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Establishment of a method for reducing metal artifacts using silent MRA and its
clinical evaluation
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While implantable metallic treatment devices are widely used for cerebral

aneurysms, a non-invasive method for evaluating the post-treatment outcome has not been established.

In this study, we aimed to establish a method for evaluating the correct post-treatment outcome
using large coils, stent-combined coils, and blood flow-modifying stents using MRI (ultrashort TE;
UTE MRA) that uses an algorithm that is not easily affected by metals, which was discovered for the
first time by the applicants. In this study, we performed MR imaging of simulated blood vessels that
mimicked aneurysms and stenosis, evaluated the effects of coils and stents, and evaluated the
differences between general imaging methods, quantitative evaluation, angiography, and conventional
MRI.

In addition, during the study period, we experienced cases of transverse sigmoid sinus dural
arteriovenous fistula and revascularization for moyamoya disease, and compared and examined these
cases using UTE and MRA.
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* Signal: in-flow effect » Signal: Arterial Spin Labeling + spoke sampling
* Routine sequence » Minimize susceptibility artifacts after SACE
 Reduces phase dispersion for shorter TE ig R-AINR. 2015. Takano et alAINR-2017.
Frahm C. Cardiovasc Intervent Radiol, 1996. » Suppression of background signals
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T1 SURPASS Streamline (Stryker, Fremont,
California, USA) .MRI 3.0 Tesla MRI scanner
(Vantage Centurian, Canon Medical Systems Corporation, Japan) , 32-

channel head coil

TOF-MRA ,FOV = 200 mm, TR/TE = 18/3.9 ms, acquisition voxel size =

0.62x0.62x1.0 mm (phase, read out, slice) , flip angle = 15 deg, band width = 122 Hz,

scan time =4 min 40 s , RL (TOF-RL) AP (TOF-AP) .UTE-

MRA ,FOV=160 mm, TR/TE = 3.7/0.096 ms, acquisition voxel size =

0.62x0.62x1.0 mm, flip angle = 10 deg, band width = 488 Hz, k-space fill ratio = 30%,

segments = 100, trajectories = 61800, scan time = 3 min 49 s
TOF-MRA  UTE-MRA

FOV (mm) 200 160

TR/TE (ms) 18/3.9 3.7/0.096

acq voxel size (mm?3) 0.62x0.62x%1.0

rec voxel size (mm3) 0.31%X0.31X0.5

flip angle (deg) 15 10

band width (Hz) 122 488

scan time 4 min40s 3 min49s

phase encode RL, AP RL
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relative in-device signal (RIS) (Ziostation2 Plus 2.9.8.4,
Ziosoft Inc, Japan) .

(€)) , RL profile curve . Error rate
calculation with true value using FWHM  full width at half maximum
— Error rate (%) (measure value — true value)/true valuex100
(2) RIS FD ,
. Assessment of intraluminal signal in FD due to
magnetic susceptibility effect

- RIS (%) = (SlFp mean — SIBG mean) / (SIwm mean — SIBG mean)

SURPASS ,UTE-MRA, TOF-RL, TOF-AP 5.6+0.1,
6.0£0.1, 6.3+0.1 mm .
, 5.9+£0.2, 7.8+0.1, 8.5£0.1 mm . RIS ,71+£1.9, 61+£1.9,
59+1.4% , RIS ,189+5.3%, TOF-RL TOF-AP
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* mid: TOF-MRA UTE-MRA RIS
—no flow in-flow
N
* edge: TOF-MRA
N
* edge: UTE-MRA 189
—UTE-MRA resonance offset

Pipeline: https://www.researchgate.net/figure/Representative-images-of-Pipeline-Silk-
and-Surpass-flow-diverters_fig3_335798179 Bouillot P, et al. MRM.2019.

Model Material Design Num. of wires
Pipeline nickel-cobalt- braided 48
chromium single layer

’_ FRED nickel-titanium braided 48(inner)

double layers 16(outer)
_ Surpass cobalt- braided 96
= streamline chromium single layer

. FD

wire

flow

phantomyyy phantom flow

pulsatile flow : 22-42 cm/s
.steady flow :32cm/s
*no flow

T1 value
*white matter :1183 ms
*blood : 1848 ms
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Cl

2022 2023

Toshiya Akatsu Haruyuki Fukuchi, Yutaka lkenouchi, Michimasa Suzuki , Nao Takano , Syo Arai , Akihiko Wada, Koji Kamagata,
Osamu Abe , Shigeki Aoki

Blood flow measurement using Ultrashort TE 4D-MRA: A feasibility study to evaluate intracranial hemodynamic
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