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Experimental study of MRI artifact from detachable coil for cerebral
aneurysmal embolization
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@Abstract@®
Background and Purpose: 3D TOF MRA is widely used for follow-up study of patients with cerebral aneurysm treated with detachable coil
embolization. Recently, several detachable coils have been introduced on to the market. This study aimed to evaluate imaging artifacts of
detachable coils for cerebral aneurysm embolization with 1.5 T and 3.0 T MR imaging.
Materials and Methods: Ten types of detachable coil were evaluated. Coils were extended on the acryl phantom for MRI. Models were tested
with T2* sequences and 3D TOF MRA sequences for visual evaluation of susceptibility artifacts.
Results: Minimal susceptibility artifacts were observed from the platinum coil itself. In two of the ten coils, spherical form susceptibility
artifacts were observed at the detachment zone of the coil. The diameter of the artifact was over 4mm in TOF sequences on 3T MR system. The
component of the detachment zone of the Electro Detach (ED) coil (Kaneka, Osaka, Japan) with anti-unraveling system was a cause of artifact
as well.
Conclusion: MR image artifact was recognized from a small part of the ED coil. New materials for implants should be evaluated, not only for
treatment efficacy but also for image quality in follow-up studies.
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X8 & U 7zcoilid 2 B TREFHREER A & % 108 8H T X
THIRENTWBEEDTHS. OGuglielmi detachable
coil (GDC) 10-US 4mm-8cm (Boston Scientific,
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Scientific, Natick, MA, USA), ®Micrusphere 10 4mm-
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CA, USA), ® HELIPAQ 10 4mm-8cm (Micrus
Endovasuclar Corporation, San Jose, CA, USA), ®
Electro Detach (ED) coil 10 soft 4dmm-8cm (F7 % 77,
KR, HA), ®ED coil 10 extra soft 4mm-8cm (1 % 77,
KB, HA), @Microplex 10 HELICAL Regular
5mm-15c¢m (Microvention, ALiso Viejo, CA, USA),
Microplex 10 COMPLEX 5mm-12cm (Microvention,
ALiso Viejo, CA, USA), @TRUFILL DCS Orbit Mini
Complex 4mm-8cm (Cordis Neurovascular, Miami
Lakes, FL, USA), TRUFILL DCS Complex Fill
3mm-4cm (Cordis Neurovascular, Miami Lakes, FL,
USA) DO10MEHA H 7=,

i H L 72 MR % & 131.5T (Magnetom Symphony,
Siemens, Erlangen, Germany) &3.0T (Signa 3.0 HDx,
GE Healthcare, Milwaukee, Wis, USA) T®» 5. %D
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3.0T T X TE=2.7msec T4.8mm (Fig. 2C), TE=4.0T
5.3mmT&d -7 (Fig. 2D).
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Fig. 1 The original phantom produced from acryl is placed in
water (A). The number on the phantom indicates the
number of registered coils, listed in the materials and
methods. Susceptibility artifacts (arrows) are observed in
T2* images on 1.5T (B) and 3.0T MR systems (C).
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Fig. 2 Source images of 3D TOF-MRA with different TE on a 1.5 or 3.0T MR system. Size
of the susceptibility artifact is increased with the following sequences. Measured
diameters of the artifacts are 3.5mm on TE=2.6msec, 1.5T (A), 4.6mm on TE=4.0msec
(B), 1.5T, 4.8mm on TE=2.7msec, 3.0T (C), 5.3mm on TE=4.0msec, 3.0T (arrow) (D).
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No. 1: ED coil 3.5 -4 ES
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No. 2: New type ED coil 3- 6 ES
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No. 3: ED coil 3.5 - 4 ES junction removed |
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No. 4: ED coil 3.5 - 4 ES tip removed
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No. 6: GDC 4 - 6 S (control)
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Fig. 3 Schema of the tested coils and T2* images of the coils on the phantom. The number on the schema indicates the
number on the T2* image. Tip of the coil and end of the coil on the phantom are indicated by arrows. Definite
susceptibility artifacts are observed for No.l, 4 and 5. These artifacts originate from parts of the junction between

the coil and delivery wire. No artifact is observed for No.2 or No.3. For No.2, the junction part is provided from a

different supplier. The junction part is removed for No.3.

ES ! extra soft, S : soft
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