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ABSTRACT
Background  We compared the outcomes of wide 
necked aneurysms (WNA) treated with the Neuroform 
Atlas with those treated with the low profile visualized 
intraluminal stent (LVIS) or the Woven EndoBridge (WEB).
Methods  Objective, prospectively collected, core 
laboratory adjudicated data from published trials for the 
Neuroform Atlas, LVIS, and WEB devices were reviewed. 
ATLAS (Safety and Effectiveness of the Treatment of 
Wide Neck, Saccular Intracranial Aneurysms With the 
Neuroform Atlas Stent System) study patients were 
included if they met other studies’ inclusion criteria. 
Outcomes included (1) primary effectiveness (complete 
aneurysmal occlusion without retreatment/>50% 
parent vessel stenosis), (2) primary safety, (3) complete 
aneurysmal occlusion, and (4) retreatment rates 
(outcomes evaluated at the 12 month follow-up). 
Matching adjusted indirect comparison analysis was used 
to compare outcomes.
Results  Analytical samples included 141 ATLAS 
subjects meeting WEB-IT (Woven EndoBridge 
Intrasaccular Therapy Study) criteria (ATLAS/WEB-IT) 
and 241 meeting LVIS (Pivotal Study of the Low Profile 
Visualized Intraluminal Support) criteria (ATLAS/LVIS). 
ATLAS/WEB-IT exhibited significantly higher rates of 
primary effectiveness and complete occlusion versus 
WEB (86.6% vs 53.9 %, P<0.0001, and 90.3% vs 
53.9%, P<0.0001, respectively). For LVIS, there was 
no significant differences in primary effectiveness rates 
between ATLAS and LVIS (84.2% vs 77.7%, respectively, 
P=0.12). However, ATLAS/LVIS had a significantly higher 
proportion of patients achieving complete occlusion 
than LVIS (88.1 vs 79.1, P=0.03). Retreatment rates and 
primary safety outcomes were not significantly different 
(P>0.05) for the Atlas versus other devices except for a 
lower retreatment rate for ATLAS/WEB-IT versus WEB-IT 
(2.4% vs 9.8%, P=0.01).
Conclusion  The Neuroform Atlas provided higher 
occlusion rates and similar retreatment rates in 
comparable datasets compared with LVIS and WEB 
devices when treating WNA.

INTRODUCTION
Unruptured, intracranial aneurysms affect approxi-
mately 2–4% of the general population.1 2 Since the 
introduction of detachable platinum coils almost 

three decades ago, the need for open surgical clip-
ping of aneurysms has been substantially decreased 
due to the use of endovascular coil embolization. 
Up to 22 000 aneurysms are treated via endovas-
cular therapy annually.3 Wide necked aneurysms 
(WNA), defined as a neck diameter ≥4.0 mm or 
dome-to-neck ratio <2.0, present a unique ther-
apeutic challenge and often require an adjunctive 
device.

The well established stent assisted coiling tech-
nique, in which intracranial stents reconstruct 
the aneurysm neck to facilitate coil packing, has 
improved the outcome of WNA treatment over 
standalone coiling.4 5 The new generation of stents 
include the eNeuroform Atlas stent system (Stryker 
Neurovascular) and the low profile visualized intra-
luminal stent (LVIS) and LVIS Jr devices (Microven-
tion Terumo). Another device specifically designed 
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for WNAs is the Woven EndoBridge (WEB) Aneurysm Embo-
lization System (Microvention Terumo), an intrasaccular flow 
diverter.

Few studies have compared treatment of aneurysms with 
different devices due to the heterogeneity of trial design, patient 
selection, and device limitations.6 7 We present a comparative 
analysis between the Neuroform Atlas, LVIS, and WEB devices 
to assess for differences in primary effectiveness, safety, and 
retreatment rates.

METHODS
Study design
The study was designed to compare objective, prospectively 
collected, core laboratory adjudicated data in subjects under-
going treatment for WNA with the Neuroform Atlas stent, LVIS, 
and WEB. The study selection criteria were trials that reported 
on the primary effectiveness rate of complete (ie, 100%) aneu-
rysmal occlusion without significant (>50%) parent artery 
stenosis, with central core laboratory adjudicated outcomes, at 

the 12 month follow-up using DSA. The comparative analysis 
aimed to assess differences across the following endpoints: (1) 
primary effectiveness (defined as complete aneurysmal occlusion 
without retreatment/>50% parent vessel stenosis), (2) primary 
safety (exact definitions varied between the studies), (3) complete 
aneurysmal occlusion (angiographic obliteration (ie, Raymond 
class I),8 and (4) retreatment rates of target WNA (outcomes 
evaluated at the 12 month follow-up). Matching adjusted indi-
rect comparison (MAIC) analysis was used to compare outcomes.

Data collection and classification
Device instruction for use and published clinical trial results were 
reviewed for extraction of objective, prospectively collected, 
core laboratory adjudicated data. Patient demographics, aneu-
rysm morphology, and data corresponding to primary effective-
ness (complete occlusion without retreatment or >50% parent 
vessel stenosis), safety, complete occlusion (Raymond Class I), 
and retreatment rates were obtained from: (1) the ATLAS (Safety 
and Effectiveness of the Treatment of Wide Neck, Saccular Intra-
cranial Aneurysms With the Neuroform Atlas Stent System) 
study publications9 10 for the Neuroform Atlas, and the FDA 
summary of safety and effectiveness data and study publications 
for LVIS (Pivotal Study of the Low Profile Visualized Intralu-
minal Support)11 and WEB-IT (Woven EndoBridge Intrasaccular 
Therapy Study).12

We classified data for ATLAS study patients according to the 
inclusion/exclusion criteria of each comparator device, and only 
compared data from ATLAS study patients that met the inclusion/
exclusion criteria of studies of the specified study. All subjects 
harbored wide necked aneurysms as defined by a neck width of 
≥4 mm or dome-to-neck ratio <2. ATLAS subjects who met the 
following criteria were included in the ATLAS/LVIS subgroup: 
(1) aneurysm size of 4–20 mm and (2) patients aged 18–75 years. 
ATLAS subjects who met the following criteria were included 
in the ATLAS/WEB-IT subgroup: (1) target WNA location was 
middle cerebral artery bifurcation, anterior communicating 
artery, internal carotid artery bifurcation/terminus, or basilar 
apex; (2) aneurysm size 3–10 mm; (3) patients aged 18–75 years; 
and (4) modified Rankin Scale score of 0 or 1.

Table 1  Baseline patient characteristics

Characteristics

ATLAS subjects who met 
comparator trial inclusion/
exclusion criteria

Comparator 
trialCrude MAIC weighted

LVIS

No of patients 241 184 153

Age (years) (mean (SD)) 59.0 (10.3) 58.2 (10.9) 58.3 (10.5)

Aneurysm location (n (%))

 � Internal carotid artery 67 (27.8) 52 (28.1) 43 (28.1)

 � Anterior cerebral artery 49 (20.3) 69 (37.3) 57 (37.3)

 � Middle cerebral artery 29 (12.0) 20 (11.1) 17 (11.1)

 � Posterior cerebral artery 2 (0.8) 7 (3.9) 6 (3.9)

 � Basilar artery 81 (33.6) 32 (17.6) 27 (17.6)

 � Superior cerebellar artery 3 (1.2) 1 (0.7) 1 (0.7)

 � Vertebral artery 10 (4.2) 2 (1.3) 2 (1.3)

Index aneurysm prior rupture (n (%)) 28 (11.6) 27 (14.4) 22 (14.4)

Neck width (mm) (mean (SD)) 4.5 (1.4) 4.2 (1.4) 4.2 (1.4)

Dome height (mm) (mean (SD)) 5.9 (2.3) 5.9 (2.4) 6.0 (2.2)

Dome width (mm) (mean (SD)) 5.8 (2.2) 5.6 (2.0) 5.5 (2.3)

Index aneurysm dome-to-neck ratio 
(mean (SD))

1.2 (0.3) 1.3 (0.4) 1.3 (0.4)

WEB-IT

No of patients 141 109 150

Age (mean (SD)) 59.7 (10.4) 59 (10.3) 59.0 (10.2)

Aneurysm location (n (%))

 � Anterior communicating artery 47 (33.3) 29/109 (26.7) 40 (26.7)

 � Basilar apex 67 (47.5) 43/109 (39.3) 59 (39.3)

 � Internal carotid artery bifurcation/
terminus

6 (4.3) 4/109 (4.0) 6 (4.0)

 � Middle cerebral artery bifurcation 21 (14.9) 33/109 (30.0) 45 (30.0)

Index aneurysm prior rupture (n (%)) 17 (12.1) 7/109 (6.0) 9 (6.0)

Index aneurysm size (mm) (mean (SD)) 6.0 (1.6) 6.4 (1.6) 6.4 (1.6)

Index aneurysm dome-to-neck ratio 
(mean (SD))

1.2 (0.3) 1.3 (0.3) 1.3 (0.2)

ATLAS, Safety and Effectiveness of the Treatment of Wide Neck, Saccular Intracranial 
Aneurysms With the Neuroform Atlas Stent System; LVIS, Pivotal Study of the Low Profile 
Visualized Intraluminal Support; MAIC, matching adjusted indirect comparison method; 
WEB-IT, Woven EndoBridge Intrasaccular Therapy Study.

Table 2  One year post-procedure outcomes

ATLAS subjects who met 
comparator trial inclusion/
exclusion criteria

Comparator 
trial P valueCrude MAIC weighted

Comparator 
trial

Outcome

LVIS Primary safety 11/241 (4.6) 7/184 (3.6) 8/153 (5.2) 0.43

Primary 
effectiveness

166/207 (80.2) 132/157 (84.2) 108/139 (77.7) 0.12

Complete 
occlusion

172/201 (85.6) 136/154 (88.2) 110/139 (79.1) 0.02

Retreatment 10/241 (4.2) 4/184 (2.4) 2/153 (1.3) 0.44

WEB-IT Primary safety 5/141 (3.6) 4/109 (3.7) 1/148 (0.7) 0.06

Primary 
effectiveness

107/124 (86.3) 79/91 (86.6) 77/143 (53.9) <0.0001

Complete 
occlusion

111/122 (91.0) 81/90 (90.3) 77/143 (53.9) <0.0001

Retreatment 5/141 (3.6) 3/109 (2.4) 14/143 (9.8) 0.01

ATLAS, Safety and Effectiveness of the Treatment of Wide Neck, Saccular Intracranial Aneurysms 
With the Neuroform Atlas Stent System; LVIS, Pivotal Study of the Low Profile Visualized 
Intraluminal Support; MAIC, matching adjusted indirect comparison method; WEB-IT, Woven 
EndoBridge Intrasaccular Therapy Study.
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Statistical analysis
As described previously, inclusion/exclusion criteria used by 
each comparator study were applied to ATLAS data to create 
two subgroups, one for LVIS and another for WEB. Crude 
(unadjusted) estimates were described for the ATLAS/LVIS and 
ATLAS/WEB-IT subgroups. The MAIC method13 was used to 
compare patient level outcomes from the ATLAS study with the 
aggregate outcomes reported in the literature for the LVIS and 
WEB studies. First, this method weights the individual patients 
in the ATLAS/LVIS subgroup to match the LVIS study on patient 
age and aneurysm characteristics (ie, location, dome height/
width, neck measurements, and dome-to-neck ratio) to generate 
balanced trial cohorts. Second, the outcomes were compared 
between the ATLAS/LVIS subgroup and the LVIS study by 
applying the weights to the ATLAS/LVIS subgroup. Both crude 
(unadjusted) and weighted values are presented in the tables. 
This same process was followed to compare ATLAS/WEB versus 
WEB-IT. Crude descriptive analyses were calculated using SAS 
9.4 (SAS Institute, Cary, North Carolina, USA). The MAIC anal-
yses were performed using the maic package in R (R Statistical 
Software, V4.1.3; R Core Team 2021). P values <0.05 were 
considered statistically significant.

RESULTS
Demographic and target aneurysm characteristics
Patient baseline characteristics for each analysis are presented 
in table 1. Imaging consisted of DSA in >95% of patients. The 
analytical samples included 241 ATLAS subjects who met the 
inclusion criteria for the LVIS study (n=153) criteria, and 141 
ATLAS subjects who met the inclusion criteria for the WEB-IT 
study (n=150) criteria. The discrepancies in distribution of 
aneurysms locations in the crude cohort were adjusted for in the 
MAIC analysis. Demographic data and aneurysm characteristics 
are presented in table 1.

Long term post-procedure aneurysm outcomes
Table 2 shows primary effectiveness, safety, complete occlusion, 
and retreatment outcomes at the 12 month follow-up

ATLAS versus LVIS
There were no significant differences in primary effective-
ness for ATLAS/LVIS and LVIS (84.2% vs 77.7% respectively, 
P=0.0.13). Similarly, retreatment rates (2.4% vs 1.3%; P=0.44) 
and primary safety endpoint (3.6% vs 5.2%; P=0.43) were not 
significantly different between the matched cohorts. However, 
complete occlusion rates were significantly higher in the ATLAS 
cohort (88.1% vs 79.1%; P=0.03).

ATLAS versus WEB-IT
The primary effectiveness rates were significantly higher in the 
ATLAS group compared with the WEB-IT group (86.6.% vs 
53.9%; P<0.0001). Similarly, complete occlusion rates were 
significantly higher in the ATLAS cohort (90.3% vs 53.9%; 
P<0.0001). The retreatment rates were significantly lower in 
the ATLAS cohort (2.4% vs 9.8%; P=0.01), while there were 
no significant differences in primary safety rates between ATLAS 
and WEB-IT (3.7% vs 0.7%; P=0.06).

DISCUSSION
This study constituted the first comparative analysis between the 
three most used FDA approved endovascular devices to aid in 
the treatment of WNA using prospective independently adjudi-
cated data. Following the application of our inclusion criteria, 
three trials were found eligible for inclusion (other prospective 
trials, eg, CLinical Assessment of WEB device in Ruptured aneu-
rYSms (CLARYS) and WEB Clinical Assessment of Intrasaccular 
Aneurysm Therapy (WEBCAST) were excluded; table 3). Our 
data showed that the Neuroform Atlas provided statistically 
significant improvement in complete occlusion rates compared 
with the WEB and LVIS, improvement in the primary efficacy 
endpoint compared to the WEB-IT, and a lower retreatment rate 
for ATLAS compared with the WEB-IT cohort. Safety events 

Table 3  Primary safety event definitions in the three trials

Study Primary safety event definitions

ATLAS Any major ipsilateral stroke or neurological death within 12 months 
following the procedure. An ipsilateral stroke was defined as an acute 
episode of focal or global neurological dysfunction due to brain or retinal 
infarction or due to an intracranial hemorrhage inclusive of subarachnoid, 
intraventricular, or intraparenchymal hemorrhage, occurring in the same 
hemisphere as the target aneurysm. A major ipsilateral stroke was defined as 
an ipsilateral stroke with an increase of ≥4 points on the National Institutes 
of Health Stroke Scale assessment at 24 hours after symptoms onset

WEB-
IT

Proportion of subjects with death of any non-accidental cause or any major 
stroke (an ischemic or hemorrhagic stroke resulting in an increase of 4 points 
or more on the National Institutes of Health Stroke Scale as of day 7 post 
onset) within the first 30 days after treatment or major ipsilateral stroke or 
death due to neurologic cause from day 31 to 365 after treatment. A major 
stroke is a stroke which increased the National Institutes of Health Stroke 
Scale score by ≥4, at the time of assessment and which remained present 
after 7 days

LVIS Primary safety composite rate (disabling stroke with modified Rankin Scale 
score ≥3 within 12 months at any time point between 90 days and last 
available follow‐up or neurological death)

ATLAS, Safety and Effectiveness of the Treatment of Wide Neck, Saccular Intracranial 
Aneurysms With the Neuroform Atlas Stent System; LVIS, Pivotal Study of the Low 
Profile Visualized Intraluminal Support; WEB-IT, Woven EndoBridge Intrasaccular 
Therapy Study.

Table 4  Summary of main endpoints in the three included trials versus other trials

Trial Follow-up duration Occlusion metric Parent vessel stenosis Retreatment Imaging modality Core laboratory 100% occlusion rate (%)

ATLAS, WEB-IT, LVIS 1 year 100% occlusion >50 stenosis Evaluated DSA Yes

WEBCAST 6 months 100% occlusion or stable 
neck remnant

Not evaluated Evaluated DSA Yes 56

WEBCAST 2 1 year Not specified Not evaluated Evaluated DSA 78% Expert independently 
evaluated

54

CLARYS 1 year RR 1 Not evaluated Evaluated 65% DSA Yes 41

ATLAS, Safety and Effectiveness of the Treatment of Wide Neck, Saccular Intracranial Aneurysms With the Neuroform Atlas Stent System; CLARYS, CLinical Assessment of WEB device in Ruptured 
aneurYSms; LVIS, Pivotal Study of the Low Profile Visualized Intraluminal Support; WEBCAST, WEB Clinical Assessment of Intrasaccular Aneurysm Therapy; WEB-IT, Woven EndoBridge Intrasaccular 
Therapy Study.
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rates were not significantly different between ATLAS/LVIS, and 
between ATLAS/WEB-IT, with a trend for lower rates in the 
WEB-IT cohort.

WNA are known to pose unique therapeutic challenges but 
their exact definitions varied considerably between the three 
included trials. While the WEB-IT trial was exclusive to bifurca-
tion aneurysms,12 both the ATLAS and LVIS trials included side 
wall aneurysms (about 41.4% of aneurysms in the LVIS11 trial 
were sidewall aneurysms,11 vs 45.1% and 24.1% of aneurysms in 
the ATLAS anterior9 and posterior circulation10 cohorts, respec-
tively). To account for this, we compared ATLAS patients who 
would have met the inclusion criteria of each corresponding 
device trial to the original trial cohort. When comparing ATLAS 
with WEB-IT, we excluded side wall aneurysms from the anal-
ysis. As the LVIS trial allowed side wall aneurysms, a similar 
distribution of side wall aneurysms was included in the adjusted 
ATLAS comparison cohort (table  2). Nonetheless, the high 
rates of complete aneurysm occlusion among subjects treated 
with the Neuroform Atlas at 12 months in this study (87.5%) 
are in line with three recent retrospective studies that reported 
complete occlusion rates at~12 month follow-up of 85.7% at 
6–12 months14, 82%,15 and 92%.6 In contrast, the retreatment 
rates were relatively higher (3.8–6.9%) compared with the no 
retreatment outcome reported in two studies using the Neuro-
form Atlas to treat wide necked aneurysm at 12 months.6 15 The 
higher retreatment rates of this study are likely influenced by 
the prospective and rigorous follow-up in the humanitarian 
device exemption/pre-market approval trials compared with the 
inherent bias of uncontrolled low-quality retrospective studies.

The WEB device is deployed within the aneurysmal sac, similar 
to coils, and ideally obviating the need for parent artery treat-
ment. A cumulative analysis of the cohort from three prospective 
multicenter studies, the French Observatory,16 the WEB Clinical 
Assessment of Intrasaccular Aneurysm Therapy (WEBCAST),17 
and the WEBCAST-2,18 showed a complete aneurysm occlusion 
rate of 52.9% at 12 months.19 This occlusion rate was similar to 
the results of safety and effectiveness data,20 the WEB-IT trial.12 
The retreatment rate for the WEB pooled cohort was 7.2% 
between the index procedure and the 12 month follow-up,21 
which was close to the rate of the WEB-IT study, thus validating 
the data we used for comparison between devices.

Long term data with both the WEB/Atlas are currently 
pending given the recency of both devices. Moreover, while 
the differences between WEB embolization and coil emboli-
zation of aneurysms remain to be elucidated, the current best 
data stem from previous literature (eg, CARAT study22 on aneu-
rysms coiling). While most neck residuals are likely benign,23 a 
higher risk of aneurysm rerupture is associated with neck resid-
uals,22 24 therefore underscoring the importance of achieving 
complete angiographic occlusion which would favor the Atlas 
with higher occlusion rates. Nonetheless, the 5 year results of 
the WEB-IT trial, recently published, reported complete occlu-
sion and adequate occlusion rates of 58.1% and 87.2% of 
patients, respectively.25 No rebleeding events from the index 
aneurysms were encountered throughout the study follow-up, 
regardless of occlusion status or initial rupture status, pointing 
towards a benign natural history of neck remnants with the 
WEB device which is further in line with the 5 year follow-up 
of the WEBCAST/WEBCAST-2 combined data.26 Furthermore, 
76.8%25 of the aneurysms’ occlusion grade in the 5 year WEB-IT 
remained stable or improved, again in line with the French data 
(87.1%).26

In this study, the primary focus of the paper was to compare 
efficacy across the devices given the significant heterogeneity 

in the definitions of safety endpoints across the trials. Regard-
less, despite lower primary effectiveness rates, the WEB-IT trial 
trended towards having a comparatively lower reported safety 
events rate compared with the ATLAS trial, although this did not 
reach statistical significance in the analysis (table 2). This could 
be attributed, partially at least, to the different safety endpoint 
definitions, with lower thresholds for inclusion of transient 
adverse events as safety events in the ATLAS trial compared with 
the WEB-IT and LVIS trials (table 4; definitions obtained from 
the summary of safety and effectiveness data of each trial).

Limitations
As with many prospectively collected data analyses and compar-
ative studies, bias may result from the lack of a direct comparator 
for the same study. Despite opting to compare the ATLAS results 
using only aneurysms that would meet the inclusion criteria for 
that trial and using the MAIC analysis to minimize bias, some 
heterogeneity remains difficult to account for, including the 
potential differences between the central core laboratory adjudi-
cations of each trial. The strict inclusion criteria for our analysis 
resulted in excluding other prospective trials which might poten-
tially limit the generalizability of the results.

Conclusion
This study demonstrated that wide necked intracranial aneurysms 
treated with the Neuroform Atlas had higher occlusion rates and 
similar or reduced retreatment rates than patients treated with 
the LVIS or WEB. Comparison of prospectively collected, core 
laboratory adjudicated data can provide meaningful compari-
sons between studies and devices. The onus is on the clinicians 
to determine if this translates into clinically measurable benefits 
for the patient.

Correction notice  Since this paper first published, it has been resupplied as open 
access in October 2024.

X Mohamed M Salem @MMSalemMD

Acknowledgements  The authors acknowledge Superior Medical Experts for 
research and drafting assistance.

Contributors  All authors contributed to the paper, satisfying the ICMJE guidelines 
for authorship. MMS, BJ, and LLP were involved in the design of the study, 
acquisition and analysis of the data, and drafting and revising the manuscript. JKB 
and OOZ contributed to drafting and revising the manuscript for intellectual content. 
All authors agree to be accountable for all aspects of the current work, including its 
accuracy and integrity, and sound investigative methodology. BTJ is the guarantor of 
the study and accepts full responsibility for the work

Funding  The ATLAS trial (Safety and Effectiveness of the Treatment of Wide Neck, 
Saccular Intracranial Aneurysms With the Neuroform Atlas Stent System) was 
sponsored and funded by Stryker Neurovascular. Although the sponsor was involved 
in the design, collection, analysis, interpretation, and fact checking of information, 
the content of this manuscript and its ultimate interpretation, along with the 
decision to submit it for publication, was made independently by the authors.

Competing interests  BJ and OOZ are national co-PIs of the ATLAS trial. LLP is a 
senior clinical statistician at Stryker Neurovascular.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and was approved by the 
lead center: University of Pennsylvania (IRB No 822253). This post hoc analysis of 
the ATLAS trial (Safety and Effectiveness of the Treatment of Wide Neck, Saccular 
Intracranial Aneurysms With the Neuroform Atlas Stent System) did not require 
informed consent.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 

https://x.com/MMSalemMD


5Salem MM, et al. J NeuroIntervent Surg 2023;0:1–5. doi:10.1136/jnis-2023-020716

Hemorrhagic stroke

properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Mohamed M Salem http://orcid.org/0000-0002-2082-6892
Osama O Zaidat http://orcid.org/0000-0003-4881-4698

REFERENCES
	 1	 White PM, Wardlaw JM. Unruptured intracranial aneurysms. J Neuroradiol 

2003;30:336–50.
	 2	 Wiebers DO, Whisnant JP, Huston J, et al. Unruptured intracranial aneurysms: natural 

history, clinical outcome, and risks of surgical and endovascular treatment. Lancet 
2003;362:103–10. 

	 3	 Juvela S, Poussa K, Lehto H, et al. Natural history of unruptured intracranial 
aneurysms: a long-term follow-up study. Stroke 2013;44:2414–21. 

	 4	 Geyik S, Yavuz K, Yurttutan N, et al. Stent-assisted coiling in endovascular treatment of 
500 consecutive cerebral aneurysms with long-term follow-up. AJNR Am J Neuroradiol 
2013;34:2157–62. 

	 5	 Pierot L, Biondi A. Endovascular techniques for the management of wide-neck 
intracranial bifurcation aneurysms: a critical review of the literature. J Neuroradiol 
2016;43:167–75. 

	 6	 Gross BA, Ares WJ, Ducruet AF, et al. A clinical comparison of Atlas and LVIS Jr stent-
assisted aneurysm coiling. J Neurointerv Surg 2019;11:171–4. 

	 7	 Ge H, Lv X, Yang X, et al. LVIS stent versus enterprise stent for the treatment of 
unruptured intracranial aneurysms. World Neurosurgery 2016;91:365–70. 

	 8	 Roy D, Milot G, Raymond J. Endovascular treatment of unruptured aneurysms. Stroke 
2001;32:1998–2004. 

	 9	 Zaidat OO, Hanel RA, Sauvageau EA, et al. Pivotal trial of the neuroform Atlas Stent 
for treatment of anterior circulation aneurysms. Stroke 2020;51:2087–94. 

	10	 Jankowitz BT, Jadhav AP, Gross B, et al. Pivotal trial of the neuroform Atlas Stent for 
treatment of posterior circulation aneurysms: one-year outcomes. J Neurointerv Surg 
2022;14:143–8. 

	11	 Fiorella D, Boulos A, Turk AS, et al. The safety and effectiveness of the LVIS Stent 
system for the treatment of wide-necked cerebral aneurysms: final results of the 
pivotal US LVIS trial. J Neurointerv Surg 2019;11:357–61. 

	12	 Arthur AS, Molyneux A, Coon AL, et al. The safety and effectiveness of the Woven 
Endobridge (WEB) system for the treatment of wide-necked bifurcation aneurysms: 
final 12-month results of the pivotal WEB intrasaccular therapy (WEB-IT) study.  
J Neurointerv Surg 2019;11:924–30. 

	13	 Signorovitch JE, Sikirica V, Erder MH, et al. Matching-adjusted indirect comparisons: a 
new tool for timely comparative effectiveness research. Value Health 2012;15:940–7. 

	14	 Shim YS, Park SK, Chung J. Preliminary experience of stent salvage using neuroform 
Atlas Stent for procedure-related complication during coil embolization of intracranial 
aneurysms. Clin Neurol Neurosurg 2020;190:105654. 

	15	 Buonomo O, Caragliano AA, Tessitore A, et al. A multidisciplinary approach in the 
management of a paediatric posterior fossa ischaemic stroke: a case report. Cureus 
2019;11:e6418. 

	16	 Pierot L, Moret J, Turjman F, et al. WEB treatment of intracranial aneurysms: 
clinical and anatomic results in the French observatory. AJNR Am J Neuroradiol 
2016;37:655–9. 

	17	 Pierot L, Costalat V, Moret J, et al. Safety and efficacy of aneurysm treatment with 
WEB: results of the WEBCAST study. J Neurosurg 2016;124:1250–6. 

	18	 Pierot L, Gubucz I, Buhk JH, et al. Safety and efficacy of aneurysm treatment with the 
WEB: results of the WEBCAST 2 study. AJNR Am J Neuroradiol 2017;38:1151–5. 

	19	 Pierot L, Moret J, Barreau X, et al. Safety and efficacy of aneurysm treatment with 
WEB in the cumulative population of three prospective, multicenter series.  
J NeuroIntervent Surg 2018;10:553–9. 

	20	 PMA P170032: FDA summary of safety and effectiveness data;
	21	 Pierot L, Barbe C, Herbreteau D, et al. Immediate post-operative aneurysm occlusion 

after endovascular treatment of intracranial aneurysms with coiling or balloon-
assisted coiling in a prospective multicenter cohort of 1189 patients: analysis of 
recanalization after endovascular treatment of intracranial aneurysm (ARETA) study.  
J Neurointerv Surg 2021;13:918–23. 

	22	 Johnston SC, Dowd CF, Higashida RT, et al. Predictors of rehemorrhage after treatment 
of ruptured intracranial aneurysms: the cerebral aneurysm rerupture after treatment 
(CARAT) study. Stroke 2008;39:120–5. 

	23	 Munich SA, Cress MC, Rangel-Castilla L, et al. Neck remnants and the risk of 
aneurysm rupture after endovascular treatment with coiling or stent-assisted coiling: 
much ado about nothing? Neurosurgery 2019;84:421–7. 

	24	 Raymond J, Guilbert F, Weill A, et al. Long-term angiographic recurrences after 
selective endovascular treatment of aneurysms with detachable coils. Stroke 
2003;34:1398–403. 

	25	 Fiorella D, Molyneux A, Coon A, et al. Safety and effectiveness of the Woven 
Endobridge (WEB) system for the treatment of wide necked bifurcation aneurysms: 
final 5 year results of the pivotal WEB intrasaccular therapy study (WEB-IT).  
J Neurointerv Surg 2023:jnis-2023-020611. 

	26	 Pierot L, Szikora I, Barreau X, et al. Aneurysm treatment with the Woven Endobridge 
(WEB) device in the combined population of two prospective, multicenter series: 
5-year follow-up. J Neurointerv Surg 2023;15:552–7. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2082-6892
http://orcid.org/0000-0003-4881-4698
https://pubmed.ncbi.nlm.nih.gov/14752379
http://dx.doi.org/10.1016/s0140-6736(03)13860-3
http://dx.doi.org/10.1161/STROKEAHA.113.001838
http://dx.doi.org/10.3174/ajnr.A3574
http://dx.doi.org/10.1016/j.neurad.2016.02.001
http://dx.doi.org/10.1136/neurintsurg-2018-014208
http://dx.doi.org/10.1016/j.wneu.2016.04.057
http://dx.doi.org/10.1161/hs0901.095600
http://dx.doi.org/10.1161/STROKEAHA.119.028418
http://dx.doi.org/10.1136/neurintsurg-2020-017115
http://dx.doi.org/10.1136/neurintsurg-2018-014309
http://dx.doi.org/10.1136/neurintsurg-2019-014815
http://dx.doi.org/10.1136/neurintsurg-2019-014815
http://dx.doi.org/10.1016/j.jval.2012.05.004
http://dx.doi.org/10.1016/j.clineuro.2019.105654
http://dx.doi.org/10.7759/cureus.6418
http://dx.doi.org/10.3174/ajnr.A4578
http://dx.doi.org/10.3171/2015.2.JNS142634
http://dx.doi.org/10.3174/ajnr.A5178
http://dx.doi.org/10.1136/neurintsurg-2017-013448
http://dx.doi.org/10.1136/neurintsurg-2017-013448
http://dx.doi.org/10.1136/neurintsurg-2020-017012
http://dx.doi.org/10.1136/neurintsurg-2020-017012
http://dx.doi.org/10.1161/STROKEAHA.107.495747
http://dx.doi.org/10.1093/neuros/nyy056
http://dx.doi.org/10.1161/01.STR.0000073841.88563.E9
http://dx.doi.org/10.1136/jnis-2023-020611
http://dx.doi.org/10.1136/jnis-2023-020611
http://dx.doi.org/10.1136/neurintsurg-2021-018414

	Comparative analysis of long term effectiveness of Neuroform Atlas stent versus low profile visualized intraluminal stent/Woven EndoBridge devices in treatment of wide necked intracranial aneurysms
	ABSTRACT
	Introduction﻿﻿
	Methods
	Study design
	Data collection and classification
	Statistical analysis

	Results
	Demographic and target aneurysm characteristics
	Long term post-procedure aneurysm outcomes
	ATLAS versus LVIS
	ATLAS versus WEB-IT


	Discussion
	Limitations
	Conclusion

	References


