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Fig. 1. Schematic representation of the slab
area and position in sagittal slice scan

(A) Artery : Blood signal of ICA uses the later-
al inflow from bilateral petrous part of internal
carotid artery.

(B) Vein : Blood signal of cavernous sinus uses
the bilateral inflow of sphenoparietal sinus (a)
and superficial middle cerebral veins (b).

A B

Fig. 2. Schematic representation of the slab
area and position in coronal slice scan

(A) Artery : Blood signal of ICA uses the in-
flow from petrous part of internal carotid artery
with backward flow.

(B) Vein : Blood signal of cavernous sinus uses
the forward inflow of superior ophthalmic vein

(c).
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Fig. 3. Differences of visualization in cavernous sinus among scan direc-
tions

(A) Axial multiplanar reconstraction images of coronal slice scan.
Cavernous sinus is not visualized clearly.

(B) Axial multiplanar reconstraction images of sagittal slice scan. The
image shows cavernous sinus (arrow) and anterior intercavernous sinus
(large arrow).

(C) Axial multiplanar reconstraction images of axial slice scan. Cavern-
ous sinus is not visualized clearly.

(D) (E) Coronal multiplanar reconstraction images of sagittal slice scan.
The image shows ICA (large arrow) and cavernous sinus (arrow). The
relationships of position between cavernous sinus of distal ring side and

ICA is visualized clearly.
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Fig. 4. The relationships between CNR (cavernous sinus, CSF) and
scan direction
(A) CNR between right cavernous sinus and CSF.
(B) CNR between left cavernous sinus and CSF.
Sl —— P<00l — CNR
20.0 —— P00l —— 6
) //'___/—'
: /
10.0 9.12 | ) / /
4.62 510 2
5 7 9 11 13 15 17 19 21 25
FAC® )
0 Fig. 6. Relationships between CNR (cavern-
Coronal Sagittal Axial

Scan Direction

Fig. 5. The relationships between CNR (cav-
ernous sinus, CSF) on either side from 10 sub-
jects (20 parts) and scan direction

O MRA 471\, PEEEINR & dERn kiR
i UGLEBI R 2R L 7o D 2 Tl AT i &
L, BRI OB OEFIZKNIC G T
H5HELTWAS. Hirai 593 EE D 3D CISS
EaATV, R, EREIE, PEEIIRO
EREDZE% & - T ICA paraclinoid BJRfE D
BERE N A ORI B A 1T\, FART & & el L,

11 Gieh, SRk & 2Bk 2 Bl A BR\ 72 9
BRI S AR WS R Th B L3RG L T

ous sinus, CSF) and FA

—-FA17°

. -=-FA25°

w

18 24 30
TR(msec)

Fig. 7. Relationships between CNR (cavern-
ous sinus, CSF) and TR



HigReE 2831%& 15 (2011)

W% . % 7- Watanabe 51V {3 3D-MR cistern-
ography & Hififf MRA % &L, ICA paracli-
noid BIIRIE D 36 FE G $5\ T, Fdll & g
IRIAOEE R FIT &, PNFEEIRBEEG O R E %
I ENRTEIELTVS

b L 7w o b RENZEAES, 2
EHRIRIC L AR, /oS #HAL o
et TH 0, Klaus 520 R HRBEICLS
HIROMH A I L& ICdHh 5 L0, i
fe i IRIA 2 ¥ —¥% {2 @ phase contrast #E=° 3D
TOF TR 20138 L <, IEEE T
R & NEBIIROGE B B E O Nl EHIT A D
Nz, L2L, VRE®REL T, 3KILER
HEZITATO T, Bk, BIROWEICESZE
BB, POEBEE THHETINELDS.
%13 1.5T MRI @& icxf L, &ik#Eo T
EDIERAFED 1 & O CNR O E=e Ml O
FAFNIOAKH, B\ in flow &hR 7 & @ 3T MRI
FEOAY v MCEHL, MATHEIRSLHIR
DOIMFE 1A % # L 7= 3D TOF 12 &k 5 R
AT,

WARFIRIEIC A T A ER ML & LT, R
1975 b DI EATEF#IRIA  (sphenoparietal si-
nus), FEHPAKEDR (superficial middle cere-
bral veins), EHR#& kR (superior ophthalmic
vein) 7 EMET HN 519,

RARWriR G CHHBEIRIR OAE =25 & W ER R &
LT, iR RIEIR - 4 12 W & B TE i R 1R 20>
LOWARENE L, ZNHEDEL EHZ T
L7 EBons. wERKHRE TOWmMRE
IRFADE 1L, EREIRPGOEZFE & 62T
W5 EEZ B, Rk L 72#IRISS L iR ss 4
LNz, EEREHIRIAOE ZMEr - 7o L& 2
Lo, BMERGE T, wREBITEITE L EEIC
WA HKELEIRILE L. Lo Lok
BRI L EEICE WE 5 2 29 A ki
D5, TEBROF VBRI & B /o ikl & 75 - 72
LDT, ACVORNEL P2 HHOES % &
HZTWBHDEEZLNA. —T, NHEHIK
DIE 5L B AI1C1d, BRI RRG CldmH

52

BYIROHEAES 2> O YRR IR I~ AT 9 5 BLHT
O ERNCHA T 2 AL B G O F i & 3
THI LR, KKK - EIRETTRRG T, &
BHAICEREICTRAT S XD, WHEEPRSEERTS
DIEABETT R RHIRICE 5 MEHSEIC &,
BRALE - LR ET 52 EICkD, Bko
BEaREmOL bEREIAOE =B 5N 5
EOWn5. WTNOBRBSTRTLEIROES
EIEIRICHEN, VRGBS &L THiHT 52
EINT &z IR EBIRDE BHEICED A
LNAHT LK, THICERRLIEES S
TEMTE, @NAT A ATO 3D WRIC &
D, (LIEBIEROFHiM A P RE R 5 > 3D &
RTTIT, BB (5T HARRIC 2> O Rl B8 1 R
IO T EHAETHS.
MREIRANTRA T S, £ 223 AR OBk
BOWEMREIIBAZIKE L, WARE LT
AR\ variation ICEA T\ 5. ZD7zOKRE
BRI K AR E IR O H 3 g fH T 5
D, BIRAMH SIS WEELD 5. ik
R U 7o oD TEIC N, iR o
HHRELIEEL4L, BHELILELTWDE
W\ AR TCIRE LIRS VT 0 T O
BB LA <, BRIR TTT O B E I FaE
FOEVEENRL . T/ OBIROERTTEE
HEETDHE, TROLERE/ZEFAZNSD
ICRRE L e T NIEEIROE B DL A0, BEk
DAY FFAFROPITNC ERTHEINS.
WG EMEOBY LR ELTO CENEETDH
D, WHEBIR & EAREFIRFEORE S %51 %7
&, inflow RAEFRKRIC V2T LD /8T
A—=R2, WiGTim, WPLEXHRESTSH &
DNATHY, RIFTEG Y ES I B
THER L LBETH L. Lo LARRETIESEY
TOREEND AUy FEELL, HENTE
TELTTO T ELMEETH A, WY FM%r
WETHT EICLD, FREETH ORI TH
FHEYR & AR IR O™ & A i H T &, ERKIC
W TH;IC ICA paraclinoid BhfiREE O FAESLE
RTHEHTE W2 EEDNS.



3T 2i&E CTOIFER 3D TOF 1 $s1) 2% s R

« 3T MRI %&IC & 5 IE&E % 3D TOF &% H
WICHFEENR, WERRERIRIFI O M2 2 i - 5
Z/\%‘ﬁo 7o

* FFE R 3D TOF ¥ D KRR W 15 THR (G Hi A
& AFEIIROSEARTICRE L, NHABIR & B
BHIEFEIRIAORA 1G5 2 212 LD, ok
FIANC HA &0 BRI R s & P EEDIR O
WHEEMHT L LR TE .

o WA K B FRIRO HE TR BB IS 1 OfE R 28
KELLELGSNBD, EFRAT AT NHEE)
Ik, #AEFIRAOmME A+ 52 LA TE,
ICA paraclinoid ByfRHE O BEIE N 24 O FFHEALIE
MR THEM S RBEINS.

X ik

1) BRIERRIN, AfktE=, WHERLL, REAT, W
O T, AR 0 3.0T MRI #& % 7z 3D
Time of Flight MR Angiography (2353 5 Ifl%& 0
IV T AN BLIUERZROKE. HBEY
a5 2006 ;10 :1443-1448

2) JNEWK, WIHEER, B OB, KRS
MRI &R E & D CNR JIEEICE T 5. H
T saE 2004 5 11 : 1543-1549

3) /NEWBER, Ei A, STHEZFER, FHE,
AW, FAME : /S5 L)L MRI I 5
CNR D% : RMS-CNR #. HWEGE
2009 ;29:97-103

4) RPP—18, WhEEsER, RSk, WAEE - %
NS < FAli O H—PFEB) IR paraclinoid
aneuryzum—. BRI EEY v —J )L 2008 ;
17 : 666-672

5) LI, MAEE, K BER, /VE LS,
BHHE, g, ) AT PISEE DR
i J4 30 B BRI — MU B e T . & Al s —.
M RE A B+ —J )L 1997 ;6 : 3-8

6) Aihara H, Kinugasa K, Nishimoto A, Kiriyama

H, Makabe T, Omoto T, Ito T, Asari S: MRI
(T2-WI) evaluation of juxta-dural ring aneu-
rysms of internal carotid artery. Progress in
Computed Imaging 2000 ; 22 : 13-19
7) Murayama Y, Sakurama K, Satoh K, Nagahiro
S : Identification of the carotid artery dural ring
by using three-dimentional computerized tomog-
raphy angiography. J Neurosurg 2001 ; 95 : 533~
536
8) Gozalez LF, Wlaker MT, Zabramski JM, et al. :
Distinction between paraclinoid and cavernous
sinus aneurysms with computed tomographic an-
giography. Neurosurgery 2003 ; 52 : 1131-1139
9) PERL, EfER, OtEklEE, BERER, K
RBL PEAR R, fhE B CE-MRAICK S
BRIR SRR BI IR D BENIAL DO, Progress in
Computed Imaging 2004 ; 26 : 109-116
10) Hirai T, Kai Y, Morioka M, et al. : Differentia-
tion between paraclinoid and cavernous sinus
aneurysms with contrast-enhanced 3D construc-
tive interference in steady-state MR imaging.
AJNR Am ] Neuroradiol 2008 ; 29 : 130-133
11) Watanabe Y, Nakazawa T, Yamada N, Higashi
M, Hishikawa T, Miyamoto S, Naito H : Identifi-
cation of the distal dural ring with use of fusion
images with 3D-MR cisternography and MR an-
giography : application to paraclinoid aneurysms.
AJNR Am ] Neuroradiol 2009 ; 30 : 845-850
12) Kirchhof K, Welzel T, Jansen O, Sartor K : More
reliable noninvasive visualization of the cerebral
veins and dural sinuses : compparison of three
MR angiographic techniques. Radiology 2002 ;
3:804-810
13) #ikSCS, KEFBEGL. ERIKD 72D OMREHAE M
. FIR 3 Rl R i AbEE R, 1996 ;
122-127
14) AffaEtd, L=, 0 R, FILED, &=
2 BB ¢ B 2 K # IR O 5t B — Venous Cross
Road OFE:Z Pl —. AR + —F
JL 2008 ;17 : 745-753
15) BT, M- FHMLESESE <= 27 IVE 3
fll. HORT : FATLAE, 1999 ; 45-119

53



HigReE 2831%& 15 (2011)

Appearance of Cavernous Sinus on Non-contrast-enhanced 3D TOF at 3T
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Today, the intradural or extradural position of internal carotid artery (ICA) paraclinoid aneurysms
is usually determined indirectly by visualizing the cavernous sinus (CS).

We expect high in-flow effect and increased contrast-to-noise ratio (CNR) between blood vessel
signal and stationary tissue on 3-tesla magnetic resonance (MR) imaging comparable to those at
1.5T. Therefore, we tried to visualize both the ICA and CS using non-contrast-enhanced 3-dimen-
sional time-of-flight (3D-TOF) MR angiography (MRA) sequence on a 3T MR imaging unit.

We examined 3D-TOF MRA of the arterial circle of Willis in 10 healthy volunteers. Expecting the
inflow of blood from the ICA and sphenoparietal sinus on the sagittal slice scan, we set the scan area
to cover the bilateral petrous part of the ICA on both sides and successfully visualized both the ICA
and CS using this technique.

The median CNR between the cavernous sinus and cerebrospinal fluid was 9.12 on sagittal slice im-
ages, 4.62 on coronal images, and 5.10 on axial images from 20 parts in 10 subjects. On Tukey test,
the CNR of sagittal slice images showed the highest ratio with significant difference (P<0.01) com-
pared to those in the coronal and axial directions, which permitted visualization of the ICA and CS.

Although the influence of venous perfusion varied among individual subjects, use of optimized scan
area and scan position enabled identification of flow direction of both arterial and venous inflows. Ac-
cordingly, we successfully visualized the ICA and CS with non-contrast-enhanced 3D-TOF of sagittal
slices using a 3T unit.

This imaging technique is useful in differentiating intra- or extradural position of ICA paraclinoid

aneurysms.
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