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ABSTRACT

AIM: To evaluate the usage and the effectiveness of LVIS Jr device technology in managing wide-neck intracranial aneurysms.

MATERIAL and METHODS: PubMed, Embase, and Web of Science databases, comprising studies with outcomes related to
LVIS Jr use in wide-neck intracranial aneurysms were searched systematically. Data was extracted from the selected articles and

subjected to statistical analysis.

RESULTS: Among 886 initially identified articles, 20 studies met our inclusion criteria, comprising a total of 557 patients. Our
analysis revealed a 96% final occlusion rate under common effects and 93% under random effects, with substantial heterogeneity
(12 =69%). Good clinical outcomes were observed in 99% of cases with low heterogeneity (12 = 27%). Mortality rates were extremely
low, with only one reported death out of 499 patients across 18 studies, resulting in a 0% mortality rate for common and random
effects and no heterogeneity (12 = 0). Complications occurred in 44 of 482 patients, yielding a 6% rate in the common effect model
and 6% in the random effects model, with nonsignificant heterogeneity (12 = 25%).

CONCLUSION: LVIS Jr observed a favorable rate of final occlusion and good clinical outcomes, and the low mortality and
complication rates highlight its safety in the treatment of wide-neck aneurysms.

KEYWORDS: Wide-neck, Aneurysm, Stent, LVIS Jr

B INTRODUCTION

ile endovascular techniques have gained signifi-
Want attention in recent decades, the management
of wide-neck aneurysms remains a formidable clin-

ical challenge when juxtaposed with their narrow-neck coun-

terparts (4,35). This can be attributed to the increased inci-
dence of incomplete occlusion when employing endovascular

approaches, which in turn restricts the understanding of the
long-term implications and outcomes (37).

Meanwhile, intracranial stents serve as neck-bridging tools,
preventing coil prolapse into the parent artery during the treat-
ment of wide-neck aneurysms (6,38). Challenging anatomic
features such as larger neck sizes and bifurcation locations
may need the use of multiple stents in diverse configurations
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for effective neck bridging (7,17). The most prevalent multi-
stent approach, known as Y-stenting, was introduced by
Chow et al. in 2004 for managing wide-neck bifurcation aneu-
rysms. It involves deploying stents from the parent artery into
each bifurcation artery, with the second stent passing through
the first openings (11).

The Low-profile Visualized Intraluminal Support Junior device
(LVIS Jr; MicroVention-Terumo, Tustin, California, USA) has
emerged as a feasible option for treating wide-neck cerebral
aneurysms (4,37,38). Braided stents like the LVIS Jr possess
a flexible closed-cell design that adapts its cell size based on
the applied force along its length. This characteristic of braid-
ed stents can be harnessed to form a protective “shelf” us-
ing a single stent at the wide neck of a bifurcation aneurysm,
eliminating the need for Y-stenting (16). This is relevant due to
the potential drawbacks of the Y-stenting technique, such as
prolonged procedure durations, elevated radiation exposure,
and a seemingly heightened periprocedural risk (31).

The authors undertook a systematic review and meta-analysis
to assess the existing body of evidence regarding the safety
and efficacy of LVIS Jr. in the management of wide-neck
intracranial aneurysms.

B MATERIAL and METHODS

Eligibility Criteria

In this systematic review, all studies that documented the
deployment of the LVIS Jr device for the treatment of wide-
necked intracranial aneurysms were incorporated. To mitigate
the potential for bias, studies with fewer than four patients,
those lacking the outcomes of interest, as well as letters,
comments, and reviews were excluded. If the study reported
other types of aneurysms or devices, the outcomes of LVIS Jr
and wide-necked aneurysms had to be available separately.
An aneurysm with a wide neck is characterized by a neck
diameter exceeding 4 mm or dome-to-neck ratios of less than
2.

Search Strategy and Data Extraction

A systematic search across several databases, including
PubMed, Embase, and Web of Science, was conducted. The
following search strategy was employed. The data extraction
was performed collaboratively by two authors (G.N.M and
M.P.S), following pre-established search criteria.

Endpoints

The data extraction process concentrated on a range of crit-
ical outcomes, including final occlusion, clinical results, total
mortality, related mortality, and procedural complications.
Final occlusion was categorized using the Raymond-Roy
Occlusion Classification (RROC) system. Complications and
related mortality were specifically scrutinized if they were di-
rectly linked to the procedure, ensuring a comprehensive as-
sessment of the treatment’s safety and efficacy.

Statistical Analysis

This systematic review and meta-analysis strictly adhered to
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the guidelines set forth by the Cochrane Collaboration and
followed the Preferred Reporting ltems for Systematic Reviews
and Meta-Analysis (PRISMA) statement recommendations (39).
To evaluate heterogeneity, the Cochran Q test and I? statistics
were employed considering p-values less than 0.05 and I2
values above 35% as indicative of significant heterogeneity.
Statistical analysis was carried out using R software (version
4.2.3, R Foundation for Statistical Computing, Vienna, Austria).

B RESULTS
Study Selection

A total of 886 articles were found by querying three databases:
201 in PubMed, 210 in Web of Science, and 475 in Embase.
Of these, 234 had to be discarded after being detected as
duplicates. Subsequently, 547 were excluded after title and
abstract screening. One hundred five articles underwent full-
text review, of which 20 studies were selected for the final
analysis; more information is in Figure 1.

Study and Patient Characteristics

Twenty studies were selected for analysis, involving a total of
557 patients. Eighteen of these studies (90%), had a retro-
spective design. The total sample included 549 aneurysms,
reported on nineteen studies. 447 of these aneurysms were
reported as ruptured or unruptured. 121 out of 447 (27 %) were
ruptured at presentation, while 326 out of 447 (72.9%) were
reported as unruptured. The three most commonly mentioned
aneurysm locations were the ACM (143), followed by the ACo-
mA (119), and the basilar artery (87), accounting for 349 out
of 497 (70%) of the locations described. Three cases had un-
dergone previous treatments, including coiling, stent-assisted
coiling, and clipping. Sixteen studies reported mean ages of

| PubMed search: 201 results |

| Embase search: 475 results |

Web of Stience search: 210
rasults
I
| MNumber screened: 886 results
T

J Duplicate reports [n = 234} |

| Screening | | Idant'rl'icatiun]

| Excluded by title/abstract [n = 547) |

| Engibiity |

| Full-text reviewed: 105 studies |

| 22 included studies |

Figure 1: PRISMA diagram of study screening and selection.
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patients, the median of these ages is 59.85 years. Additional
information on the fundamental characteristics of patients can
be found in Table I.

There was mention of the need for adjacent treatment alongside
LVIS Jr - in all sixteen studies - with coil embolization being
the most commonly utilized method. The median follow-up
duration across these 13 studies was 12 months, underlining
a notable consistency in the length of follow-up observed
throughout the study sample. This implies a substantial and
recurring timeframe for monitoring. The majority of these
studies also administered aspirin and clopidogrel as pre-
procedural medications. For additional information, such as
the number and size of LVIS Jr devices, MRS scores, and
further details regarding follow-up, early medications, and
adjacent treatments, please refer to Table Il

Outcomes

The final occlusion analysis considered the Raymond-Roy
Occlusion Classification (RROC) in its classes | (complete
obliteration) and Il (residual neck). In this context, 395 of
443 aneurysms were classified in these categories after the
procedure. It represented a rate of 96% (95% CI 0.94-0.98)
in common effects and 93% (95% CIl 0.88-0.97) in random
effects models. Heterogeneity was considered substantial (I?
=69%, 12 = 0.0050, p<0.01), Figure 2.

In this study, good clinical outcomes were assessed using
the modified Rankin scale (mRS), considering a favorable
outcome as a mRS < 2. It was present in 304 of 317 patients,
with a 99% (95% CI 0.97-1.00) rate in both common and
random effects models. Furthermore, the heterogeneity level
was considered low (1> = 27%, 12 <0.0001, p=0.17), Figure 3.

Weight Weight
Study Final occlusion Total Proportion 95%-Cl (common) (random)
Alghamdi (2016) 40 40 —i—' 100 [091;1.00] 32.0% 83%
Behme (2014) 2 3 —— ! 0.65 [0.46;0.80] 1.4% 42%
Boddu (2019) 12 12 45' 1.00 [0.74; 1.00] 3.3% 6.0%
Davidov (2021) 44 47 — 0.94 [0.82;0.99] 7.4% 7.3%
Du (2016) 8 8 — 1.00 [0.63; 1.00] 1.6% 45%
Endo (2022) 21 21 ——i—' 100 [0.84;1.00] 93% 75%
Feng (2015) 9 12 ! 075 [043;095] 06% 25%
Grossberg (2016) 72 85 —E— l 0.85 [0.75;0.92] 6.2% 7.0%
Gupta (2017) 19 21 e 0.90 [0.70;0.99] 23% 5.3%
Kim (2019) 11 12 — 092 [0.62,1.00] 1.5% 4.3%
Mendez (2017) 8 10 : 0.80 [0.44,0.97] 0.6% 25%
Mahlenbruch (2014) 22 22 —— 100 [0.85;1.00] 102% T6%
Qishi (2020) 35 38 —'—i 0.92 [0.79;0.98] 49% 6.7%
Park (2018) 21 21 — 1.00 [0.84;1.00] 9.3% 75%
Samaniego (2018) 23 24 I 096 [0.79;1.00] 57% 6.9%
Santillan (2018) 21 29 _— : 0.72 [0.53;0.87] 1.4% 42%
Santillan (2019) 14 20 ! 0.70 [0.46;0.88] 0.9% 3.3%
Son (2019) 15 17 4'——: 0.88 [0.64;0.99] 1.5% 4.4%
Common effect model 473 < 0.96 [0.94; 0.98] 100.0% -
Random effects model = 0.92 [0.87; 0.96] - 100.0%
Heterogeneity: I = 70%, t° = 0.0063, p < 0.01 T
05 06 07 08 09 1
Figure 2: Final occlusion.
Weight Weight
Study Good clinical outcomes Total Proportion 95%-Cl (common) (random)
Alghamdi (2016) 39 40 —& 0.97 [0.87;1.00] 11.7% 11.7%
Boddu (2019) 12 12 B 100 [0.74;1.00] 25% 25%
Cho (2014) 28 28 — 1.00 [0.88;1.00] 12.2% 12.2%
Choi (2018) 11 11 P 1.00 [0.72;1.00] 2.1% 2.1%
Endo (2022) 21 21 " 1.00 [0.84;1.00] 71% 71%
Gupta (2017) 18 18 —:' 1.00 [0.81;1.00] 5.3% 5.3%
Kheradmand (2019) 23 23 — 1.00 [0.85;1.00] 8.4% 84%
Kim (2019) 9 15 i 0.60 [0.32;0.84] 0.4% 0.4%
Qishi (2020) 46 46 —=d 1.00 [0.92;1.00] 31.9% 31.8%
Park (2018) 21 21 " 1.00 [0.84;1.00] 71% 71%
Samaniego(2018) 26 30 —'—i 0.87 [0.69;0.96] 1.9% 1.9%
Santillan(2018) 33 35 — 094 [081;099] 4 6% 4 6%
Son(2019) 17 A7 —:' 1.00 [0.80; 1.00] 4.8% 4.8%
|
|
Common effect model 317 G 0.99 [0.97; 1.00] 100.0% -
Random effects model < 0.99 [0.97; 1.00] - 100.0%
Heterogeneity: I = 27%, <° < 0.0001, p = 0.17 ' T T
04 05 06 07 08 09 1

Figure 3: Good clinical outcomes.
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E 5 2 = 2 2 Z |4 < é:: K the procedure. These findings were reiterated by the statistical
a g 8 E E S 2 analysis, with a rate of 0% (95% CI 0.00-0.01) common and
o I I 0 3 S < ~g random effects models and no heterogeneity (> = 0, 2 = 0,
.‘;;; o k) < é 55¢ p=1.00) in both situations, Figure 4 and Figure 5.
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E g E I\ g g % § E Complications occurred in 44 from a sample of 482 patients.
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§ (’,l‘) UNJ g § §§ § tion about complications can be found in Table lII.
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%’ K E _é) § g% This systematic review and meta-analysis was designed to
g ke 5 s % % 3 comprehensively evaluate the safety, efficacy, and outcomes
g _8 3 . £ % g associated with using LVIS Jr to treat wide-neck aneurysms.
> EJ_ = ® g < § *?,_ By systematically reviewing a diverse range of studies, the ob-
c | =% < o= < S g S& jective of this study was to gain a thorough understanding of
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3 CE| O % g iz 9 § % Q benefits, and any nuances in patient outcomes.
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8 = g N 2 § = 'g) g to be introduced via a 0.017-inch luminal microcatheter, which
< o 6 3 22t is also suitable for coil deployment, enabling easier navigation
) = < 3T 5 3 through smaller and more winding vessels compared to previ-
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M a tu 8 E g markers when contrasted with the Enterprise and Neuroform
- < 9 o < E .§ S 'é stents. Additionally, it offers the advantage of being retrievable
& 5 g g S & > | <2 % 3 even after 80% deployment (5). While the standard LVIS stent
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g g § “E’ 8 mm, the LVIS Jr. is better suited for vessel diameters between
c <l - o o) — | E3Px 2 and 3.5 mm and offers surface area coverage between 12%
e Y T2 T 78 ;L_ 58 and 21% (4,9).
(%]
: :, g .E _g’ Recent findings have further underscored that the presence of
o _ ~ <« © 1{ 583 a stent plays a pivotal role in minimizing angiographic recur-
g g 2 3 o3 8 S s é)‘g 55 rence (29). Moreover, stent-assisted coiling correlates with a
§ = 8 o;_‘g" E greater likelihood of complete occlusion, even in more com-
,,, §§ 2 8 plicated cases (13,36,42). It is important to emphasize that
% = - o o ~ © n.f g %)_é ' coiling procedures can be aided by either a stent or a bal-
= £l « ™ @ - Q! ﬂ-: 2 ‘0 2 g loon. In their study, Wallace et al. found that there is no sig-
o g 3 s¢ § nificant difference between the two techniques in achieving
° -§' 8 § =< 2 immediate occlusion (50). However, during follow-up assess-
& hl < o o o o %t\“ 2 § b ments, particularly in achieving final occlusion, the utilization
= 5 5 ":.’, _g 8 2 of a stent for assisted coiling showed noteworthy advantages.
o < . < 2 s = E In assessing the final occlusion rate, we employed the Ray-
- . o S-r: E « g 33 g § mond-Roy scale. Our analysis revealed an occlusion rate of
® s |9 5 & § 28539 93% (95% Cl 0.88-0.97). Our findings align with the reviewed
+ & E . E 8 < T§ 5 E E §~ literature, wherein the immediate outcomes for LVIS Jr span
8 = g;i g = | B ZZ S € 2 % from 47% to 91%. Subsequent follow-up results range be-
ﬁ 5 | B 'g & 8 % o) S g 9 ‘g ‘g tween 78% and 100% (2,4,24,40). .It is important to point out
) g < = IS 5 c & c o | < 3 qi;g N that, for prior generation stents, like Neuroform and Enter-
i < L c‘n‘j Y c‘/)‘j NS c?) S| SPFER prise, immediate complete occlusion rates are seen between
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31% and 88%. On follow-up, these rates stand between 49%
and 74% (8,25,29,34). Furthermore, studies have indicat-
ed that the immediate angiographic occlusion rates (classi-
fied as Raymond-ROy Occlusion Classification | or Il) when
using Y-stent-assisted coiling vary between 71% and 92%
(19,32,40,51).

In the context of wide-necked bifurcation aneurysms spanning
both anterior and posterior circulations, the utilization of dual-
layered stent-assisted coil embolization (DSCE) with LVIS
Jr. stents proves to be practicable, secure, and efficacious,
resulting in good clinical outcomes (5). Additionally, other
techniques, such as barrel or Fred combined with LVIS also
have the potential to achieve satisfactory results (14,23). In this

Sousa MP. et al: LVIS Jr Device in Wide-Neck Aneurysms

study, the clinical outcome was measured using the modified
Rankin scale (mRS), with a favorable outcome delineated
as mRS < 2. Based on our comprehensive evaluation, our
analysis revealed a high rate of favorable clinical outcomes,
with a rate of 99% (95% CI 0.97-1.00) of patients achieving a
good outcome. This data highlights the potential benefits and
efficacy of the treatment approach studied. It is important to
point out that nine out of fifteen studies in the analysis of good
clinical outcomes showed a full patient with good clinical
outcomes, meaning all patients in these studies with mRS < 2.

Thromboembolic events leading to iatrogenic brain ischemia
stand as the predominant factors influencing the morbidity and
mortality rates associated with endovascular procedures (39).

Table II: Treatment and Follow-up. The table below depicts the early drug and type of endovascular technique elected, functionality after

procedure and follow-up characteristics.

Adjacent . Follow-up
Study LVIS Jr (N) Early drug Treatment Final mRS/GOS (months)
Alghamdi et al. (2016), (1) 43 Asa + clop Coiling MRS=0 (38 MRS 1 (1) n7)12. (1) 6

MRS 5 (1)
Behme et al. (20140, (4) 32 Asa + clop Coiling N/A 4.4
Boddu et al. (2019), (5) 12 Asa + plavix Coiling MRS= 0 (4); MRS 1 (8) 12+6
Cho et al. (2014), (9) 28 Asa + clop N/A MRS= 0 (27); 1(1) 6
Choi et al. (2018), (10) 12 Asa + clop N/A MRS= 1(1); MRS 0 (10) Median: 25.9
Davidov et al. (2021), (15) 47 N/A Coiling N/A 10.1
Du and Shankar (2016), (17) 8 Asa + clop None N/A Range: 3-15
Endo et al. (2022), (18) 22 Asa + clop Coiling MRS=0 (21); 1 (1) 43.5
Feng et al. (2015), (20) 18 Heparin + asa + clop Coiling N/A 6.3
Grossberg et al. (2016), (1) 85 DU a;‘t'p'a?e.'et therapy + 4iling N/A 6
eparinization

Gupta et al. (2017), (22) 21 Heparin +asa + clop Coiling MRS < 2 (18) Median: 8
é@?radma”d etal. (2019), 23 N/A Coling MRS= 0 (20); 1 (3) 12
Kim et al. (2019), (28) 15 Asa + clop Coiling GOS=2(2); 4(3); 5(9) 341 days
z\g%hlenbruch et al. (2014), 29 Asa + clop N/A N/A 6
Qishi et al. (2020), (38) 47 Heparin + asa + clop Coiling MRS 0 (45); 1 (1) 27.4
Park et al. (2018), (40) 21 Asa + clop Coiling MRS= 0 (20); 2 (1) 12
Samaniego et al. (2018), Asa + clop/ticagre- . MRS=0 (22); 1 (2), 2 (2), 4
(a4 30 lor Coiling (). 6 (3) 5.2
Santillan et al. (2018), (45) 35 Asa + C'fopr/ ticagre- Coiling ~ MRS=0 (25)(;1 )1 (7);2(1):3 9.4
Son et al. (2019), (47) 18 Asa + clop Coiling MRS=0 (13); 1 (3); 2 (1) N/A
Takano et al. (2017), (48) 31 N/A N/A N/A N/A

N/A: Non Available, LVIS: , AComA: Anterior communicating artery, mRS: Modified rankin-scale, GOS: Glasgow Outcome Scale, FU: Follow-up,

ASA: Acetylsalicylic acid, Clop: Clopidogrel.
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Table llI: Descriptive Analysis of Complications. This Table Displays a Thorough Description of the Reported Complications in Each
Study, Such as Stent Thrombosis, Ischemia, Rupture, Thromboembolism, and Delayed Complications

Study Events Complications
Alghamdi et al. (2016), (1) 3 Stent thrombosis (1); ruptures (2)
Behme et al. (2014), (4) 5 In-stent thrombosis (2)
Boddu et al. (2019), (5) 3 Transient in-stent thrombus (2); iatrogenic rupture (1)
Cho et al. (2014), (9) 1 Infarction (1)
Choi et al. (2018), (10) 2 Thromboembolism (2)
Du and Shandar (2016), (17) 2 N/A
Endo et al. (2022), (18) 1 Delayed (1)
Feng et al. (2015), (20) 1 Acute in-stent thrombosis (1)
Intraprocedural rupture (1); aneurysm rebleed (1); intraprocedural rupture (2),
Grossberg et al. (2016), (21) 8 iatrogenic vertebral artery dissection (2); GP2b3a inhibitor (1); coil herniation
requiring placement of 2nd stent (1)
Gupta et al. (2017), (22) 0 0
Kheradmand et al. (2019), (27) 1 Stents were closed by thrombosis
Kim et al. (2019), (28) 0 0
Méohlenbruch et al. (2014), (37) 2 Transient ischemic (2)
Oishi et al. (2020), (38) 2 Acute in-stent thrombosis (1); subacute in-stent thrombosis (1)
Park et al. (2018), (40) 2 Perforator infarction (1); rupture (1)
Samaniego et al. (2018), (44) 6 Small temporal stroke (1); pos_tgrlor cerebral artery infarct (2);_retroper|toneal
hematomas (2); intravascular coagulopathy (1);
N/A: Non available.
Weight Weight
Study Total Mortality Total Proportion 95%-Cl (common) (random)
Alghamdi (2016) 0 40— 0.00 [0.00;0.09] 8.3% 8.3%
Behme (2014) 0 32— 0.00 [0.00;0.11] 54% 54%
Boddu (2019) 0 123 0.00 [0.00;0.26] 0.9% 0.9%
Cho (2014) 0 28— 000 [0.00;012] 4.2% 4.2%
Du (2016) 0 8 0.00 [0.00;0.37] 0.4% 0.4%
Endo (2022) 0 21 0.00 [0.00;0.16] 2.4% 24%
Feng (2015) 0 18 0.00 [0.00;0.19] 1.8% 1.8%
Grossberg (2016) 0 83— 0.00 [0.00;0.04] 36.2% 36.2%
Gupta (2017) 0 18¢+—— 0.00 [0.00;0.19] 1.8% 1.8%
Kheradmand (2019) 0 237 0.00 [0.00;0.15] 29% 29%
Kim (2019) 0 15+ 0.00 [0.00;0.22] 1.3% 1.3%
Mendez (2017) 1 19 0.05 [0.00; 0.26] 0.9% 0.9%
Maohlenbruch (2014) 0 22 0.00 [0.00;0.15] 2.6% 26%
Qishi (2020) 0 46— 000 [0.00;008] 10.9% 10.9%
Park (2018) 0 214 0.00 [0.00;0.16] 2.4% 2.4%
Samaniego (2018) 1 0V 0.03 [0.00;0.17] 2.3% 2.3%
Santillan (2018) 0 23/H+—— 0.00 [0.00;0.10] 6.4% 6.4%
Santillan (2019) 0 25 ii 0.00 [0.00;0.14] 3.4% 34%
Son (2019) 0 17— 0.00 [0.00;0.20] 1.6% 1.6%
Takano (2017) 0 28 17 0.00 [0.00;0.12] 4.2% 42%
|
Common effect model 543 :t> 0.00 [0.00; 0.01] 100.0% -
Random effects model P 0.00 [0.00; 0.01] - 100.0%
Heterogeneity: I~ = 0%, 1 =0, p =1.00 T
0 00501015020250.30.35

Figure 4: Total mortality.
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Weight Weight

Study Related mortality Total Proportion 95%-Cl (common) (random)
Alghamdi (2016) 0 40 :— 0.00 [0.00; 0.09] 8.2% 82%
Behme (2014) 0 32— 0.00 [0.00;0.11] 5.3% 5.3%
Boddu (2019) 0 124I 0.00 [0.00; 0.26] 0.8% 0.8%
Cho (2014) 0 26— 0.00 [0.00;012] 4 1% 41%
Du (2016) 0 8 0.00 [0.00;0.37] 04% 0.4%
Endo (2022) 0o 29— 0.00 [0.00;0.18] 2.4% 2.4%
Feng (2015) 0 18— 0.00 [0.00;0.19] 1.8% 1.8%
Grossberg (2016) 0 85=— 0.00 [0.00;0.04] 358% 358%
Gupta (2017) 0 18— 0.00 [0.00;0.19] 1.8% 1.8%
Kheradmand (2019) 0 23— 0.00 [0.00;0.15] 2.8% 28%
Kim (2019) 0 15— 0.00 [0.00;0.22] 1.3% 1.3%
Mendez (2017) 0 19— 0.00 [0.00;0.18] 2.0% 2.0%
Mohlenbruch (2014) 0 22— 0.00 [0.00;0.15] 26% 26%
Qishi (2020) 0 46— 0.00 [0.00;0.08] 10.7% 10.7%
Park (2018) 0 21 17 0.00 [0.00;0.186] 24% 24%
Samaniego (2018) 1 0 0.03 [0.00;017] 22% 22%
Santillan (2018) 0 3_/E—- 0.00 [0.00;0.10] 6.3% 6.3%
Santillan (2019) 0 25 {7 0.00 [0.00;0.14] 3.3% 3.3%
Son (2019) [ I 0.00 [0.00; 0.20] 16% 16%
Takano (2017) 0 28 17 0.00 [0.00;012] 4 1% 4 1%
|
Common effect model 543 It‘» 0.00 [0.00; 0.01] 100.0% -
Random effects model i 0.00 [0.00; 0.01] - 100.0%
Heterogeneity: = 0%, = 0,p=1.00 l l l I l l l l
0 005010150202503035

Figure 5: Procedure-related mortality.

Weight Weight

Study Complications Total Proportion 95%-Cl (common) (random)
Alghamdi (2016) 3 40 &/ 0.07 [0.02; 0.20] 6.8% 6.8%
Behme (2014) 5 32 /= 0.16 [0.05;0.33] 28% 34%
Boddu (2019) I i 0.25 [0.05;057] 0.8% 1.0%
Cho (2014) 1 28 == 0.04 [0.00;0.18] 95% 87%
Choi (2018) 2 11 ; 0.18 [0.02; 0.52] 0.9% 1.2%
Du (2016) 2 8 : 0.25 [0.03; 065] 0.5% 07%
Endo (2022) 1 21 ——— 0.05 [0.00; 0.24] 5.4% 5.8%
Feng (2015) 1 18 ———— 0.06 [0.00;0.27] 4 0% 4 6%
Grossberg (2016) 8 85 0.09 [0.04;0.18] 11.7% 99%
Gupta (2017) 0 18— 0.00 [0.00;0.19] 8.7% 82%
Kheradmand (2019) 1 23 —ﬁ:‘— 0.04 [0.00;0.22] 6.5% 6.6%
Kim (2019) 0 15— 0.00 [0.00;0.22] 6.2% 6.4%
Mendez (2017) 5 19 i 0.26 [0.09;051] 1.1% 1.5%
Mohlenbruch (2014) 2 22 0.09 [0.01;0.29] 31% 37%
Qishi (2020) 2 46 TH— 0.04 [0.01;0.15] 13.0% 10.5%
Park (2018) 2 21 —i*'i 0.10 [0.01; 0.30] 29% 34%
Samaniego (2018) 6 30 0.20 [0.08; 0.39] 22% 27%
Santillan (2018) 5 35 -i—'— 0.14 [0.05; 0.30] 34% 39%
Santillan (2019) 3 25 —% 0.12 [0.03;0.31] 28% 3.3%
Son (2019) 0 17 '—E— 0.00 [0.00; 0.20] 78% 76%
Common effect model 526 <!> 0.06 [0.04; 0.08] 100.0% -
Random effects model < 0.07 [0.04; 0.09] - 100.0%

[ T T T T T |
0 0102 03 04 05 06

Heterogeneity: = 31%, t° = 0.0006, p = 0.09

Figure 6: Total occurrence of complications.
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In terms of mortality, our findings are particularly encouraging.
We observed a mortality rate of 0% (95% CI of 0.00-0.01),
underscoring the intervention’s safety and potentially life-
saving benefits. This result is comparable to known literature;
for example, a previous study that investigated the effects of
“Y” and “X” Stent-Assisted Coiling in treating Complex and
Wide-Neck Intracranial Bifurcation Aneurysms documented
a mortality rate of 1.0% regarding 105 patients evaluated
(8). This mortality rate of 1% was attributed to the notable
occurrence of aneurysms in locations such as the ACOM and
MCA bifurcations in that study. The effectiveness of the LVIS
devices, in general, has been comparable to other stents,
especially concerning primary endpoints like patient mortality
and aneurysm sealing (15). Its reliability has been affirmed in
individual studies across the literature (28,41). Earlier research
emphasizing the occurrence of complications with LVIS Jr
that led to morbidity or mortality demonstrated rates ranging
from 2.3% to 5.6% (4,21,24,30,43,46). This data is notably
corroborated by large-scale investigations, like the Canadian
CARLA registry and the TRIAL study. It's crucial to mention
that these research endeavors, akin to our review, specifically
focused on the utilization of LVIS Jr for managing wide-necked
cerebral aneurysms.

Endovascular procedures have occasionally been linked with
certain complications. During stent deployment, the “shelf”
technique allows the stent to extend into the aneurysm neck
for optimal neck coverage. This method is particularly useful
for wide-necked bifurcation aneurysms, potentially negating
the necessity for intricate stent configurations and thereby
decreasing angiographic complications (46). Complications
such as internal carotid artery dissection by the guide cathe-
ter and stent opening should be mentioned (37). In a previous
study that analyzed 100 patients treated with the LVIS Jr stent,
there was a 14% occurrence rate of thromboembolic compli-
cations (46). In contrast, our findings indicate a complication
rate of 6% (95% CI 0.04-0.08).

Various stents have demonstrated differing complication rates
in previous studies. The LEO Baby stent showed a 17% rate of
complications, while the Acclino stent registered a rate range
of 18%-33% complications (26,33,49). A previous study using
the Neuroform Atlas stent on 36 aneurysms resulted in a 5.5%
complication rate, with incidents including an aneurysm and
vessel perforation during implantation. In contrast, the LVIS Jr
device, with its 1.5 mm cell size, offers potential flow diversion
benefits and protection against coil protrusion (9,12). Its full
visibility under fluoroscopy, thanks to three radiopaque helical
strands, ensures accurate placement and easy post-deploy-
ment checks (44). In conclusion, the LVIS Jr stent plays an
important role in the landscape of endovascular interventions.
The critical need for tailored decision-making, which inte-
grates broad research findings with individual patient charac-
teristics, is evident in ensuring optimal clinical outcomes with
such advanced tools at our disposal.

Limitations

This meta-analysis, while comprehensive, carries some in-
herent limitations. The ever-present risk of publication bias
exists, where studies with positive findings are more likely to
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be published, potentially skewing our overall interpretation.
Moreover, the studies incorporated display heterogeneity in
terms of design, methodologies, and patient demographics.
Although specific models to offset this diversity have been
employed, they cannot completely negate the differences
across these studies. Another challenge faced was basing
the analysis on published outcomes rather than on individ-
ual patient data. With raw data, the potential analysis might
have been even more nuanced. Potential confounding vari-
ables not identified in every study, which could influence the
aggregated results, also have to be taken into account. Lastly,
the general applicability of the findings might be constrained,
especially in areas or among populations not well-represent-
ed in our selected studies. Therefore, while this meta-analysis
offers substantial insights, it is imperative to approach the re-
sults with a discerning eye, especially when translating them
to individual clinical scenarios. Given these considerations, it
becomes evident that further studies, with refined methodol-
ogies and broader populations, are essential to validate and
expand upon our findings, ensuring more comprehensive and
universally applicable results in the future.

B CONCLUSION

In this systematic review and meta-analysis, the efficacy
and safety of the LVIS Jr in treating wide-necked cerebral
aneurysms were closely examined. The findings revealed a
significant final occlusion rate and favorable clinical outcomes.
These results, paired with a low mortality rate, emphasize
the potential advantages of the LVIS Jr in endovascular
procedures. Although the primary focus of the study was
directed towards LVIS Jr, discussions around its potential
benefits frequently alluded to its comparative advantages
over other stents. Nevertheless, any intervention should be
contextualized, with decisions tailored based on the device’s
merits and the specificities of the individual patient and clinical
scenario. Given the insights and challenges encountered in
this study, it is evident that future research is needed to further
validate and expand on these observations, ensuring the
continued refinement of interventions for patients with wide-
necked cerebral aneurysms.
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