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Objective: There are some reports concerning the effectiveness of
flow-diverter(FD) stents for untreatable cerebral aneurysm by conventional
surgery and endovascular treatment. Treatment with Pipeline embolization
device that is one of original FD stents had just started in Japan. We report
herewith our initial experience of Flow Re-direction Endoluminal
Device(FRED), which is new FD with unique double layer structures, for
wide-neck large or giant cerebral aneurysms.

Materials and Methods: This report is a part of clinical trial for the approval
of FRED in Japan with a permission of institutional review board of
Toranomon Hospital. Between October 2014 and January 2015, we had treated
6 aneurysms in 6 patients with FRED including 3 cavernous and 3 paraclinoid
aneurysms, 3 asymptomatic and 3 symptomatic aneurysms, 4 large and 2 giant
aneurysms.

Results: All patients were treated with single FRED without any coils. There
were no transient ischemic attack, no stroke and no death in peri- and
post-operative periods. One patient temporarily worsened her preexisted eye
symptom. Follow-up angiography at 6 months showed no filling (O’Kelly
Marotta scale.D) in 2 patients, entry remnant (OKM scale C) in 2 patients, and
subtotal filling (OKM scale B) in 2 patients.

Conclusion



Treatments using FRED were achieved without any severe complication.
Clinical trial will continue to demonstrate its safety and efficacy for complex

aneurysms.
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Table 1

Characteristics of patients treated with FRED

Table 2

Results of the treatment with FRED

Figure 1

Flow Re-direction Endoluminal Device(FRED)

Figure 2

Case 1; 65-year-old female presented with left oculomotor nerve palsy caused
by unruptured large partially thrombosed left paraclinoid aneurysm (A) are
treated with FRED (B). The wall apposition of the FRED is confirmed by
cone-beam CT with diluted contrast (C). The angiogram just after the
treatment shows the stagnation of the contrast in the aneurysm with eclipse
sign (D,E). Follow-up angiogram after 6 months shows complete occlusion of

the aneurysm(OKM scale D).

Figure 3

Case 4; 60 year-old female with the symptom of right oculomotor nerve palsy
by right cavernous giant partially thrombosed aneurysm (A) is treated with
FRED. The follow-up angiogram at 6 month shows the entry remnant(OKM

scale C) of the aneurysm and occlusion of the right ophthalmic artery (B).
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Right external carotid injection shows the right ophthalmic artery (C: arrow

heads).

Figure 4

Case 6; 72 year-old female with the symptom of right oculomotor and
abducens nerve palsy by right cavernous giant partially thrombosed aneurysm
(A) is treated with FRED. Proximal end of implanted RRED shows incomplete
wall apposition (B; arrow heads). Then, the proximal portion of FRED is
dilated with balloon catheter, and the contrast stagnates in the aneurysm(C, D,
E). The follow-up angiogram at 6 month still shows the subtotal filling (OKM

scale B)(F).
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Table 1

Case Age/sex Symptom Morphology of Location Intra-aneurysmal Maximum Neck Proximal Distal vessel
aneurysms thrombosis diameter diameter  vessel size size
1 65F [1Ird n palsy Saccular Lt Paraclinoid  Partially thrombosed 12.5mm 4.2mm 4.1mm 3.5mm
2 58F No Saccular Rt. Paraclinoid No 14.4mm 4.2mm 4.7mm 4.0mm
3 T1F No Saccular Rt. Cavernous No 15.4mm 10.mm 4.8mm 4.9mm
4 60F I1rd n palsy Saccular Rt. Cavernous  Partially thrombosed 34mm 18mm 4.7mm 6.5mm*
5 65F No Saccular Rt. Paraclinoid No 10.3mm 6.2mm 4.1mm 3.7mm
6 T72F Ird & VIth n palsy Saccular Rt. Cavernous  Partially thrombosed 26mm 5.6mm 4.9mm 4.1mm

*The vessel is flattened. The size is maximum diameter.
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Table 2

Used Post Eclipse sign Jail of the OKM scale*  Patency of the ophthalmic Adverse events
FRED dilatation just after the ophthalmic at 6 month artery in follow-up
(mm) with balloon procedure artery
1 4.0x17 No + + D + No
2 45x18 No + + Cc + No
3 5.0x19 No + - B + No
4 5.0x29 No + + C - No
5 55x14 Yes + + D + No
6 4.5x 28 Yes + + B + Transient worsening of cranial
nerve palsy

* O’Kelly Marotta scale
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