MR angiography 2 & % IEIIREE 22 Wi kS B DGt

=K 8

FIRRFRFEEHRE FHE

i3 C &Iz

WERILEE MR (magnetic resonance imaging,
PUFMRD 82 MEHEEY ~» 2EHT
% C & CERMIC MRS O A 2 i T 2R
e M R % (MR angiography, BT
MRA) BIFREMCKEIRE T T2 2L
HHEETH 2. EERANCHEATTRE R R A,
MITOFRAZHREY ~ 2FHA L 7z inflow #E2Y,
B X OMBOMAREHR = A L 7o fEE 0
WRBITE, ZRENOREAECIE, 2 XT

(2D) 7=V =% H#k e 3RXT (3D) 7 —
V) ZEHGED 2 FEPSFEAZINTVWS, s
D MRA ¥ 3% 2 B - 7 MRIEHR % B &b
THFETHY, Bl A—%, &
B 2RED 0, MENREZHT O S THMUC
i B %R BE, BAE 3D time-of flight
(TOF) MRA®"* 23 [ Eh Ry i 4 o Hol IR 5
B L LTERESRTWE Y, &2 OFRKR
E OB I RE SR E B i 1 R
ST, £z, RIS I DEEGEAFECE
BEHFEVBELZ VY, —FEOZHBELRFE->T
MRA BfThbLTws Eldnzwn, 2HEE
RS5O IIEMES L RAIRTH
%8, BAE DB TRBIIRE R I i & 5 2

5N BIETECTR I, SWEAE, RS

EMRES S 5 CENEELREL L THEIZOND,

A, EREGS MRI 2 w7z MRA & & % ME)
ik 8 2 H OZWEE £retrospective, B & U
prospective IZHE L7z D THRE T 5,

EOERays s

1) retrospective study

SERE U 7R AR R E R L Tw
%4753k E Ul B ITE M O time-of-
flight#hB Y D72 DinflowiE 2 FI A L 722D
TOF #: & 3D TOF i, B XU phase shift%h
RO 2R U 72783 D2D phase contrast

(PC) #&3DPCHETH %, TOFHEIC{HH
U 7o HA OV 2 2512 SPGRY £ T, PC#iZ
GRASSH® Th %, FERHL ZEE L, 1.5T
MRI # @& (Signa, GEf) T 3. MRA H
B OFEREA 1T maximum intensity projection

(MIP) 32 2 ML 7%z, MIP ME X R EHRIK
THREB IO, BEAAICERD DY
1 #2® collapse B2 T N TDOHETHS
AT A RERAANCER T 5 AT, 900 »5
—90° % T 10° %2 19 KD projection Hifk %
2D B XU 3D TOF ¥, 3D PCETHER, 25
W 2D B L U3D TOF ¥, 3D PC Tk

% —7—F MR angiography,

MRI, intracranial aneurysm,

vascular studies
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HESS

Ewma (LUF, CAG) THER S N 7-MxE)
IR 2 23 2 MBI 2 12 1Z b, EEN
20 ~ 30 mm DIEFE OO = SRR I
E L, #EIRRY MIP AL 2175 72, #EIRE MIP

Table1. Materials for Retrospective Study

Size(mm)

Site <5 5-10 10<
ICA

CP 0 0 7 7

Oph 5 0 0 5

PCA 7 3 1 11

Other 4 1 0 5
MCA 3 7 4 14
A-com 9 2 0 11
ACA 3 1 0 4
VA-BA 2 3 7 12
Total 33 17 19 69

ACA = anterior cerebral artery, A-com = anterior
communicating artery, CP = cavernous portion,
ICA = internal cerebral artery, MCA = middle
cerebral artery, Oph = ophthalmic artery, PCA
= posterior communicating artery, VA-BA =
vertebral-basilar artery

H16% 25 (1996)

L 13 X T MRA DOFERFC B L 72 ST Az
BHE»ETT U 72,

Retrospective study B W TIEEITD 3 1
Hiz oW THRET L 7z,
a) BRGAEOMBIREOMEE  MRA
4 TR BT 5 B2 ODRAENARIEZ I D 73 2> T
HIFIZ D WTHEET L7z, SI5R 1L CAG 1@ ThKED
IRy DRERE S M7z 57 fERI 69 8% (Tab.1) T
b5, TONFIE, B 206, 376, F
i3 35 /e 5 80 K, 58 6 CThH B, KX
D MRA 2B 25 RXEIRE 13, 2D TOF
HIE250K %, 3D TOF #1369 K%, 2D PC ik
1332RE, 3DPCEIZ20HRETH 5. &Hk
FEORREGSEME% Table2 3. 3DPCHEIR
2TEEOERMHBRERT Y, @R~ M) v 7R

(Tab,2, 3D PC.1) Lim{&ER (Tab.2, 3D
PC.2) w3 nmns 3D TOF &k FAFICR
% XS5 WEE L7z, 3D TOF ¥ & fxfREFR 23[E
Fi1ck 5 3DPCEIZIFE, WE~ MY v
7 AWEIF I 5 3D PCERFIVRE W iIT L
7z. & MRA JETHE MIP Eff e L, 2D
TOF i, 3D TOF %k, 3DPCETIIHBEET D
BEIRNAY MIP Hifk 2, & 522D TOF# & 3D
TOF % CIITE G bEML TFee L 7z, [KE

Table2. Pulse Sequences for Each MRA in Retrospective Study

2D TOF 3D TOF 2D PC 3DPC. 1 3D PC. 2
TR (ms) 45 40 33 25 25
TE(ms) 8.7 6.9 8.9 8.1 8.9
F.A.(deg.) 60 25 20 15 20
Slice thickness (mm) 1.5 0.8 60 0.8 1.5
Slab (mm) 1.5X32 0.8x64 - 0.8x64 1.5%32
Matrix 256X192 256 X256 256 X192 256 X192 256X192
Partitions - 64 — 64 32
NEX 1 1 6 1 1
FOV (cm) 20 20 18 20 20
VENC(cm,/’s) - - 40 40 40
Scan time 4min36s 10minb55s 2min3d2s  20min29s 10minl4ds
1995F10H11H=E 1995512 27H&ET
AIRIEERSE T791-02 FRERRIEEN FEAEEREHINREZEE =K #H
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Table3. Pulse Sequences for

3D TOF MRA with Small Voxel Size in Retrospective Study

small voxel-1  smallvoxel-2  small voxel-3
TR (ms) 30 40 40
TE (ms) 59 6.9 6.9
F.A.(deg.) 20 25 25
Slab (mm) 0.8 x64 0,8 %64 0,8%64
Matrix 256 X192 256 X256 512 X256
Partitions 64 64 64
NEX 2 1 1
FOV (cm) 12 14 20
Voxel size(mm?®)  0,49%0,63%0,8 0,55X0,55%0,8 (,39x0,78x0,8
Scan time 12minl7s 10min55s 10minb5s

BRBE DHIE 1 MRA OFRZ I L 12240
EHRRHE 23R 2 12 CAG DR ZSFICL T
1TV, HEFBREPEL 2HRETAFRCTHEL
7z, F7:, BEIMIP E& TEIEL R T &
Ty, ERM MIP EH&F 72 1IZTTE&RIZT
T & TV 2358 e REf) & HIE L 72,

b) 3D TOF MRA O Z2 4 f# g 3D TOF
A TIEIRE = B 3 A e I B i ZE [y
FREEIC D W TIRET L7, &R, CAG 12 THE
RSN HEIRE69RZ T, ATEONR LR
Th3, Small voxel size WESNE L I3
B OGS (Tab., 3, small voxel-1,2,3)
3D TOFHEICHREL, FIETHRFL-EE
voxel size (0.78%0,78%0,8 mm?*) ®3D TOF
LA L, 22 THEAT % small
voxel size & 1%, #E voxel size L LT,

matrix P3EIZ T field of view (FOV) Z/h&
< ¥ % (small FOV), FOV »3[E U T matrix
% B2 (512X256 matrix ) Z & THAL
voxel size Z/NELTEHDT, FHRELTE
i fRREDSIAl | U & 43 i RE MRA Hi{R 2315 &
N5, @ voxel size ® 3D TOF #IX69FE
12, small voxel size @ 3D TOF £ I13405RZE
FEIT U 7. B8 D40m A, small FOV (12 cm)
12 & % 3D TOF & (small voxel-1) 135/K%
12, small FOV (14cm) IZ & % 3D TOF# (small
voxel-2) X 598 & 1T, 512X 256 matrix % i
W7z 3D TOF # (small voxel-3) X19RZE I

HATLU 7z, &%, small voxel-1 & small voxel
2 WRICHEETIIHEIT S LT w23, small

voxel-1 2SHET & 11723558 A 18K 2 1T small

voxel-3 23, small voxel-2 PSHEfT S 472 59"
Zh 1R &2 small voxel-3 T & L7z, MRA
OF AT MIP HifR & TR, 8L HEEEHD

BEARAY MIP BH{RICTH 27 - 1o, IMETIRIE O

HITE VIHTE & R ICAT 5 72,

o /MNEIRE R SR E LFtEER MRA

VBB 2 R 3 A BRI 1 5 mm AT O/

B % W ICTERECIETR C & 2 S & 2

20, I THEEREIT- T, NEIIREORMK
HUBE & BB I DWW TRRET L 72, SRR 13ER
DT RTCIZHEIREIEFAES 5 Z L 3FS 3
Tw3H, 86, KR&X, EH FHEEHROH

FHEHEI S S Twz, WHik CAG THER X

7z 5 mm LA ORKENIRE 11 EF] 12 WA TH

%, FORNFUL, NBEIREZBEEIVE 2 fHE,
ARENARE 3 9522, NEENIR IBCE BRI 1 W%,
R INBIARR 1R, FIZGHEBIIRE 5 A TH

%, MRA [XHE THES L 72 small voxel-1 @

3D TOF # 7, #aT L 2HE &R IZ MIP E{& & T
EH&TH 5, mAI BEIRYIC MIP ALE T H

35200 MIPEE&HED A THEL, XaT
MIP B TCE &R % B0 L TRENIRE O ¥ E
217 fz, TCEGIZIRBINRAIER 2> & FR R A ED
IRSEEES (M1-M 2), BIZGEENRSEEN S

Lo Uiz, MBI OYIE IHER, %, &

AZs  7nx
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H#ERE #16% 25 (1996)

L, O3EFETHEML, *OHEEEIZFEL D
SR WKTE LT, IXENRIE O IR, ,\&E
MHESRERCHRLEE L, 2, B0
W& 2 S OHEDGE &, %”@ﬁ@ﬂm@%
BT TERLL FEIRLDERE &
MRA OFEFICHEE L T 2 EHRRHE 4 & &
B AR SRR 4 &2 TfT - Tz,
2 ) prospective study

MRA O¥|E FHE 2 53 % 729 [ prospec-
tive study 217> 7z, X&RIE, 1992 F108» 5
1995 F 4 HE CRERRETHBAZ Y —=
v 7 % HB & LT3 TOF MRA BfifT & v
7225 i LA _E OFERITHEM 109 F, 2P 91 Flo
200 lcHhH s, BAOMEWHREL2ET HIE
Bl MO E RN TIE HRA D 5 b L 1 fER]
XA U 72, % 72, small voxel size @ 3D TOF
#% (Tab. 3, small voxel-1, 2, 3 DWW Fimne
ﬁ@)ﬁ&@WNS@W%ﬁ+%@ﬁT%%

IDWHRBGEHEANRE S NIES & L e,

hmA@ﬁ%uMmﬁ@km@%,bivr
ZIREEb N 2L OZREY MIP HEfRiC TT-
7o, BABHIRIE O¥IE 1Z 2 % DOBEHRRHE TV,
ZDON1 41T MRA OFE2 2 B L 7 B4R
ﬂ@f%%.ﬁﬁﬂ%@%ﬁmrimeg
TEH L7 RESB5mm U TFEL, MRA T
DFEHIE R, W2, W2, HERS, &L,
D4R HEL 7z, Z ik MRA THEN
HEERRERIFE L L, MR RFEELHEES S
Hel, HEREZFEERES 2 MRA TIX
HENPRELREE L L. MRA TIKEIRE %
1B, F B8 bNIHERIE CAG £72id~Y

ANV A F v v Xvigor, BZ) 12 X 2CT
angiography (CTA) #? 23fEfT & 7z, CTA
DIFBEREMF X, EE13BKV, EH 150 mAs,
EEBEHEE lmm,/ ¥, 274 AE 1mm T
Hb. EEANGIEA A o HEEEF] (300 mgl
mD) % 2-2.5ml/ B T100ml EAL 72, HEk
FHHERL L 0.5 mm MR TITV, 3 ROTEfR% 7
— 27 A7 —¥ 3 (Xtension, HZ) TIFHL
L7,

& xR

1) retrospective study

a) BEWETEOMEBIE OMEE K&
T BT 2 MENRBEEMR H 1 2D TOF T ik
25 EhiRiE R 17 BhARIE (68%) 23, 3D TOF #
T 69 B R 65 BRI (94.2%) 23, 2D
PCIETIZ 32 BIAREF 19 BhAR (59.4%) 723,
3D PCEETIX 20 BhARAEF 15 BhlRE (759%)
BZENTNIBREARETH > 7z (Tab.4) . [NE
IREOKRE % 5mA T e LHE, 2D TOF
% Tk 8B AR 2 B IR Y fE R B T
(Fig.1), 3D TOF #%TiZ 33 BiiRE+ 4 Bk
g, 2D PCETIE 14 BhiRE T 12 SRy
(Fig.1), 3D PC T3 7 BiRE+ 4 Bk
PIEWMERETH - - (Fig.2) . EEREFHE
3D TOFEEREEICH 2 LS ITREL3D
PCHETRIREFR TRESHT SN, wi&k
2 MY w7 AEREZE LIBETRIEE T 8
BE SR S N7z, 3D PCEEW TREH SRR 72
ST 5 RAEF A REBREES S mm LR Th -

Tabled. Detection Rate of Each MRA in Retrospective Study

3D TOF 3D PC 2D TOF 2D PC
Size (n=69) (n=20) (n=25) (n=32)
5> 29/33(87.9) 3/7(42.9) 0/8(0) 2/14(14.3)

5< 36/36(100) 12/13(92.3)

17/17(100) 17/18(94.4)

Total  65/69(94.2) 15/20(75.0) 17/25(68.0) 19/32(59.4)

Values in parentheses are percentages.
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Fig. 1. Aneurysms of anterior communicating and left ophthalmic arteries.
(A) Anteroposterior view from left carotid arteriogram shows the left ophthalmic artery aneurysm
(arrow).
(B) Right anterior oblique view from left carotid arteriogarm shows the anterior communicating
artery aneurysm f{arrow).
(C) 3D TOF MR angiogram demonstrates both aneurysms (arrows).

(D) 2D PC MR angiogram shows the anterior communicating artery aneurysm, but does not depict the
left ophthalmic artery aneurysm.,

(E) 2D TOF MR angiogram does not detect both aneurysms,
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ARESE 516525 (1996)

72 (Fig.2).
b) 3D TOF MRA D Z=fE 53 #7RE B voxel
size @ 3D TOFE T 69 KA H 65 RE b
FRTRE T d o 7223,
IEfEE Ch - - 4 BRI DOKR & 21X CAG £
2 — 3mm T»Ho 7z, small voxel size #5155
Nn53DTOF ETIE, WTFhoBGEEEIzBs
THRERTRTIETE 2. B voxel size
@ 3D TOF#E CIEREREE ChH o7z 4 A, small
voxel-1 & small voxel-3 BHEITENTED 4
JRET N Tl CIEMERIEETH - 72 (Fig. 3).
c)&ﬁ%ﬁ%ﬁ%&btﬁ%i% 2%
R rEME LB OREEIX, MIP
E{%t 3T 58.3% % 5 83.3% (¥ 71.8%)
Thotd, JTLEEZEMT S & T83.3%
»5 100% (F993.5%) L7 -7z (Tab.5).
BHEDHERIZT.9% 5 32.9% (FH
21.7%) Thotz, 1258FH, KEan CAG
£ 3mm &V /NS OEKEIRE D 2 FRERD
nt#,gw%QQﬁ&+@MEF@tﬁf
12 12.5%C, JCEEZEMT 2 THR%E
Zodo, 3SmmUEDIVEE DR EERIX

A

Fig.2. Rigth anterior choroidal artery aneurysm.

4 RETERRE TH o 72,

MIP & 72 T3 86.3% T, JClEifGZEMNT
B ET96.3%EkoT. —H, BZ2DHE
B & L7o5a oMb MIP E& 7210 Tk
16.7%2> 5 66.7% (F¥150%) T, TCHE KR %Z
BT 2 2 & T66.7%0 5 100% (F 45
88.3%) &7z o7z (Tab.5). MHEEDHER
i%%@@57%y(¥ﬁ38w@-?@ot.
2 L 5E2 CIEREICIET T & oA PR Bl O
,%ﬁihMPE%t;%ti%ﬁ%ﬁgs&W6
(‘F#768.0%) T, TEEKE®EBMT 5 LT
73.1% 25 100% (F¥994.5%) &7z -7z. 5
B L s iz b 03 MIP E& DA Tidd
TR T 23EBAL33ME (P4 1E) Thoiz
(Tab.6, 8). L» L, 33{AFFEZ L ¥EL
7D 6ETH S, THEEREEMNT 2L TH
B 8 S 88 (P 1) &ko7z, 20
S EFHEZ L HIELIzDIZ 6 TH 3 (Tab.6).
OBl OeFHESE OMBEBREEGH T 5 &,
MIP i D & T i3 @ IR O % HE 1
43, 8% L&, BT EEREE O R 1X 92, 5%
Lotz (Tab.7). HBITEBNNRAE 1T HE &
REMNT 22 THRERIEFEHCHREL 2

B

(A) Lateral view from right carotid arteriogram shows a 4 -mm aneurysm {(arrow).
(B) Selective MIP image of 3D TOF MR angiogram demonstrates the aneurysm (arrow).
(C) Selective MIP image of 3D PC MR angiogram does not detect the aneurysm (arrow).
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Fig.3. Right posterior communicating artery aneurysm.

(A) Lateral view from right carotid arteriogram shows a 3-mm aneurysm (arrow).

(B) 3D TOF MR angiogram with a small voxel size demonstrates the aneurysm

(arrow).

(C) Source images of 3D TOF MRA with a small voxel size detect the relation between
the aneurysm (arrow) and the right posterior communicating artery (curved arrows).
Careful reading of source images should be necessary for the detedtion of posterior
communicating artery aneurysms,

(D) Source images of 3D TOF MRA with a standard voxel size do not clearly detect the
aneurysm (arrow).

Table5. Detection Rate (%) of Aneurysms in Blinded Retrospective Study

Observer
Diagnosis A B C D E F G H

MIP

Definite+Suspicious 75,0 66.7 58.3 83,3 75.0 83.3 66.7 66.7

Definite 66.7 41,7 16,7 66,7 66.7 58.3 50.0 33.3
MIP + Source

Definite+Suspicious 100  91.2 91.2  91.2 100 100 83.3 91.2

Definite 91,7 91.2 66,7 91.2 100 91.2 83,3 91.2




H LR

(Tab. 7). MIP B 72 7 T 1% 1% 5 8 B IR

(8B 11 {H) &P REXEINRES (7 %1 11 {|) 12
BEEE % % R T2 08, IRBIIRERC X3R4
h o7z (Tab.8). HITHEENIRER & WEABI RS
B ZoCE R R BN L T b aEEs 2% {5
B, BEHREHE (Tab.5, observer A-D)
LR tESVRIE (Tab. 5, observer E-H) O
MR RE DD 7 Z TR D I by o 7208, MIP
B R D & T OFeRE TR BRI BEE
% B oniz (Tab.6).

#1642 % (1996)

2) prospective study

5 mm PAF OREIIREE % 185, /o385 -o e
FEFIE 129EB 1284 TH - 7z (Tab. 9), 12
FEFIEHIC CAG % 721X CTA BiEfra i,
CAG 3 9fEHC, CTA X 7THEFCHIT SN
Jz. 12810 MRA IZ X 5 GEEHE X, HEZ N
50, FEevd 2 fl, FIEREH5HITH - 7.
CAG i3HER s flef, 22 flepl, HER
5 Hdh 2 Flic HefT &, CTA XHERZ 5 filh
34, HIEEEE S g 4 Flic T s N7z, R

Table6. False Positive Detection of Aneurysms in Blinded
Retrospective Study

Observer
Diagnosis A B C D E F G H
MIP
Suspicious 4 0 1 3 5 8 3 3
Definite 0 1 0 0 0 0 2 3
(Total) @ @O @O @ G @ G (6
MIP + Source
Suspicious 1 0 0 0 0 0 1 0
Definite 0 1 0 1 0 0 3 1
(Total) o @O © @O 0 O “w @

Table7. Detection Rate (%) of Aneurysms in Blinded Retrospective Study ;
Results of Relation to their Sites

PCA Oph IC-bif  A-com MCA
MIP 43,8 62.5 75 92.5 75
MIP +Source 100 75 100 97.5 100

A-com=anterior communicating artery, IC-bif=bifurcation of
internal carotid artery, MCA=middle cerebral artery, Oph=
ophthalmic artery, PCA =posterior communicating artery

Table8. Sites of Aneurysms with False Positive Detection
in Blinded Retrospective Study

PCA Oph IC-bif A-com MCA
MIP 8(11) 0 3(4) 5(7) 7(11)
MIP +Source 4(4) 0 3(3) (1) 0

40

A-com=anterior communicating artery, IC-bif=bifurcation of
internal carotid artery, MCA=middle cerebral artery, Oph=
ophthalmic artery, PCA=posterior communicating artery,
Values in parentheses are total false positive lesions of each site,



MRA 12 & 2 JENRIERS WG

B X OEES CHIE LT THRERI T~ T ixEh Rsd
Ziww iz, CAG Lk, MEIIREORESIE3-6
mm T 7z, HEREE 5 BT d N TREIR
I o Z» o/, s ORERFTIE
MRA EFHHITE 2 REZF 2mm AT TH -
7o, ERALIE A BIIRER 2 1 (Fig.4), HI&
HERES 341 (Fig.5) THholz. BESHEOD
MRS RO T & % %3, 5Smm LA E O IXENIRIE 14 2

EPIFER Sz, PEEDIRIE X 200 B9 9 Bz 5%
Rahielelnh, RV L 5% %o,
i, 9BIF 5 BT FMoSHET S h, 4 B3R
WHETTH 5.

= 2

MRA 3IEREMICEENMERE 2+
L EMHEETH Y, BHThKENREG I

Table9. Summary of Data in Patients with Aneurysms on Prospective MRA Study

MRA

Patient AgeSex Site Diagnosis  Size(mm) Angiography @ CTA
1 35/M PCA Suspicious <2 — NA
2 69/ F A-com Probable 2.5 + NA
3 66, M PCA Definite 4 + +
4 73,/ F A-com Suspicious <2 NA -
5 41/ F PCA Suspicious < 2 - —
6 55/ F A-com Suspicious <2 NA -
7 62/ F Oph Definite 4 + NA
8 57/ F Oph Definite 3 + NA
9 63,/ M Oph Probable 4 + NA
10 59,”M A-com Suspicious <2 NA -
11 68/ F Oph Definite 3 + +
12 69, F Oph Definite 5 + +

A-com=anterior communicating artery, CTA=CT angiography, @MRA=MR

angiography, NA=not applicable, Oph=ophthalmic artery,

PCA =posterior
communicating artery

A B

Fig.4. False positive case of right posterior communicating artery aneurysm,

(A) Lateral view from 3D TOF MR angiogram with a small voxel size shows an aneurysm-like
protrusion at the origin of posterior communicating artery (arrow).

(B) Lateral view from 3D CT angiogram shows no definite aneurysm (arrow).
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A

Fig.5. False positive case of anterior communicating artery aneurysm.
(A) Anteroposterior view from 3D TOF MR angiogram with a small voxel size shows an aneurysm-like

protrusion at the right A1-A2 portion (arrow).

(B) Anteroposterior view from 3D CT angiogram shows no definite aneurysm.

L7cEa, TERBREY LI ENZ VD
o RN MRA THRET 5 2 L HIER
N, TTICAZ Y —= 0 75 LA RE
ENTHBOIE U, FERIZL D MRA
DGR FE, WESKMRENELY, EROZ
BrEELFICEBHshcENTES T, £/
CAG IZHART E MBS > Tnd 2 &
bEETER W, LaL, §TIEMRA OF
RICAMTON T 2Bk %25 2 2 LHAEDE
BB L OEMAETORERBE O IZLAET
D5, = ITHE, BAEEKRAICEFARRE LR
B CIMEIRERE OBESR b E W EFE 2
5N B ERE MRAY 2 X 22085 %, IKE)
g # U BE D s F B L Tretrospective s & O
prospective [ZFRET L 7z,

BAE, —REVICERPRAY I (8 AT RE 7 B 5 3%
%, 2D TOF#, 3D TOF#, 2D PCEB &
V3D PCHETH 5, SE, wmEAHEC LN
REDS R 2 1B II IR T E 20w,
D 4 FEZODNT, &2 OMEIREREREE B
GRNCHET LT, 3D TOF R b N TV 3
EORERPES NI, BIREOKE S5 5 mm
UEoB&EE, 2oRHBEBELCEZZIRD W
D, 5mmUTOEEEHs M2 EL2AD
7z. 3D TOF B IZB WM w4 2 B 13KV

42

OO, EAMBOFEHICIIENT-FETHD,
% 723D ETH % 72 117z signal-to-noise
ratio (SNR) & B W22l EEEL IS T &,
NS REIRBE DR HEICE L e FE L EZ o
%. % MRA O g fH L 72 3D TOF i 0
ZER D EEET b 5 mm LUT O EIIREE 87, 9%
PR Th oz, —H, MUDETHY
25 3D PCHETIE S5 mm LT OENRRIE O i
HIZR T 42, 9% & Kb 72, 5mm LU O8R5
THEMTE o o7 454 3%Z 13 3D TOF
% EFAEOEMSFRETIREGENTE Y, B
ROZEFERIART 5 & 5 1 FZMAERRELIS I B 5
bOEFEZSN T, IMENRE O T 3D TOF
#E 3D PCHBS P ® s Twb, 3D
TOF &% & 3D PCHEWEE DM ERET I
BahTwnve, SEIRE U 7RI & w5
fRBE T D LB T 138 5 2012 3D TOF &3 E
THEY, Smm LUTO/NEIIRE O = i &
TEHBICIZ3DPCEL D B 3D TOF &E0EH
EEZ o,

PC¥ X, Wiz & - TH % phase shift %)
%%EQKT5%®TmﬁWF%EEVﬂET
& 5. HEERIZ X velocity encode (VENC) =
Z2REIMFRE GO TRET 55, SEE
E L7 IMPERE (VENC 40 con /#) T3 184
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e IMEIIRIMIT S S sz, L LEhIRE A I
WMAEE VENC B2 6 K& BN 3 L BIIRE
PRS2 EXTFHEN S, 5E, 5mm
PUT o BhiReg  FEFEREE s iE G 2 380 72 D1,
BRIt B0 CRE U 72 TR & Bfcs
NIMFRER S DERDE L > T Tz fed EHEE X
na. ®52 COBEIRKNENMTEE % T3 2

ZERREETHY, 7ok 2 BOEIREN M &
FEITETYH, BOLMFREEICVENCE 2 325E
T2 CIERBIRMROBEN T+ s, &
noomE»s, 3D PCEIZMENNRERE 2 H
B LeREFRICIREI ZWEEZ 57, 5
mm A EDOKE S ORI, B L 723D
PCHD 2 HEMICHRHBEDEZ RO o .
%72 5 mm PLEOEIRE ORI IE 3D TOF
& 3D PCHBICHEEERED o T2,

2D TOF #: & 2D PC¥#:Tid 5mm LT D&
NRIE DR IREE & 2 5 iz, 2D TOF ¥:0
W~ M) v 7 Ap 5B 5N 5 ZEH S AR
(pixel size 0, 78 X1, 04 mm?) #% 2 % & 5 mm
BEDOKE X ThIVIIRRHTRER I Th 515,
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Evaluation of Diagnostic Accuracy of Cerebral Aneurysms on MR Angiography

Hitoshi MIKI

Department of Radiology, Ehime University School of Medicine
Shigenobu-cho, Onsen-gun, FEhime 791-02

The purpose of this study was to evaluate the diagnostic accuracy of MR angiography

(MRA) for detection of intracranial aneurysms (IAs) by prospective and retrospective
examinations, The detection rates for MRA were : 3D time-of-flight (TOF), 94. 2% (n=69) ;
3D phase contrast (PC),75% (n=20) ;2D TOF,68% (n=25) ;and2D PC,59.4% (n=32),
In aneurysms smaller than 5-mm, the detection rates were : 3D TOF,87.9% (n=33) ; 3D
PC,42.9% (n=7) ;2D TOF,0% (n=238) ;and2D PC,14.3% (n=14), In the detection of
IAs smaller than 5-mm, 3D TOF was superior to other MRA methods. Four IAs could not be
detected by 3D TOF with a standard voxel size. These four IAs smaller than 3-mm were
detected by 3D TOF with a small voxel size. In the blinded examination, the detection rate of
IAs using MIP images was 71. 8%, however, it using MIP and source images was 93. 5%. False
positive cases were reduced by using source images. In prospective study including 200 cases,
IAs smaller than 5-mm were detected in 12 individuals underwent conventional angiography or
CT angiography. Seven of them were true positive, however, 5 smaller than 2-mm on MRA
were false positive. In conclusions, IAs 3-mm or larger can be identified by 3D TOF MRA with
a small voxel size ; however, IAs smaller than 2-mm on MRA are difficult to detect without
false positive.
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