ko,
¢) MR venography iZ 3317 % B4R EGH Hi fik

1951112451 (63%) T, MR venography D EHTERD &
(15 fels
(2) MRA# /1% & MRATCE& & D LLE

R Table 41278 L7z, M EOHHICOWTIZ, 466
H 4 B1(9%) TMRATTEE O FAEN T\ 7zhS, #atEs
ICHELREIRDO L h o7z, B & IME & OBBROREIC
DWTIE, 468141224 (48%) TMRATTH{ED HHEILTH
D, WEFERICOMRATEEO S EEIZENL TV,
(8) MRA & 1thiEH& & D EE8
a) MRA & SE

FERALTable SIT/R L7z, MAEHEOME, FEREEMEED
BIROHHIZDOWT, & bIZ466H8%) (17%) TMRADE
NTBY, WIFNDHEFENICMRAPHEIZENL TV,
b) MRA £ CT

FEAidTable 61278 L7z, MEBOMHIZ DWW TIX35H
1361 (37%) T, & M & OBGRORHIZ DOV Tid3561
11440 (40%) TMRADSENRTB Y, WEFhbFEeEmic
MRA DA EIZER TV,

Fig.1 Healthy volunteer
3D-MRA(A), 2D-MRA(B),
and MR venogram(C)chow
the superior vena cava and its
major branches clearly. On
MR venogram a presaturation
band over the heart eliminates
the arterial signal intensity and
produces selective venogram.

i (C)

HARERESE $55% H145



c) MRA & X venography

fE B3 Table 71 L7z, M5S0
HiZ 2T 13651141 (85%) TIH
& 261(15%) THLLDHERTH
D, MEMFERICEEZERRD LN D
o7z, JERE L ME & ORROHHIICD
WTiE, X# venography T3 HER 134
Hahwizo, efIMRADELS &
DFERTHY, MAFFHIZOMRADHE
HIZER TV,

iE Bl

Case 1. 731, Zik, =iEIEMMRIE
(Fig.2).

3D-MRA (Fig.2(A)), 2D-MRA (Fig.2
(B)), MR venogram (Fig.2(C))® 3
EOMRA %R BT 5 &, JERSERHR D
EFPRDITELLTVOIIMR
venogram T& V), HIEIMATEE & L TF
L 7-ATSIRIR b BB IS S h T
%. 2D-MRA¥z#1% (Fig.2(B)) &£ 2D-
MRATLHE{% (Fig.2 (D)) 2 lt#§ 5 &,
2D-MRAHFEE TR RIWR LI W
JEFOEREPR D, JLH{ERTIXBBIC
BIBITRETH D, ERTERIROZE D
BB S hTwa, LasL,
MRA (& 22 ] 57 % € 3 7 v 72 O X
venogram (Fig.2 (E)) & i+ % &, %
7 L 7B M AT B O F H 3B & A 1245
2 TW5H,
Case 2. 595k, P14, KiliE (Fig.3).

MR venogram (Fig.3 (A)) TIIX#
venogram (Fig.3 (D)) & FIfRICAEHE T
iR & APVERAR OBz, 4 BEAR
DHEHFHH ENTw5A, 2D-MRAK
S IS O AR HI P AR 2 2%
5 b ENTW/22%, 2D-MRATCH
% (Fig.3(B)) Tid & b THBIZH
ShTsh, Lard, 2D-MRATFE
TG DI WERIRDIREE S, BIBE
LIIBA Voo HIZEATY
%. CT(Fig.3(C)) TiLtliig L2155

N\, BERGIICETYT 2 IME 0% LT CIRE

= BE

Table 4 Comparison of projection MRA and original MRA

933

superior (epual, inferior) ; Projection MRA is superior (epual, inferior) to original MRA.

superior equal inferior
depiction of
involved vein 0 42 4
depiction of the relation 0 24 20

between tumor and veins

Table 5 Comparison of MRA and spin echo MRI

superior (equal, inferior) ; MRA is superior (equal, inferior) to spin echo MRI.

superior equal inferior
depiction of
involved vein 8 37
depiction of the relation 8 37

between tumaor and veins

Table 6 Comparison of MRA and CT

superior (equal, inferior) ; MRA is superior (equal, inferior) to CT.

superior equal inferior
depiction of p )
involved vein L = !
depiction of the relation 14 20 ’

between tumor and veins

Table 7 Comparison of MRA and X-ray vencgraphy

superior (equal, inferior) ; MRA is superior (equal, inferior) to X-ray venography.

superior equal inferior
Fleplctu:nn of_ 0 11 >
involved vein
depiction of the relation 13 0 0
between tumor and veins i
% £

R, ETICAET 2R L M & OBIROM M ILTEIRET %
THDLMRAIZH B,
Case 3. 50i%, B, M (Fig.d).

MR venogram (Fig.4 (A)) TliX#fvenogram (Fig.4 (C)) &
FEIRkIC G REERIR Ok A D ST %, SE(Fig.4(B))
TR L A MRETOOMENIETITRONS.

R 7411 A 25 H

JaERIER RIS BT, ZORMBHIILEAATHS
», FORMBET, ThbBIEEOILAY L EBFEREE L O
RIfR% IEFEICIERT A 2 L IZAE R LET 2 ) A CEE
TH 5. WEEHICBVTIE, FlokiE - oRIEE
EhBZENEL, fEk, CT, MEEHICL Y ZFOBM%
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!“i .

Fig.2 Invasive thymoma in a 73-year-old woman

Both X-ray venogram (E)and MR veriogram (C)show corn-
plete occlusion of the It. brachiocephalic vein. The occlu-
sion is less visualized on 3D-MRA (A)and 2D-MRA (B). 2D-
MRA original image (D)shows complete occlusion of the
It. brachiocephalic vein and the relation between tumor
and veins more definitely than 2D-MRA projection image
(B).

6 HAERSE $55% H 145
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fToT&7:. —7, MRI 3REREIRV D, OHEE

L UM ER DR AR & W IEREIR T+ % EE A

LRBEVWIEbHN), CTERETAREICLLT>TVS
DHHIRTH 5.

MRAIZDWT b FRET, J, B, M~ TZo
ﬁmmﬁﬁiigﬂfl;\f:ﬁ'\: iﬁjﬁz@MRl%_{g@ﬁfi’{*b‘E
FREEABOND L) ko TE bUDRORRET

R 711258

B 935

v "ii
" g™ -JL L.JJ ‘ =

Fig.3 Pulmonary cancer in a 59-year-old man

X-ray venogram (D)shows occlusion of the rt. brachio-

A Cc

cephalic vein and stenosis of the rt. subclavian vein and
the rt. internal jugular vein. As well MR venogram (A)shows ——
them. 2D-MRA original image (B)shows the tumor more B D
clearly than 2D-MRA projection iamge. Contrast-enhanced
CT scan(C)visualizes less clearly venous abnormalities
because it offers only transverse images.

|G ERRE RS R ZS 120t LMRA % Hf% L CHEE & I & D RfR
PEHEL TBY, HEMERFLEREBTNSBYY,

A, FEHEERBIRRICER L, MERORML, EE
L & ORI I AMRADE HEIZDOWT, i
{Dﬁﬂfﬁk SHTE & O BOE S OMRE L7,

. 3 HEOMRAD L&

3D-MRA TI3 i HIE AR BIIHRE T 5 20 MEPE
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HHIREN S, B TIHROMBHIZRRLE-TVE LD
D, FOMERIIROWETH S, FE ISR O
Wb 2 FZ L CRIFTH A, LA L, BIR% & #IR
RPEL > T ENE0, EIRAROHMA P L <
hoTLEH. ¥/, 3D-MRATIIMLD 2 2 < TIFEE
FIEFFE AR W20, +5RIREESES W &b
HBH. FIIFFICREREEOYEIZIE, AT 4 A KD
SEBEEMT 2LELND Y, FOOIPRE RS
LIlES o TLE, EEEET &O7- BT R - %
5. SEOBEIIBWTY, 3 HiEDRPTIZ3D-MRADE
BAMBD 2 FICH L TRRH-TBY, ZThizt+5 %0k
AT ETWEDHEIE LWER IS o 27z b #E 2
oY (VAN

2D-MRA TI33D-MRAIZH L THSEFHR O HIZE 5 b
DO, $HETHROMEHIIENRTBY, ZOMOEATD
IZIZFRSOREETH S, Lo L, 3D-MRA & FIHE Bk
FREFRARLDPE R - T SN B 720, #IRROFTMAS
RRHLCLE, ZOFETIXIEIZI AT 4 A %HEL,

FNEHRD B L THS NTEEEMIPEY FWTERESD
HBHILICLOMRALZERT 525, §XTDAT 4 A TIE
BAEIEALE AR CTh b RS Y, TTEZIZHETH 2
LD TMRADEHEIIAETH L L) T LM
NEBRY, ZHAVa/ZREIEHLLODFIEL WL 2hdh
B, TTHE—IC, ENRETZILDEL, FOBHAIC
GHEROEREEHAHEE 2), NELOMBLIBBLR
T b ENE\W, 3D-MRATH EHFITIRG ShTw
B, B R MR %15 5 720 \C M & EATREE D
M, ThbbERASHREMORETHIULEN DY,
FOROMERATEL L TR VWHTORGE 25 555
2\, E5II3D-MRA L £ Y, 1 [N -
6BEEACOTEDEAMEL 2B Z L3 %R, K&k
& TdH o T HMGEEK AP TEREE % 50 -MRA
PHELIEFESHTH A, F13D-MRATITELHEAR
RHMOWEE D70, HEPEL 2> TOHERETS
Z L IEARTEES DS, 2D-MRA CIREEFEIFUEF DR T
A ADH T BERMGET AL OWEETH 2.

Fig.4 Pulmenary cancer in a 50-year-old man

Not only X-ray venogram (C)but also MR venogram (A)show
stenosis of the rt. brachiocephalic vein. On spin echo MRI (B)there
is a signal intensity in the rt. brachiocephalic vein because of its
slow flow.

HAERSE #5555 B14%5
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MR venography CI&/.(~Z #§45 |Zpresaturation pulse % 2>/
AT LICLY, BIFESCHRADETEHET A LA
T&, BIRROAOBRWGLHHAITREL 2o TWwh, L
72735 T, 3D-MRA, 2D-MRADK A Tdh 5 Bk & ik
REDEL ) ZHTEILNTELDOT, BIRAROFEMmIC
BERTHALLELA. HIHEIMTERARS W ERT
¥, 3D-MRA, 2D-MRATHHishTiEw5b00, §
RRZELEL > THHENRL OS2 NIZ L RoTLED
ZENE VD, BIRFROA T EIRMICHE TE AMR
venography |2 BTk, TN G ITHBICHIE ShTw/,
MR venography DK FII T DEFTHREDTH 2 ThH S, fHE~R
FYTATTORETHLEZOREIIHSL L THY, 4ED
SHRIEF D% PICHMEORHBUBEDOTARREL S DID
ofz. FEIZ, BIERACER % Al & L7z EIR o I I A
RETHAH. ZOERFIIflow inkIBORRICL B, O
{2132D-TOFEE% FlWTiTo T A 729, flow inhEA 45
IELONLWEE, 2% ), BEOAEOEIETLTY
LZEBIZBWTRFOHHIELL 2oTLE S, TRIT
A CIERM AT Z OEBICHY T EE2 005, b
nbnuﬂrmm%®’®m£$%%#5fw 2D-MRAT

R ERELTEY, FO#HHEBEIZVHE\IZILT
W5Y, LaL, MR venographyllB\ Tl #3553
5 EBIRFBOBEFAEE L ENT, BRI ATE &L
o TLE) 20, EEARKSIITER Y. 22T, flowin
WMEPHFIROND X9 ICHMEMHE OB E 2 MEWE & L
THhizEZ A, FREEBRICBITAMEDHHARIITRT
E7H, WMBEEAHL 2D 2, MIPLIEEAT) LIED
WFEFFESDSIIRIITLEY, & LAFHEIHEEL -
TLEYH. EELNE L OMRLTefdfe L TR SI12IE
TEARET T OmIEANEY L E 2 LT,

DEDED, 3 HFEOMRARZFNZFNFIE, REHH S
LD, BEWHHHNERICHLELER, 3 L bk
BYHIETEY)EMLBEITREL 223D LB
5. L2L, $EOFERTIE, 2D-MRAIZB W T H3D-
MRA & ZIZFFDMERIF LN TS, FiFTEREEL T
9 AMRATIZ3ID-MRADA HEAHE SN TWAYY, Lk
R 2 i b LZRENICB W TIZA T L 3D-MRAIZLE
Tid% <, NEHIRE ORI RIEL 2 2EFIZDOVTO
AT LI o TiERwWhr L BEbhs:, CTR ETHE
IR 2 EEHEROME IZEEF L W EHH L M RBAI
l4, 2D-MRA B X TFMR venography % H.[» & L THA: % i
DTV DPEYRTHHEEZ LN
2. MRA##{& EMRATTHER
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