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Application of MR-guided Intravascular
Procedures by Passive Tracking Utilizing
the Magnetic Susceptibility Effect:

A preliminary report

Takuji Araki, Shigeki Aoki, Atsushi Nambu,
Masaaki Hori, Keiichi Ishigame
and Tsutomu Araki

In MR-guided intravascular procedures, the position of
catheters must be confirmed on near-real-time MR images.
One way of monitoring this is by passive tracking utilizing
the magnetic susceptibility effect. A catheter with a stain-
less steel braid had suitable visibility when tracked by mag-
netic susceptibility on fast GRE images, although the direction
of the static magnetic field affected the apparent width of
the catheter. Passive tracking with a 1.5T MRI unit was
performed in a patient at one image / 2 seconds with fast GRE.
The catheter could be introduced to the SMA and celiac artery
from the aorta with passive tracking.

Research Code No. : 209

Key words : MR imaging, Vascular intervention

Received Jul. 6, 1938; revision accepted Nov. 11, 1998
Department of Radiology, Yamanashi Medical University

NIPPON ACTA RADIOL.OGICA 1999 ; 59 : 79-81

L &I

MRZ£(E % IVR (interventional radiology) D # 4 K& L CTH
WA E LT, BMRSTHRERES LYy, mwar T2
NrfRREE RO HHI RIS FIATE 5, MREBD AT
IVR-CTY A7 4 L FAROEREDTEE, 2EFEZ LR
H. MRTA FIZL AT —FIVDE=F ) FDEL Kk
ELT, BALFRGRICL Y T —F NV EMEZET Spassive
tracking &, active tracking® S 2 H N T 5,

passive tracking |2 B3 % A1 7—F Vi, MRIL, #LER%D
RICE D HBICHH SN B LB D L (i), wFFET
BALRIRZ /D720, AT —TNVIERDO~— I — %1
EIEHV R EORENEZONTELD, 40, HHOA
T—TNVERETLE IS, @B v allifEsfoh T
=TV, TOREA Y ¥ aEROSRLRDREE T A
ZEHHIBEL A

FAald, BmET, B A v ¥l HILER
THSAHHT—FNVOBBHARE L, OEFETN, 41X
12 & B ERELIT 72,

INET, MRF A FTMENFHIL, BWTT-7-50
RRT T4 T OWIRNT A 7 — 7 )V Otracking % 4T - 7=
FHiExH DD, EBOBE I LERROS CIirbn /it %
V. A3, ERCOEBEERE S LI, EROBFIHL
passive tracking - £ AMR A A KT THF— 7 b 2 JF5EKH)
NRATEEL, PEREBIARS EIGRIBLEINRIC & 7 — T VR HEAT
BT EIEE L. A, ZFORERIIESH I OWTHRET L 72,

HRBLUTTE

MR#£1& |XSigna Horizon 1.5T i L7z,

NF =TV, HTF—FVEIRECERO A v & 2 Mk
EROV 77— F7 v 2B4FO N T - F NV
(ST40BGO0.13. M : W T—FVEKEK ; F1 0, &&/A
v ¥ a5 SUS316., Medikit Co.) Ml L7, ZERTERL
2277 bPARAICAT—FNEREL, hTF—TVHEE%
AR T L, #8139V X ¥ — 4~ AFSPGR;
TR 7.2msec, TE 2msec, filp angle 30° [ZTHrVvy, MRS
[ &BWHTy a—- FHNEEL, 75— 7 VORI
RIZE 2004, HBEEERE L.

passive trackingDIRE M IE NSV A L —F 2 A%

29



80 Passive trackingZ & AMR# 4 FFILE N FH O ERELH

.\\.

FMPSPGRT, /39 A—# —[ITR 15~50msec, TE 2.2~
2.7msec, filp angle 30°C, ¥ k1 w2256 x 128, FOV
30 x 30cm & L7z, #Ri&FpHIE#92-78/1 BIfET, Fi228
DAL TIT o 7. FRREREEH (B A & R £ TORF
), 05 Thorz. ZOWFErEHENIITVWE= Y —5&
REBHIET, VTNMI AL LITEVWE=SY ) v T%FT5
o, EZS—IMrEPRAAMEBICEE, T2 —%R%
oA T—FTNERIELT.

&€ 7N TIE, GAEiAl % A ALK TI00REARL,
ZOFRHEEMETF VAL, AF—FNEDT Y
FFAMERIFIZLAET, tracking®{T-7:. 72, &%
WEET DA XOKEINRAT, trackingZ47V>, €£=41) v 7
DIEFES ZHER L.

BE, ARBREIIR % 220 LXBEB T CIFh 7 — TV %
EFEIIR (23 A L, MREIZ#E), MR during hepatic
arteriography (MRHA) i L 721%, MRA A FTFIZH T —
7V e L T LG MES)IR 15 A LiE L TMR during ar-
terial portography (MRAP) Z#if% L 7=, £72, BEFEBIR~®
FHFA A, EHOZESHA~OIEADT M DD 7z,

w R

B 7 =TV (4F, %1.35mm) L, SRS R & Wil 2 ES

30

Fig.1 The catheter with stainless braid had
. suitable magnetic susceptibility on fast gra-

dient echo images. The part of the catheter

perpendicular to static magnetic field ap-

peared wider. Frequency-encoding axis had

little effect to apparent catheter width.

Black arrow: static magnetic field, White

Pt arrow: frequency encording axis.

Fig.2 Passive tracking.

A: In a vascular model. The vascular
model was filled with 1% Gd-DTPA-con-
trast material.

B: In the aorta of a dog under general
anesthesia.
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Fig.3 Passive tracking was performed
in the aorta of a patient. The catheter
could be introduced to SMA(A) and ce-
liac artery (B).

B: These images were acquired at about
one image / 2 seconds.

Fig.4 MRHA and MRAP of the patient were performed. MRHA and MRAP showed a hepatocellular carcinoma at posterior segment in the

liver (white arrow).
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