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CLINICAL REPORT
NEUROINTERVENTION

Initial Experiences with the Trenza Embolization Device for
the Treatment of Wide-Neck Intracranial Aneurysms: A 12-

Patient Case Series
Rahul Raj and Jussi Numminen

ABSTRACT

SUMMARY: The Trenza embolization device is a frame coil implant with flow-disruption properties and is a new alternative to treat
challenging mid-to-large-sized broad-neck bifurcation or sidewall aneurysms. We conducted an observational single-center retro-
spective study of 12 consecutive patients treated for 10 unruptured and 2 ruptured 6- to 12-mm broad-neck bifurcation or sidewall
aneurysms with the Trenza device during 2022–2023. The median patient age was 64 years (interquartile range, 59–70 years), 58%
were women, the median largest aneurysm diameter was 9.6 mm (interquartile range, 7.5–11.9 mm), the median dome-to-neck ratio
was 1.8 (interquartile range, 1.6–1.9), the most common aneurysm locations were the anterior communicating artery (33%) and basilar
artery tip (33%). After a median follow-up of 6.5 months, adequate aneurysm occlusion was achieved in 83%. There were 3 major
ischemic complications (25%), leading to 2 permanent neurologic deficits (17%) and 1 transient neurologic deficit (8%). There was 1
fatal rupture of a treated aneurysm 1.6 months after the index treatment. Two patients were retreated (17%). Ischemic complica-
tions occurred in patients after a too-dense coil packing at the base of the aneurysm. No technical issues related to the device
were encountered. In summary, an adequate aneurysm occlusion rate was achieved using the Trenza-assisted coiling technique for
otherwise challenging mid-to-large-sized broad-neck aneurysms. Ischemic complications seemed to occur following overdense coiling
at the base of the aneurysm.

ABBREVIATIONS: ASA ¼ acetylsalicylic acid; DAPT ¼ double antiplatelet treatment; IQR ¼ interquartile range

Endovascular coiling or balloon-assisted coiling of broad-neck
mid-sized intracranial aneurysms without the use of additional

stents is associated with an up to 20%–30% probability of incom-
plete occlusion1-5 but with a rather low risk of thromboembolic
complications.6 Stent-assisted coiling improves the occlusion rate
but is associated with an increased risk of thromboembolic events,
especially when treating ruptured intracranial aneurysms or when
using complex stent configurations.7-10 Thus, to keep the occlusion
rate of stent-assisted coiling but to minimize the risk of stent-
associated thromboembolic events, especially in ruptured aneur-
ysms, endosaccular flow-disruption devices such as the Woven
EndoBridge device (WEB; Sequent Medical), the Artisse intra-
saccular device (Medtronic), and the Contour device (Cerus
Endovascular) have been introduced.11-16 Yet, these intrasaccular

devices have geometric and size restrictions, which limit their use
in certain aneurysms.17

Recently, the Trenza coil implant (Stryker) was introduced as
an alternative to treat 6- to 12-mm broad-neck bifurcation or side-
wall aneurysms. The Trenza device is an intrasaccular braided rib-
bon-like frame coil implant, with flow-disruption properties,
which aims to create a stable basket in the aneurysm that is then
filled with standard coils. It is hypothesized that due to the endo-
saccular nature, the flow-disruption properties of the Trenza de-
vice together with a normal coiling procedure would lead to higher
occlusion rates but a lower risk of thromboembolic complications
compared with simple coiling alone or stent-assisted coiling.

Here we summarize our initial experience treating 12 patients
with the Trenza device with the aim of transparently reporting
radiologic and neurologic complications as well as clinical and 6-
month angiographic results.

MATERIALS AND METHODS
We conducted a single-center retrospective analysis of all consec-
utive patients with intracranial aneurysms treated with the
Trenza embolization device at Helsinki University Hospital
between May 2022 and January 2023. The Trenza device is CE
approved and was available for routine clinical use in Finland
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during the study. All consecutive patients were treated before the
start of the Trenza Embolization Device for Intrasaccular
Aneurysm Treatment study (TREAT, clinicaltrials.gov identifier:
NCT04380350; recruitment started in Helsinki in December
2022). We included patients with ruptured and unruptured
aneurysms. The decision to treat the aneurysm was made by a
multidisciplinary neurovascular team. The decision to treat the
aneurysm with the Trenza embolization device was made by the
operating interventionalist. Aneurysms considered for treatment
with the Trenza device had to be 6- to 12-mm bifurcation or side-
wall aneurysms with a wide neck (defined as neck of $4mm or
dome-to-neck ratio of,2). Aneurysms fulfilling the criteria were
carefully reviewed before deciding to use the Trenza device.
Aneurysms that were considered to have a high risk of treatment-
related complications using other techniques (eg, stent-assisted
coiling or flow diversion) and suitable for the Trenza device were
selected. Although the aspect ratio of the aneurysm does not per
se affect the usability of the Trenza, given that the other measure-
ment features are fulfilled, we did not choose aneurysms with a
marked discrepancy in aneurysm dimensions.

The institutional review board approved the study (research
approval HUS/313/2022). Due to the retrospective design of the
study, national legislation does not warrant informed consent
because the Trenza device was used as part of routine care. The
study was reported with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines.

Trenza Device
The Trenza embolization device is a specially designed coil
implant that creates a stable v -shaped basket to be filled with
coils until the aneurysm is occluded. The coil implant is designed
to have flow-disruption properties to enhance aneurysm throm-
bosis. The Trenza device is available in 6- to 12-mm sizes, with 1-
mm intervals. Each size has a fixed length (eg, 6 � 11mm, 7 �
13mm, 8 � 15mm, and so forth). One or several Trenza devices
can be used to create a stable basket after which the recommenda-
tion is to fill the basket with Target XL (Stryker Neurovascular)
coils until the aneurysm is occluded. The device is attached to a
flexible delivery wire, and detachment of the device is electrother-
mal, similar to several other neurovascular implant-delivery systems
(Fig 1). The device is sized as the mean diameter of the aneurysm
in 3 planes, irrespective of the neck size, with no plane being smaller
than 5mmwithout accounting for secondary lobules.

The indications to use the Trenza embolization device are
broad-based saccular bifurcation or sidewall aneurysms (defined

as having a dome-to-neck ratio of,2 or a neck ratio of$4.0mm)
between 6 and 12mm in size.

Treatment Setup
For treatment, we used a coaxial system (femoral or radial
access, 8F-long sheet, distal-access catheter) with the Excelsior
1018 microcatheter (Stryker). All patients were heparinized dur-
ing the treatment, and heparinization levels were followed using
active clotting time measurements. Generally, we aimed for an
active clotting time value of approximately 2 times the baseline
level.

In general, our pretreatment antiplatelet regimen consisted of
double antiplatelet treatment (DAPT), consisting of acetylsalicylic
acid (ASA), 100mg once a day, and prasugrel, 10mg once a day,
or clopidogrel, 75mg once a day, starting 7days before the inter-
vention. Our posttreatment antiplatelet regimen was ASA, 100mg
once a day for 3months, either with or without prasugrel (favoring
ASA 1 prasugrel with increased experience with the Trenza
device). We tested the preintervention antiplatelet medication
response using the VerifyNow method (Werfen).

Definition of Radiologic Complications, Neurologic
Complications, Clinical Outcome, and Radiologic Outcome
We defined radiologic complications as hemorrhagic or ischemic.
Hemorrhagic and ischemic complications had to be symptomatic
and verified by CT or MR imaging within 6months of the treat-
ment and located in the vascular territory of the treated aneu-
rysm. All patients underwent postoperative head CT on the first
postoperative day. Further CT or MR imaging scans were
obtained at the discretion of the treating clinicians. Patients with
ruptured aneurysms were imaged at the discretion of the treating
clinicians. We further noted whether the patient was retreated or
scheduled for retreatment during the study period.

We defined symptomatic neurologic complication as a new
neurologic deficit with supportive imaging findings related to the
treated aneurysm occurring within 6months of the treatment. If
the neurologic symptom resolved within 6months, we classified
it as being transient.

We assessed clinical outcomes using the mRS (range, 0 [no
symptoms] to 6 [death]) 6months after the index treatment at
the time of the control DSA.

We performed a routine DSA follow-up at approximately
6months for all patients. We assessed aneurysm occlusion rates
using the modified Raymond-Roy classification.18

Statistical Analysis
Given the small sample size, we used only descriptive statics.
Categoric data were presented as number (percentage); para-
metric data, as mean (SD); and nonparametric data, as median
(interquartile range [IQR]). STATA (StataCorp) was used for
the statistical analyses.

RESULTS
Baseline Characteristics
Of 32 eligible aneurysms, a total of 12 aneurysms in 12 patients
were treated from May 2022 to January 2023 with the Trenza
embolization device (Fig 2). The median age was 64 years, 58%

FIG 1. Native image showing the Trenza embolization device (left)
and an illustration of a 9-mm Trenza device.
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were women, 42% were never smokers, 58% had a history of
hypertension, and 17% (2 patients) had acutely ruptured aneur-
ysms (Table 1).

Nine patients were DAPT-premedicated, and 1 patient was
prasugrel-only pretreated due to ASA allergy. Two patients were
acutely ruptured cases and did not receive any pretreatment
antithrombotic medication. The posttreatment antiplatelet re-
gime was DAPT (ASA 1 prasugrel) in 4 patients, ASA only in
6 patients, ASA 1 apixaban in 1 patient (due to concomitant
atrial fibrillation), and prasugrel only in 1 patient (due to ASA
allergy).

Anterior communicating artery and basilar artery aneurysms
were the most frequent (33% for both). The median largest aneu-
rysm diameter was 9.6mm, median neck length was 5.4mm, and
the median dome-to-neck ratio was 1.8 (Table 1).

Treatment Characteristics
The median intervention time was (from puncture to closure)
121minutes (IQR, 100–170minutes). In 1 procedure, an addi-
tional stent (NeuroForm Atlas; Stryker) was used to protect
the lumen of the parent artery (case 8 in the Online
Supplemental Data); in 1 case, a Comaneci device (Rapid
Medical) was used as support during the embolization (case 2
in the Online Supplemental Data); in 1 case, a balloon was
used during the implantation of the Trenza device (case 11 in
the Online Supplemental Data); and in 1 case an unruptured
right-sided multilobular anterior cerebral artery, 1 segment

(A1), aneurysm was coiled in the same session (case 5 in the
Online Supplemental Data).

One Trenza device was used in 5 cases (42%), and 2 Trenza
devices were used in 7 cases (58%). There were no technical fail-
ures related to the Trenza device.

All pre-embolization DSA images and follow-up DSA images
are shown in the Online Supplemental Data.

Radiologic and Neurologic Complications
Two patients (17%) had an immediate treatment-related symp-
tomatic ischemic complication, and 1 patient’s aneurysm bled
1.6months after the index treatment, which lead to death. Both
patients with symptomatic ischemic complications were pre-
treated with DAPT. The clinical consequences of the ischemic
complications were 2 (17%) permanent neurologic deficits
(Table 2). There were no delayed ischemic complications.

Clinical Outcome
The median follow-up time was 6.5 months (IQR, 6.2–6.8
months). Of the patients treated for an unruptured aneurysm, 7
of 10 (70%) had an unchanged mRS of 0. One patient died from a
posttreatment bleed from the treated aneurysm, and 2 patients’
mRS scores worsened to 2.

Both patients treated for a ruptured aneurysm (initial SAH
severity, World Federation of Neurosurgical Societies I and IV,
respectively) had good clinical outcomes (mRS 0 and 1,
respectively).

Radiologic Outcome and Retreatments
Eight patients (67%) had a complete occlusion, and 10 patients
(83%) had an adequate occlusion of the treated aneurysm after a
median of 6.5months (IQR, 6.2–6.8 months). Two patients had
an inadequately obliterated aneurysm, with contrast opacification
between the Trenza and coils and the aneurysmal wall. One
caused a rupture 1.6months from the index treatment, and the

FIG 2. Flow chart describing the patient population.

Table 1: Patient and aneurysm characteristics
Variable Patients (n= 12)

Patient characteristics
Age (median) (IQR) (yr) 64 (59–70)
Female sex 7 (58%)
Smoking
Never 5 (42%)
Ex-smoker, stopped .6months ago 5 (42%)
Active smoker or stopped ,6months ago 2 (16%)

Hypertension 7 (58%)
Diabetes 2 (17%)

Aneurysm characteristics
Acutely ruptured 2 (17%)
Location
AcomA 4 (33%)
Basilar artery tip 4 (33%)
ICA communicating segment 3 (25%)
MCA 1 (9%)

Height (median) (IQR) (mm) 8.2 (6.3–8.9)
Dome (median) (IQR) (mm) 9.6 (7.4–11.9)
Neck (median) (IQR) (mm) 5.4 (3.7–7.2)
Largest diameter (median) (IQR) (mm) 9.6 (7.5–11.9)
Aspect ratio (median) (IQR) 0.83 (0.78–1.09)
Dome-to-neck ratio (median) (IQR) 1.8 (1.6–1.9)

Note:— AcomA indicates anterior communicating artery.
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patient died after an acute re-intervention (case 9 in the Online
Supplemental Data). The other re-treated patient was re-treated
7months after the index treatment (case 10 in the Online
Supplemental Data). Thus, 2 of 12 patients were re-treated (17%).

DISCUSSION
In this case series, we evaluated 12 patients with broad-based
mid-to-large-sized aneurysms (median diameter of nearly 10mm,
median dome-to-neck ratio of 1.8) who underwent endovascular
treatment using the Trenza coil implant device complemented by
additional coiling. The six-month follow-up demonstrated an
occlusion rate of 83%. This rate is particularly notable given the
challenging nature of the aneurysms treated, characterized by their
size and broad necks—factors traditionally associated with lower
occlusion rates and higher procedural risks.2

The use of the Trenza device was also associated with a reduc-
tion in the need for stent deployment, with 11 of the 12 patients
avoiding stents altogether. This outcome not only simplifies the
treatment but may also lead to a lower risk of ischemic complica-
tions, which are more prevalent in patients with larger aneurysms
and wider necks.6,19,20 Furthermore, given the challenging nature
of the treated aneurysms, an assisting support device during the
coiling was only needed in 2 cases. The avoidance of support
devices and stents may contribute to a lower incidence of ische-
mic complications, especially in ruptured aneurysms, though this
result remains to be elucidated in comparative studies. Thus, the
ability of the Trenza device to achieve high rates of occlusion in
challenging aneurysms without the adjunctive use of stents is
noteworthy.

Despite the high occlusion rate, there was a 17% incidence of
ischemic complications within this cohort. This figure, while not
negligible, must be interpreted with caution due to the small sam-
ple size and the complex anatomy of the aneurysms treated.
Specifically, there were 2 ischemic complications in 2 patients
with basilar tip aneurysms measuring 12 and 14mm, where the
coiling at the base was excessively dense, leading to compromised
flow in the posterior cerebral arteries (as shown in cases 8 and 10
of the Online Supplemental Data). Thus, our preliminary data

suggest that for large bifurcation aneurysms with broad necks, a
strategy of less dense coiling at the base may be advantageous,
preserving the patency of the bifurcation. This approach is facili-
tated by the flow-disruption capabilities of the Trenza device,
which appears to promote effective aneurysm occlusion even
with less dense packing at the neck. The efficacy of the Trenza de-
vice in flow disruption and subsequent aneurysm occlusion is
particularly evident in cases 2, 3, and 11 (Online Supplemental
Data), in which, despite the aneurysms being loosely coiled at
their bases, complete occlusion was achieved at follow-up.

In this cohort, 92% of patients had favorable functional out-
comes after 6months. One patient had a fatal rupture of the
treated unruptured ICA aneurysm (maximum diameter, 12mm)
1.6months after treatment (case 9 in the Online Supplemental
Data). Considering the aneurysm size, the short time span from
treatment to rupture, and the point of extravasation being seen
from the densely coiled part of the aneurysm, this complication is
likely related to the instability of the large aneurysm instead of
being related to the device itself.

Technically, the use of the Trenza device is similar to that of a
normal coiling procedure with some exceptions. The Excelsior
1018 microcatheter (0.019 inch) must be used, which is somewhat
larger and stiffer than other coiling microcatheters but smaller
than some microcatheters used for other devices. The Trenza de-
vice is stiffer than normal framing coils and may cause recoil
kickback of the microcatheter, highlighting the need for good
proximal catheter support. Furthermore, if the Trenza basket
does not cover the aneurysm optimally, it may be challenging to
coil the space between the Trenza and the aneurysm wall (for
example, case 5 in the Online Supplemental Data). However,
complete or dense coiling of the aneurysm might not always be
necessary to achieve complete aneurysm occlusion (case 11 in the
Online Supplemental Data).

There have been several intrasaccular devices designed to treat
wide-neck aneurysms. These include, for example, the Medina
device (Medtronic), the Luna aneurysm embolization device
(Medtronic), the WEB device, and the Contour device. Of these
various intrasaccular devices, the Trenza and the Medina share
similar engineering principles in that both are coil-like implants
with flow-disrupting properties. Reports on the Medina device
have shown adequate occlusion rates of 71%–83% (83% in our
study), retreatment rates of 8%–38% (17% in our study), and
complication rates of 8%–23% (17% in our study).21-23 Studies on
the Medina device have included smaller aneurysms with wider
necks; thus, the results are not directly comparable. Of the intra-
saccular devices, the WEB is the most established, with long-term
adequate occlusion rates of approximately 90%,24 long-term
retreatment rates of 12%,25 and an ischemic complication rate of
7.5%.26 Data regarding the Luna and Contour devices are scarcer,
but reports have shown adequate occlusion and ischemic compli-
cation rates of 85% and 2.5%–12.5%, respectively, for the
Contour15,27 and 78% and 5%, respectively, for the Luna.28

Nevertheless, comparative long-term outcome studies of the vari-
ous intrasaccular devices are needed of the optimal device for spe-
cific patients and aneurysms.

In conclusion, the Trenza coil implant device has potential
as a valuable tool in the endovascular armamentarium for the

Table 2: Aneurysm occlusion rate and outcomesa

Characteristic
Patients
(n= 12)

Aneurysm occlusionb

Complete obliteration 8 (67%)
Residual neck 2 (16.5%)
Residual aneurysm with contrast filling within
the coils

0

Residual aneurysm with contrast filling between
the coils and the aneurysm wall

2 (16.5%)

Complications
Ischemic complications 2 (17%)
Hemorrhagic complications 1 (8%)

Symptomatic neurologic complications
Permanent 2 (17%)
Transient 0 (0%)
Death 1 (7.5%)
Permanent symptomatic neurologic deficit or death 3 (25%)

a All variables presented as No. (%).
bMedian time to imaging follow-up 6.5months (IQR, 6.2–6.8 months).

4 Raj � 2024 www.ajnr.org



treatment of broad-neck aneurysms measuring 6–12mm.
Nevertheless, the findings from this series should be interpreted
as preliminary. Larger, controlled studies are warranted to cor-
roborate these results and to refine the coiling strategies that
optimize clinical outcomes. Furthermore, comparative studies
with other endovascular techniques are essential to delineate the
role of the Trenza device in the broader context of aneurysm
management.

Limitations
This is a case series of only 12 patients, so there are some inherent
limitations. First, the small sample size limits the generalizability of
the results, and further larger studies are needed to really assess the
effectiveness and safety of the Trenza device. Second, because the
device is new, there are no data regarding the optimal antiplatelet
treatment strategy. Because the treated aneurysms were broad-
neck and the need for stents is challenging to exclude before treat-
ment, we pretreated most patients with DAPT and continued with
DAPT or single antiplatelet therapy after the intervention for 3
months. The use of DAPT is somewhat contradictory because one
of the main advantages of intrasaccular over parent artery stent
placement is the avoidance of DAPT. Pretreatment with DAPT
was used as a safety measure in case of bailout stent placement,
something needed in only 1 of the 12 cases. DAPT was continued
for 3months due to the relatively high metal coverage of a wide
neck, again, used as a safety measure that may not be necessary.
For example, only posttreatment aspirin was used in the 2 rup-
tured cases, with neither patient exhibiting any signs of device-
related ischemic complications. Third, because we had no clinical
experience in using the device (except ex vivo simulations), the du-
ration of the interventions was longer than normal (median,
2 hours). It is likely that with increased experience, intervention
times will go down, possibly reducing the risk of ischemic compli-
cations. Furthermore, with increased experience, a better under-
standing of how to place the Trenza device to achieve complete
occlusion is likely, possibly increasing the occlusion rate and
decreasing the risk of ischemic complications. The learning curve
is expected to be low due to the similarities to a normal, simple
coiling procedure. Fourth, we report results after a median of
6months. More long-term data are needed to establish the safety
and effectiveness of the Trenza device.

CONCLUSIONS
An adequate aneurysm occlusion rate was achieved using the
Trenza-assisted coiling technique for otherwise challenging mid-
to-large-sized broad-neck aneurysms. Ischemic complications
seemed to occur following overly dense coiling at the base of the
aneurysm.

Disclosure forms provided by the authors are available with the full text and
PDF of this article at www.ajnr.org.
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