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We read with great interest the recently published
systematic review and meta-analysis by Ghozy et al.
entitled “The safety and effectiveness of the Contour
Neurovascular System for the treatment of wide-necked
aneurysms: A systematic review and meta-analysis of
early experience” in Interventional Neuroradiology.'
The study reported the effectiveness of the Contour
Neurovascular System for wide-necked intracranial aneur-
ysms based on six studies. They found the overall proced-
ure time was 97.27 min (95% confidence interval (CI):
70.07-124.47), the pooled adequate occlusion rate was
84.21% (95% CI: 75.45-90.25), and the overall functional
independence rate was 94.74% (95% CI: 87.97-97.79).
Thromboembolic events were the most encountered
8.53% (95% CI: 4.78-14.74), subarachnoid hemorrhage
(SAH) rate was 0.78% (95% CI: 0.11-5.29), minor
stroke rate was 4.35% (95% CI: 1.41-12.63), headache
rate was 5.88% (95% CI: 2.83-11.83), and device dis-
placement 3.88% (95% CI: 1.62-8.97).! To our knowl-
edge, several additional studies>™ on this topic have
been published since Ghozy et al.’s study was published
online in 2022. Therefore, a meta-analysis with updated
data is valuable to further clarify the effectiveness of the
Contour Neurovascular System as a treatment option for
wide-necked intracranial aneurysms, especially as
U.S.-based physicians look to evaluate the device in
advance of the publication of its FDA IDE trial
(NCTO04852783).

We followed similar methods to those in the previous
meta-analysis.! Guidelines were outlined in the preferred
reporting items for systematic reviews and meta-analyses
statement (Supplementary Figure 1). A comprehensive lit-
erature search was performed in PubMed, Scopus, Web of
Science, and EMBASE to identify any articles published
between 1 January 2020 and 12 October 2023. The fol-
lowing search strategy was tailored for each database,
(“intracranial aneurysm” OR “intracranial aneurysms”
OR “intracerebral aneurysm” OR “intracerebral aneur-
ysms” OR “cerebral aneurysm” OR “cerebral aneurysms”
OR “brain aneurysm” OR “brain aneurysms”) AND
(“Contour Neurovascular System” OR “Contour” OR
“Cerus Endovascular”). Our results were obtained by
merging studies from the original meta-analysis with
new studies from our recent literature search. We excluded
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case reports, animal studies, and conference abstracts.
Continuous variables were summarized as means + SDs,
whereas categorical variables were summarized as percen-
tages and frequencies. When data were presented as
medians, ranges, and interquartile ranges, we estimated
the means and SDs by applying previously described
methods. We estimated all relative rates based on avail-
able data for the variables of interest, the data were
handled according to the principles of the Cochrane
Handbook. A random effects meta-analysis of proportions
was performed with a generalized linear mixed model to
calculate pooled rates and 95% confidence intervals
(Cls) for each outcome. Pooled estimates for procedure
time were also derived from a random effects model
with inverse variance weighting. Statistical heterogeneity
across studies was assessed with the I? test (>50%
implies significant heterogeneity). All the analyses and
plots were generated using R statistical software
(version 4, 1.3) and R Studio.

The main characteristics of all included studies are
summarized in Table 1. A total of 192 patients, with
206 treated aneurysms were included. Among these, 68
patients with 75 aneurysms were included through the
incorporation of the three additional studies®™ to the
studies included in the previous meta-analysis.’'°
Specifically, Dange et al. conducted a multi-center study
in India with a single operator, involving 13 patients
with 14 aneurysms.? Hecker et al. carried out a single-
center study in Australia, emcompassing 34 patients
with 40 aneurysms.® Mostafa et al. conducted a single-
center study in Germany, comprising 21 aneurysms.*
Notably, these studies exhibited a sample size largely
comparable to those in the original review.
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(a)

1
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Weight Weight
Study Total Mean SD Mean MRAW 95%-Cl (common) (random)
Biondi et al., 2022 60 78.90 45.2000 e 78.90 [67.46; 90.34) 120% 21.2%
Hecker et al., 2023 40 58.30 17.5000 58.30 [52.88; 63.72] 534% 21.7%
Liebig et al., 2021 32 97.10 56.8000 —— 97.10 [77.42; 116.78) 41%  20.2%
Mostafa et al., 2023 21 29.00 17.0000 =+ 29.00 [21.73; 36.27) 29.7%  21.5%

Wodarg et al., 2022 8 136.00 65.0000 e 136.00 [90.96; 181.04) 0.8% 15.4%
54.24 [50.28; 58.21] 100.0% -
Random effects model 76.15 [43.50; 108.81] - 100.0%
Heterogeneity: /2 = 96%, v = 1274.7467, p < 0.01 | I I L
(b) 0 50 100 150 200
Study Events Total Proportion 95%-ClI
Akhunbay-Fudge et al., 2019 8 11 _ 0.73 [0.41;0.91]
Bhogal et al., 2020 2 3 : 0.67 [0.15; 0.96]
Biondi et al., 2022 25 28 — = 0.89 [0.72; 0.97]
Diana et al., 2022 12 15 —_—— 0.80 [0.53; 0.93]
Hecker et al., 2023 36 40 — 0.90 [0.76; 0.96]
Liebig et al., 2021 27 30 — i 0.90 [0.73; 0.97]
Mostafa et al., 2023 10 13 — 0.77 [0.48; 0.92]
Wodarg et al., 2022 6 8 T 0.75 [0.38; 0.94]
Random effects model 148 < 0.85 [0.78; 0.90]

Heterogeneity: /% = 0%, ©* = 0, p = 0.64 !

(©

Study Events Total
Akhunbay-Fudge et al., 2019 11 11
Bhogal et al., 2020 3 3
Biondi et al., 2022 26 26
Dange et al., 2022 13 13
Diana et al., 2022 12 15
Hecker et al., 2023 32 34
Liebig et al., 2021 31 32
Wodarg et al., 2022 7 8
Random effects model 142

02 04 06 08 1 1.2

I ! I I 1

Proportion 95%-ClI

e 1.00 [0.58; 1.00]
: 1.00 [0.27; 0.99)

— 1.00 [0.76; 1.00]
_— 1.00 [0.62; 1.00]
— 0.80 [0.53; 0.93]
— 0.94 [0.79; 0.99]

— 0.97 [0.81; 1.00)

0.88 [0.46; 0.98]

< 0.96 [0.88; 0.99]

Heterogeneity: /% = 0%, ©* = 0.4142, p = 0.81 I

02 04 06 08 1 1.2

T T T T 1

Figure 1. Forest plots for angiographic and clinical outcomes. (a) Procedure time, (b) adequate occlusion (Raymond-Roy), and (c) func-

tional independence (mRS 0-2).

Our updated meta-analysis demonstrated that the
overall procedure time was 76.15 min (95% CI: 43.50—
108.81) with significant heterogeneity observed (I°=
96%, p<0.01) (Figure 1a), probably because the proced-
ure duration definitions were heterogeneous in the newly
added studies. The pooled adequate occlusion rate was
0.85 (95% CI: 0.78-0.90) with no heterogeneity observed
(I> = 0%, p=0.64) (Figure 1b), and the overall functional
independence rate was 0.96 (95% CI: 0.88-0.99) with no
heterogeneity observed (F=0%, p=0.81) (Figure lc).
The thromboembolic events rate was 0.06 (95% CI:
0.04-0.11) with no heterogeneity observed (I* = 0%, p =
0.66) (Figure 2a), the subarachnoid hemorrhage (SAH)
rate was 0.01 (95% CI: 0.00-0.04) with no significant het-
erogeneity observed (I*=0%, p = 1.00) (Figure 2b), the
minor stroke rate was 0.02 (95% CI: 0.00-0.10) with no
heterogeneity observed (I*=0%, p=1.00) (Figure 2c),

the headache rate was 0.01 (95% CI: 0.00-0.22) with no
heterogeneity observed (I*=0%, p=1.00) (Figure 2d),
and the device displacement rate was 0.04 (95% CI:
0.02-0.09) with no heterogeneity observed (I*= 0%, p=
0.83) (Figure 2e).

Woven EndoBridge (WEB) provides an overall occlu-
sion rate of 83.3%, a retreatment rate of 8.4%, and a
thromboembolic event rate of 5.6%.'" Although exten-
sive data is available for WEB because it is more
widely used, data for the Contour Neurovascular
System is scarce. Data from our cohort demonstrates a
slightly higher occlusion rate of 85% and a slightly
higher thromboembolic event rate of 6% for Contour
compared to WEB, but these differences were not statis-
tically significant. While the two devices are similar in
their makeup of being detachable braided nitinol wires
in a single or double layer of mesh, Contour has a few
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(a) Study Events Total Proportion 95%-Cl
Akhunbay-Fudge et al., 2019 2 1 —_— 0.18 [0.05; 0.51)
Bhogal et al., 2020 1 3 —l— 0.33 [0.04; 0.85]
Biondi et al., 2022 4 60 = 0.07 [0.03;0.16)
Dange et al., 2022 0 14 F— 0.00 [0.00; 0.37]
Diana et al., 2022 0 15 B 0.00 [0.00; 0.35)
Hecker et al., 2023 1 40 BE— 0.03 [0.00; 0.16)
Liebig et al., 2021 4 32 T 0.12 [0.05; 0.29]
Mostafa et al., 2023 1 21 - 0.05 [0.01;0.27]
Wodarg et al., 2022 0 8 : 0.00 [0.00; 0.50]
Random effects model 204 & 0.06 [0.04; 0.11]
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Figure 2. Forest plots for adverse effects. (a) Thromboembolic events, (b) SAH, (c) minor stroke, (d) headache, and (e) device displacement.

SAH: subarachnoid hemorrhage.

advantages over WEB. The tulip-like structure of
Contour makes it easier to deploy the device within the
aneurysm sac as it adapts to the bottom of the aneurysm,
whereas WEB remains unpredictable in its deployment
as it fills out the entirety of the aneurysm sac.’

Updated meta-analyses are essential for new devices
like Contour, as the data is scarce and continuously evolv-
ing. In the absence of clinical trials, it becomes even more
essential to continuously moderate findings about the
safety and efficacy of a novel device. Based on our
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current findings, the incorporation of three additional
studies resulted in decreased mean procedure time, a
slightly higher pooled adequate occlusion rate, and a
slightly higher functional independence rate than the ori-
ginal meta-analysis. Moreover, we noted lower thrombo-
embolic events, minor stroke rate, and headache rate,
but a slightly higher SAH rate and device displacement
rate. We employed a random effects model for all our ana-
lyses due to the heterogeneous design, follow-up, and
number of participants of the included studies. Most
studies defined procedure time as the time frame
between the first angiographic run to the last run after
deployment but Hecker et al. defined it as the duration
of implantation from the first measurement until deploy-
ment.> Overall, this suggests a positive trend in the experi-
ence with the device with improved outcomes and
decreased complications overall.

Several limitations existed in this meta-analysis. There
was heterogeneity in follow-up durations and some
studies lost patients in their follow-up data. Some out-
comes, such as headaches, were not consistently reported.
Moreover, most of the enrolled studies were retrospective
studies; further meta-analysis with additional prospective
studies should be performed to validate our findings.

In conclusion, this updated meta-analysis further
demonstrated the safety and effectiveness of the Contour
Neurovascular System for treating wide-necked intracra-
nial aneurysms. We anticipate that these updated results
will enhance the precision of the data presented by
Ghozy et al.'
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