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X M.A. Möhlenbruch, X O. Kizilkilic, X M. Killer-Oberpfalzer, X F. Baltacioglu, X C. Islak, X M. Bendszus, X S. Cekirge, X I. Saatci, and

X N. Kocer

ABSTRACT

BACKGROUND AND PURPOSE: Flow diverters are emerging as an endovascular treatment alternative for proximally located intra-
cranial aneurysms. However, treatment of aneurysms at and beyond the circle of Willis is not well-established. We assessed the
clinical safety and efficacy of the Flow Re-Direction Endoluminal Device Jr (FRED Jr) dedicated to small-vessel diameters between 2.0
and 3.0 mm.

MATERIALS AND METHODS: This was a multicenter observational clinical study of 42 patients with 47 aneurysms treated by a flow-
direction technique with the FRED Jr. The primary end point for clinical safety was the absence of death, major or minor stroke, and TIA.
The primary end point for treatment efficacy was complete and near-complete occlusion according to the O’Kelly-Marotta grading scale
at follow-up after 1, 6, and 12 months.

RESULTS: The FRED Jr deployment was technically successful in all cases. In 39/42 (93%) patients, the primary safety end point was
reached; in the 3 remaining patients, 1 disabling ischemic stroke, 1 minor stroke with complete recovery at discharge, and 1 TIA were
observed. Two asymptomatic, completely reversible side-branch occlusions occurred. Angiographic (DSA or flat panel CT) and clinical
follow-up were available after 1 month in 41/47 (87%), 6 months in 27/47 (57%), and 12 months in 11/47 (23%) aneurysms. The primary efficacy
end point was reached at 1 month in 27/41 (66%), at 6 months in 21/27 (78%), and at 12 months in 11/11 (100%) aneurysms.

CONCLUSIONS: Deployment of the FRED Jr is safe and effective in the treatment of intracranial aneurysms located in small vessels.

ABBREVIATIONS: ACA � anterior cerebral artery; AcomA � anterior communicating artery; FPCT � flat panel CT; FRED Jr � Flow Re-Direction Endoluminal
Device Jr; OKM � O’Kelly-Marotta grading scale

The application of flow diversion with different flow-diverter

stents for the treatment of intracranial aneurysms has gained

increasing acceptance during the past several years.1 A braided

nitinol mesh with 30%– 40% metal-covered surface area is the

mainstay of the stent design. Expansion of the flow diverter at the

aneurysm base notably decreases flow and subsequently induces

thrombosis. The blood, diverted from the aneurysm sac, contin-

ues to flow through the porous mesh of the flow diverter following

the pressure difference from the parent vessel to smaller

branches.2,3 Due to its singular design, a metal-covered inner

stent layer with low permeability and an outer, more porous and

stable stent scaffold, the Flow Re-Direction Endoluminal Device

(FRED; MicroVention, Tustin, California) may be superior to

other flow diverters, providing safer delivery and more effective

occlusion of the aneurysm.4-9 The FRED Jr (MicroVention) has a

similar dual-layer design and is the first flow diverter dedicated to

small vessels (ie, �3 mm). In the past, the flow diverter was not

widely used in the treatment of distal circulation aneurysms due

to their relatively superficial anatomy and good accessibility for

microsurgical clipping. Furthermore, the delivery of the device

into the relatively small-caliber vessels of the distal circulation was

considered technically difficult.10 However, clinical experience

with such potential complications has rarely been reported.11-16

Here, we report on our multicenter experience of the FRED Jr
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flow diverter endovascular treatment of aneurysms in small cere-

bral vessels and present the feasibility, safety, and effectiveness of

this treatment.

MATERIALS AND METHODS
Patient Selection
Local ethics committees approved this observational study, and

informed consent was obtained from all subjects before treatment

and chart review. The clinical and radiologic records of all con-

secutive subjects enrolled in a prospective registry of subjects

treated with the FRED Jr at 6 centers (On-line Appendix) between

October 2015 and December 2016 were reviewed retrospectively.

Two operators (M.A.M. and N.K.) gathered and analyzed the data

independently. Data collection included demographics; aneu-

rysm features, including type, size, and location; vessel diameter

and angulation; details of the endovascular treatment; clinical

presentation; follow-up imaging; and clinical outcome. A multi-

disciplinary team (vascular neurosurgeons, interventional neuro-

radiologists) made treatment decisions on a case-by-case basis.

The only inclusion criterion for treatment with the FRED Jr was

an intracranial aneurysm located on a parent vessel with a 3-mm

diameter.

Antiplatelet Therapy
In 4 centers (Cerrahpasa Medical Faculty, Heidelberg University

Hospital, Marmara University School of Medicine, Paracelsus

Medical University), the standard antiplatelet therapy included

daily dual antiplatelet medication with 100 –300 mg of aspirin and

75 mg of clopidogrel (loading dose, 300 mg), starting no less than

5 days before the procedure and maintaining the therapy for a

minimum of 3– 6 months after the procedure. After 3– 6 months,

the patients were switched to aspirin only for a minimum of 6

months or for life. In 2 centers (Yüksek Ihtisas University, Koru

and Bayindir Hospital), a daily mono-antiplatelet medication was

initiated with prasugrel, 10 mg (loading dose 40 mg), for 6 months

and continued with aspirin thereafter. This regimen was also used

in the first 4 centers in case of clopidogrel nonresponse. Platelet

inhibition was tested with different methods, such as VerifyNow

(Accumetrics, San Diego, California) or light transmission ag-

gregometry either 1 day or immediately before endovascular treat-

ment. Concurrent with the procedure, a bolus of standard heparin

(70–100 IU/kg) initiated anticoagulation, which was maintained

through intravenous administration to sustain an activated clotting

time of 250–300 seconds or 2–2.5 times that of baseline.

FRED Jr
The FRED Jr flow diverter was designed to treat aneurysms lo-

cated in small intracranial vessels. This stent comprises 2 inte-

grated nitinol braided inner and outer layers. The inner layer is of

lower porosity, braided in a 36-wire format; and the outer stent

layer is of higher porosity, braided in a 16-wire format. This dual-

layer design encompasses approximately 90% of its total length,

with single-layer flares (part of the outer layer) at each end. These

flares, 4 at each end of the stent, are assembled with platinum

markers for radiopacity. Two interwoven tantalum wires inte-

grate both layers and provide radiopaque visibility along the dual-

layer length of the stent. The FRED Jr is currently recommended

for vessel diameters from 2.0 to 3.0 mm. Available FRED Jr sizes

are 2.5- and 3.0-mm diameters with working lengths (dual-layer

coverage) between 8 and 37 mm. The stainless steel delivery mi-

crowire has a radiopaque tip and is shortened to reside only within

the proximal portion of the FRED Jr device during deployment.

As long as the flared ends and a minimal portion of the proximal

working length remain within the 0.021-inch delivery microcath-

eter (Headway 21, MicroVention), the Fred Jr pusher allows

resheathing and the device can be repositioned to optimize the

position across the aneurysm neck. As soon as the total length of

the stent is released from the microcatheter, it fully expands to its

final deployed position.

Description of Technique
All patients were treated under general anesthesia via a transfemo-

ral approach. Through a femoral sheath, a 6F– 8F guiding catheter

was advanced into the carotid or vertebral artery. Next, the target

vessel was analyzed via biplane angiography and 3D rotational

angiography. On the basis of the observed length of the aneurysm

neck, a flow diverter was chosen with the aim of ensuring arterial

wall coverage and an overlap of the inner mesh of at least 2 mm

beyond the proximal and distal margins of the aneurysm neck.

With a standard microguidewire, a Headway 21 microcatheter

was maneuvered beyond the aneurysm neck. Then the flow di-

verter was unsheathed under roadmap guidance. This was

achieved through slow withdrawal of the delivery microcatheter

while, at the same time, holding or gently pushing the delivery

wire to achieve complete expansion and wall apposition of the

flow diverter for 2–3 minutes. In cases of incomplete opening,

seen on 2D or 3D angiography, an in-stent percutaneous translu-

minal angioplasty with a balloon microcatheter was imple-

mented. If additional aneurysm coiling was required to achieve

aneurysm occlusion, the initially used microcatheter was jailed

between the parent vessel wall and the flow diverter at its

deployment.

Evaluation of End Points

Safety. Clinical evaluation was performed by a board-certified

neuroradiologist, neurosurgeon, or neurologist immediately

postprocedure, at 2 hours after the procedure, on the following

day, and at discharge. Patient outcomes were assessed with the

modified Rankin Scale. The primary end point for clinical safety

was the absence of mortality, stroke (major or minor), and TIA.

Technical safety was assessed by the attending neurointervention-

alist on conventional DSA and, in some cases, additionally with

3D-DSA and/or flat panel CT (FPCT). Technical safety features of

the flow diverter included navigation, radiopacity, deployment,

expansion, and vessel wall apposition.

Efficacy. Treatment results were graded according to the

O’Kelly-Marotta (OKM) grading scale for assessment of cerebral

aneurysms treated by flow diversion.17 The initial occlusion grade

was composed of the initial degree of filling (A � total, B � sub-

total, C � entry remnant, D � no filling) and the degree of stasis

(prolongation of stasis into 1 � arterial, 2 � capillary, 3 � venous

phase). On follow-up examinations, only the degree of filling was

rated with digital subtraction angiography or FPCT according to
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the OKM scale for comparison with the immediate results. The

primary end point for treatment efficacy was complete and near-

complete occlusion (ie, OKM C and D) at follow-up after 1, 6, and

12 months.

Statistics
Differences in variable distribution between groups were com-

pared using Kruskal-Wallis tests for continuous variables and �2

tests for categoric variables. Significant results on univariate anal-

ysis were included in an ordered categoric regression model to

measure their combined effect. All statistical analysis was under-

taken with SPSS, Version 22.0 (IBM, Armonk, New York).

RESULTS
Baseline Patient and Aneurysm Characteristics
Forty-two patients (26 female; median age, 53 years; age range,

15– 80 years) with 47 aneurysms were included. Demographics of

all enrolled patients and features of the treated aneurysms are

shown in the On-line Table 1. On-line Table 2 lists clinical details

and angiographic imaging features. Representative cases are pre-

sented in Figs 1–3.

Eighteen aneurysms originated from the middle cerebral ar-

tery; 13, from the anterior cerebral artery (ACA) distal to anterior

communicating artery (AcomA); 11, from the AcomA or A1/A2

junction of the ACA; 2, from the posterior cerebral artery; 1, from

the superior cerebellar artery; and 1, from the vertebral artery

at the V4 level. One was located at the tip of the terminal segment

of the ICA. We included 35 saccular aneurysms, 9 fusiform/

dissecting aneurysms, and 2 giant aneurysms (including 1 par-

tially thrombosed aneurysm) and 1 blisterlike aneurysm. One an-

eurysm was symptomatic with a neurologic deficit, and 1 aneu-

rysm was in the subacute stage after SAH.

The target lesion had been previously treated in 11 patients:

FIG 1. Patient 6 with a bifurcation aneurysm of the middle cerebral artery (3D-DSA, A) and after implantation of a FRED Jr in the M1 and superior
MCA trunk (arterial FPCT, B). At 3-month follow-up, complete occlusion was observed (venous FPCT, C).

FIG 2. Patient 23 with an A2/A3 aneurysm of the anterior cerebral artery (A), and after deployment of a FRED Jr (B). At 6-month follow-up,
complete occlusion was observed (C).
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Five aneurysms had been coiled previously and developed a rep-

erfusion. Two aneurysms were treated with flow diverters (the

superior cerebellar artery with the Pipeline Embolization Device,

Covidien, Irvine, California; and A2 with the Silk flow diverter,

Balt Extrusion, Montmorency, France), but the aneurysms did

not occlude during follow-up. Additionally, 4 aneurysms had re-

growth after initial clipping.

Technical Results
The FRED Jr could always (all patients, all aneurysms) be success-

fully maneuvered to the target area and deployed across the aneu-

rysm base to achieve complete coverage. However, in 2 cases

(AcomA and A1/A2 junction), a longer version of the FRED Jr

than initially chosen was implanted to ensure complete neck cov-

erage. A single flow diverter was sufficient to treat the aneurysm in

all cases.

The median aneurysm diameter was 6 mm (range, 1.3–25.2

mm) with a median neck size of 4 mm (range, 1.3–14.5 mm). The

stented parent vessels had a median diameter of 2.4 mm (range,

1.4 –3.6 mm) proximally and 2.1 mm (range, 1.5–3.4 mm) dis-

tally. The median degree of angulation of the parent artery was 95°

(range, 10°–170°). In 1 case, concomitant coils were used to pack

the aneurysm because of its multilobulated morphology. In-stent

angioplasty after flow-diverter deployment was performed in 1

patient with a dissecting MCA aneurysm and distal stenosis of the

parent artery. In 2 cases, a mild (�50%) stenosis of the FRED Jr

after deployment was detected without the need for in-stent an-

gioplasty. In 22/47 (47%) aneurysms, an immediate impact on the

degree of stasis (OKM grading scale) could be observed on an-

giography at the end of the endovascular procedure, and the an-

giographic degree of filling (OKM grading scale) was changed

immediately in 11/47 cases (23%).

Clinical Outcome and Procedure-Related Complications
The primary safety end point could be observed in 39/42 (93%)

treated patients. One major stroke occurred in a patient with

an atherosclerotic fusiform M1 aneurysm. After extubation,

the patient had a hemiparesis. Immediate DSA control showed

FIG 3. Patient 35 with a partially thrombosed giant aneurysm originating from the posterior cerebellar artery (T2, A; 3D-DSA, B). After
deployment of a FRED Jr (arrowheads indicating the flow-diverting working zone, arrow pointing to the tip of the delivery wire, bracket
showing the delivery wire markers where normally the proximal stent markers are compressed within the microcatheter, asterisk
indicating the tip of the microcatheter; C), the aneurysm filling is reduced (D). At 12-month follow-up, the aneurysm is almost completely
shrunken (TOF E; T2, F).

4 Möhlenbruch ● 2017 www.ajnr.org



the stent in place with perfusion of all MCA branches. The MR

imaging control showed watershed infarctions. The patient

was discharged with an mRS 3 and recovered to mRS 2 at 3

months after treatment.

A minor stroke developed in a patient with an A1/A2 aneu-

rysm. This patient woke up with a transient hemiparesis. Imme-

diate MR imaging control showed an embolic shower in the ACA

territory. The patient was discharged with an mRS 1 and recov-

ered to mRS 0 at 3 months after treatment. Another patient with

an MCA bifurcation aneurysm experienced transient ischemic

symptoms (slight hemiparesis) 2 hours after FRED Jr placement,

induced by an occlusion of the inferior MCA trunk on DSA. Com-

plete resolution of symptoms was observed within 1 hour after

intravenous tirofiban injection, with complete reopening of the

trunk on control DSA.

Diminished flow in the adjacent vessels was detected within 30

minutes after deployment in a patient with a pericallosal aneu-

rysm. After intravenous tirofiban injection, the flow changed to

normal within 10 minutes and the patient did not show any neu-

rologic deficit after extubation. The same patient presented, after

normal findings on 3-month follow-up MR imaging, with multi-

ple enhancing brain lesions at 6-month follow-up MR imaging.

The patient was never symptomatic, and after 1 month of steroids,

the enhancing lesions had disappeared completely. Another pa-

tient with a giant MCA aneurysm experienced an upper trunk

MCA occlusion immediately after deployment. After intravenous

tirofiban, the upper trunk reopened, and the patient was asymp-

tomatic after extubation.

There was no statistically significant association between any

pretreatment patient or aneurysm characteristic and the occur-

rence of these procedure-related complications.

Follow-Up
Complete angiographic (DSA or FPCT) and clinical follow-up

was performed after a median of 1 month in 41/47 (87%) an-

eurysms, after a median of 6 months in 27/47 (57%) aneu-

rysms, and after a median of 12 months in 11/47 (23%) aneu-

rysms. Seventy-one percent of patients (30/42) had at least 1

DSA examination at follow-up. At 1-month follow-up, 6/41

(15%) aneurysms showed complete occlusion (OKM D), and

21/41 (51%) aneurysms, a near-complete occlusion (OKM C).

At 6-month follow-up, in 19/27 (70%) aneurysms, complete

occlusion was observed (OKM D) and near-complete aneu-

rysm occlusion was seen in 2/27 (7%). A complete filling was

not detected in any of the followed aneurysms at 6 months. At

12-month follow-up, 8/11 (73%) aneurysms were still com-

pletely occluded (OKM D), while 3/11 (27%) aneurysms re-

mained at near-complete occlusion (OKM C). Regardless of

the follow-up timing, the primary end point for efficacy was

reached in 32/41 (78%) aneurysms with any follow-up.

No cases of in-stent stenosis, in-stent thrombosis, or migra-

tion of the FRED Jr implant were observed on follow-up DSA or

FPCT. So far, no retreatment has been performed.

The performed �2 and Kruskal-Wallis H tests showed no sta-

tistically significant differences among the different occlusion

grades at 1, 6, or 12 months for any pretreatment patient or an-

eurysm characteristics.

DISCUSSION
In this clinical multicenter observational study, the FRED Jr de-

vice was assessed for the treatment of intracranial aneurysms in

small arteries. While conventional microsurgical clipping or coil-

ing with possible ballooning or stent placement remains the treat-

ment of choice, few studies in the past have investigated the use of

flow diverters in small vessels.11-16 This new generation of intra-

cranial flow diverters dedicated to vessels of �3 mm may provide

a promising alternative for the safe and effective treatment of

these challenging aneurysms. In this series, all treated aneurysms

were completely covered by the flow diverter at postprocedural

follow-up. The primary end point for clinical safety (ie, absence of

mortality and stroke [major or minor] or transient ischemic at-

tack) was achieved in 39/42 (93%) patients treated with the FRED

Jr device. These findings are comparable with those in previous

studies that focused on distal-circulation aneurysms treated with

various intracranial flow diverters (in most cases the Pipeline Em-

bolization Device), with up to 17.6% transient neurologic deficits,

up to 10.7% permanent neurologic deficits, and no mortality.11-16

Procedural Success
In the present study, successful deployment of the FRED Jr device

could be achieved in all cases. In 2 cases, a longer version of the

FRED Jr was implanted because foreshortening of the initial

FRED Jr was too pronounced, especially at the base of the aneu-

rysm. Insufficient opening (�50%) of the FRED Jr, which has

been reported for other available flow diverters in up to 10% of

cases, did not occur with the FRED Jr.18,19 Unsheathing and re-

lease of the FRED Jr was performed slowly for several minutes in

a controlled fashion by retracting the delivery microcatheter only,

to facilitate correct expansion and complete deployment of the

FRED Jr. The so-called push/pull technique was usually not re-

quired. Should incomplete opening occur, despite these precau-

tions, a complete retrieval of the FRED Jr device should be per-

formed by simply resheathing it into the delivery microcatheter.

In previous case series, delayed retraction of the flow diverter

occurred, but this was not found in our series.11,19 Furthermore,

on follow-up, no in-stent stenosis or changes in stent morphology

such as “fish mouth” (ie, inward crimping of 1 or both ends of

flow diverter) or “foreshortening” phenomena, which were de-

scribed in a series by Kocer et al4 with the first version of FRED,

were observed.

Angiographic Outcome
Occlusion results for the FRED Jr during early follow-up were

promising. Immediately after FRED Jr deployment, a change in

the degree of contrast stasis inside the aneurysm was noted in

�47% of cases, similar to results of the “regular” FRED.5 After 6

months, complete aneurysm occlusion, defined as an OKM grade

of D, could be observed in 19/27 (70%) cases, which, on the Ray-

mond and Roy scale, would correspond to grade I.20

Our efficacy rate was in line with the complete occlusion rate at

6 –12 months of 33%–79% seen in previous studies, which had

focused on distal circulation aneurysms with various intracranial

flow diverters (in most cases the Pipeline Embolization Device

was used).11-14,16
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Potential Advantages
Advantages of the recently introduced FRED Jr may include the

following: 1) enhanced outward stability of the stent toward

the wall of the parent vessel due to the design (dual-layer) of the

FRED Jr device and long sizes (available up to 41 mm), which

provide a scaffolding effect. Most important, a single device can be

used to achieve aneurysm occlusion in a single treatment session,

while previously, the treatment of fusiform or giant aneurysms

may have required telescoping implantation of �1 flow diverter

or 2 sequential procedures (scaffolding stent followed by flow-

diverter implantation). 2) The lower number of wires (16 wires in

the outer stent compared with 48 wires in the Silk or Pipeline

device, for example) may result in lower friction within the deliv-

ery microcatheter, allowing a smoother deployment of longer

stents. 3) Stent opening will be more reliable because radial force

vectors of the inner and outer stent will add up. This feature is

especially critical when deployment includes vessels with �90°

angulation. 4) Laminar blood flow might be improved by the

dual-layer design and higher pore attenuation. Compared with

the 48 wires of the Pipeline and Silk, the FRED Jr device consists of

16 outer nitinol wires and 36 inner nitinol wires with 2 tantalum

integration wires. 5) The short inner stent will result in lower

vessel wall coverage in the longitudinal direction (shortest, 8 mm,

available on the market). The inner stent is designed to limit the

working layer to the neck of the aneurysm and to spare adjacent

branches, while maintaining the patency of these vessels. 6) The

delivery microcatheter, Headway 21, is the smallest available de-

livery system on the market, with an outer distal diameter of 2F

compared with Vaso 21 (Balt Extrusion) (outer distal diameter,

2.4F) for Silk, and Marksman (outer distal diameter, 2.8F) for

Pipeline. 7) The delivery wire always stays inside the flow diverter.

Therefore, the risk of vessel perforation, especially in small vessels,

might be lower.

The main differences of the FRED Jr compared with the FRED

are the following: 1) the dual-layer design of FRED Jr consisting of

16 � 36 wires instead of 16 � 48 wires for the FRED. This resulted

in a lower metal coverage of the vessel wall with the FRED Jr

(approximately 30% versus approximately 35%– 40% with

FRED). 2) The delivery wire system of the FRED Jr has no distal

tip. 3) For FRED Jr delivery, a 0.021-inch microcatheter is ade-

quate, whereas the FRED requires a 0.027-inch microcatheter.

Clinical Outcome and Complications
Overall, the primary safety end point could not be achieved in 3

patients (7%). However, only 1 patient had resulting permanent

neurologic deficits (major stroke, 2%). The selected FRED Jr, in

this case with an atherosclerotic fusiform M1 aneurysm, seemed

too long and compromised the perfusion in 1 M2 branch. MR

imaging control showed watershed infarctions. The patient was

discharged with a hemiparesis and recovered to mRS 2 at 3

months after treatment. The minor stroke occurred in a patient

with an A1/A2 aneurysm. The immediate MR imaging control

showed an embolic shower in the ACA territory, which was prob-

ably because several attempts were needed to deploy the FRED Jr

in a satisfactory position. The remaining symptomatic patient

with a TIA had an occlusion of the lower MCA trunk, which is

probably related to the Coandă effect (see below). Asymptomatic

thrombosis of covered side branches was detected within 30 min-

utes after deployment in a patient with a pericallosal aneurysm

and in another patient with a giant MCA bifurcation aneurysm.

After intravenous tirofiban injection, the thrombosis resolved

completely within 20 minutes. These 2 side-branch occlusions are

likely device-related, such as incomplete wall apposition with

emerging thrombus formation. However, the possibility of insuf-

ficient opening of the FRED Jr was ruled out by FPCT, and both

patients had a good response to antiplatelet therapy in prior tests.

Immediate thrombosis of a covered side branch can be ex-

plained by the Coandă effect, a phenomenon in which a jet flow

attaches itself to a nearby surface and remains attached even when

the surface curves away from the initial jet direction.21 The patient

with the pericallosal aneurysm presented at follow-up with mul-

tiple enhancing brain lesions, similar to those described by Cruz et

al,22 suggesting a foreign body reaction, potentially caused by

shedding of the hydrophilic coating. The patient never developed

any symptoms, and after 1 month of steroids, the enhancing le-

sions had disappeared.

Three of 5 complications occurred in patients with MCA an-

eurysms, which are known to pose a higher risk of thromboem-

bolic complications.16,18

Limitations
We conducted a multicenter, retrospective, observational study;

therefore, there was inherent selection bias associated with it. The

overall number of patients was small, and no statistical signifi-

cance was discovered in univariate or multivariate analyses, likely

owing to the lack of power. Moreover, the relatively recent adop-

tion of FRED Jr in clinical use and the short follow-up period in

our study imply that the durability of the treatment and long-

term consequences with FRED Jr remain to be determined. To the

best of our knowledge, however, this is the largest study of aneu-

rysms located on small vessels treated with flow diverters, and our

data demonstrate that the FRED Jr is a safe and effective form of

treatment for aneurysms located on small arteries that are chal-

lenging for both conventional microsurgical and endovascular

techniques.

CONCLUSIONS
In this first observational study of the FRED Jr for the treatment of

distally located intracranial aneurysms, a high degree of safety and

a high rate of complete aneurysm occlusion were observed. Long-

term durability and safety should be proved by larger series. Our

results support the notion that the use of intracranial micro-flow

diverters, such as reported herein, may increase the armamentar-

ium of procedural techniques for the neurointerventionalist, es-

pecially for targeting distally located aneurysms in which parent

vessel diameters are �3 mm.
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