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Middle cerebral artery (MCA) aneurysms are complex and widely distributed 
throughout the course of the MCA. Various types of aneurysms can occur in the 
MCA. Ruptured as well as unruptured MCA aneurysms may require treatment 
to avoid bleeding or rebleeding. Currently, clipping is regarded as the first-line 
choice for the treatment of MCA aneurysms. However, endovascular treatment 
(EVT) is emerging as an alternative treatment in selected cases. EVT techniques 
vary. Therefore, it is necessary to review EVT for MCA aneurysms. In this review, 
the following issues were discussed: MCA anatomy and anomalies, classifications 
of MCA aneurysms, the natural history of MCA aneurysms, EVT status and 
principle, deployments of traditional coiling techniques and flow diverters (FDs), 
and deployments and prospects of intrasaccular flow disruptors and stent-like 
devices. According to the review and our experience, traditional coiling EVT is still 
the preferred therapy for most MCA aneurysms. FD deployment can be used in 
selective MCA aneurysms. Parent artery occlusion (PAO) can be used to treat distal 
MCA aneurysms. In addition, new devices can be used to treat MCA aneurysms, 
such as intrasaccular flow disruptors and stent-like devices. In general, EVT is 
gaining popularity as an alternative treatment option; however, there is still a lack 
of evidence regarding EVT, and longer-term data are not currently available for 
most EVT devices.
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1. Introduction

The middle cerebral artery (MCA) is the largest and most complex cerebral artery, and it is 
a common site for aneurysms, accounting for approximately 20% of all intracranial aneurysms 
(1). MCA aneurysms occur along the course of the MCA, giving them a wide distribution; in 
addition, various types of aneurysms can occur in the MCA. Ruptured as well as unruptured 
MCA aneurysms may require treatment to avoid bleeding or rebleeding. Currently, open surgery 
to clip MCA aneurysms is the first-line therapy. However, endovascular treatment (EVT) is 
becoming an attractive alternative (2–4). MCA aneurysms tend to have a wide neck and 
incorporate one or both of the branch vessels, which makes the EVT difficult. EVT techniques 
for the treatment of MCA aneurysms vary and include traditional coiling EVT, parent artery 
occlusion (PAO), deployment of a flow diverter (FD), and deployment of intrasaccular flow 
disruptors and stent-like devices (5, 6). Since the EVT technique for the treatment of MCA 
aneurysms is complex, a review of existing literature is necessary.
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2. Methodology of literature collection

Eligible English language literature was searched in the PubMed 
database from 1 January 2000 to 15 August 2023. The keywords 
included “middle cerebral artery and anatomy, or anomaly,” “middle 
cerebral artery aneurysms and classification, or natural history, or 
endovascular treatment, or clipping, or parent artery occlusion, or 
flow diverter, or intrasaccular flow disruptor, or stent-like device.” A 
flow chart displaying the literature collection is shown in Figure 1.

3. Basic anatomy of the MCA

The MCA is divided into the M1 (sphenoidal), M2 (insular), M3 
(opercular), and M4 (cortical) segments (7). The M1 segment belongs 
to the proximal part, and the M2–M4 segments belong to the distal 
part (8). A bifurcation-type MCA is common; single- or multiple-
trunk-type MCAs are less common (7). Some cortical arteries can 
arise from the M1 segment, including the early temporal branch 
(ETB) and the early frontal branch (EFB) (9). MCA gives rise to 
lenticulostriate arteries (LSAs), most from the M1 segment (7, 9). 
MCA can have several anomalies, including fenestration, twig-like 
MCA, duplication, and accessory MCA (9–12).

4. Classifications of MCA aneurysms

4.1. Based on location

MCA aneurysms are commonly described in six types: (1–2) M1 
bifurcation and trifurcation, (3–5) LSA, ETB, and EFB takeoff, and (6) 
distal MCA (13). Elsharkawy et  al. simplified the classification of 
MCA aneurysms into proximal, bifurcation, and distal aneurysms 
(14). MCA bifurcation aneurysms can also include off-bifurcation 
aneurysms that arise within 5 mm of either side of the MCA 
bifurcation (15).

4.2. Basing morphology and pathology

MCA aneurysms can be divided into saccular and non-saccular 
aneurysms. Saccular aneurysms were true and tended to occur at 
branch takeoff from the proximal MCA and bifurcation (2). 
Non-saccular aneurysms were from the dissection that presented with 
fusiform, irregular dilation of the MCA and tended to occur at the 
distal MCA. MCA aneurysms may be complex, have a large or giant 
size, wide neck (a dome/neck ratio of <2 or a neck diameter of 
>4 mm), or incorporate MCA branches (16).

FIGURE 1

Flow chart of literature collection.
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4.3. Other classifications

Based on the International Subarachnoid Aneurysm Trial 
(ISAT), MCA aneurysms can be  divided into small (<7 mm), 
medium (7–12 mm), large (>12–25 mm), or giant (>25 mm) 
(17). There may be  mirror-like MCA aneurysms (18). In 
addition, MCA aneurysms can be  flow-related and located on 
feeding arteries to brain arteriovenous malformations 
(BAVMs) (19).

5. Natural history of MCA aneurysms

In Korja et al.’s study of the natural history of ruptured but 
untreated intracranial aneurysms, 510 patients were enrolled; 34% 
of patients had MCA aneurysms, and the 1-year mortality rate was 
65% (20). Therefore, the risk of rebleeding in ruptured MCA 
aneurysms is high. The bleeding risk in unruptured MCA 
aneurysms increased with size (12, 21). In the unruptured cerebral 
aneurysm study (UCAS) in Japan, the annual rate of rupture of 
MCA aneurysms was 0.2% in sizes of 3–4 mm, 0.3% in sizes of 
5–6 mm, 1.6% in sizes of 7–9 mm, 4.1% in sizes of 10–24 mm, and 
16.9% in sizes greater than or equal to 25 mm (22). Therefore, for 
ruptured MCA aneurysms, and for some that are large, aggressive 
treatment may be necessary to avoid rebleeding and bleeding. For 
flow-related MCA aneurysms, the natural history is unpredictable, 
and due to high hemodynamic stress, they may grow (23). The size 
of flow-related aneurysms in supratentorial BAVMs may influence 
the rupture risk, especially for aneurysms with diameters 
≥5 mm (24).

6. Endovascular treatment status and 
principle

6.1. Open surgery status

The superficial location and features of MCA aneurysms are 
suitable for open surgery (Figure 2) (25). Based on a meta-analysis and 
clinical trials from 2015 to 2022, for MCA aneurysms, surgical 
clipping is still recommended first (26–29). Especially, cerebral bypass 
continues to be a useful tool to tackle complex MCA aneurysms (30). 
However, with the development of techniques and products, EVT is 
becoming an attractive therapy for MCA aneurysms due to its 
minimally invasive characteristics and safety/efficacy (31–34). In 
carefully selective cases, more and more MCA aneurysms can 
be treated by EVT (35).

6.2. Endovascular treatment principle

For proximal MCA aneurysms, the goal of EVT was to occlude 
the aneurysm and preserve the LSA, ETB, EFB, and integrated branch 
into the aneurysm. For distal MCA aneurysms, EVT can be performed 
using reconstructive or deconstructive EVT (2). For flow-related 
MCA aneurysms, proximal aneurysms should be  treated with 
reconstructive EVT, and distal aneurysms can be  treated with 
PAO (24).

7. Traditional EVT

7.1. Coiling EVT

Until now, coiling EVT has remained the favorite therapy for 
MCA aneurysms, including dual-catheter-assisted, balloon-assisted, 
and stent-assisted coiling techniques (Figure 3) (32). Balloon-assisted 

FIGURE 2

Clipping of MCA aneurysm. (A) CTA showing a right MCA 
bifurcation aneurysm, with three blebs (arrows 1, 2, and 3). 
(B) Upper panel: Intraoperative CTA image showing the aneurysm 
with three blebs (arrows 1, 2, and 3), MCA trunk had been clipped 
temporarily; Lower panel: Intraoperative image showing three blebs 
(arrows 1, 2, and 3) of the aneurysm that was clipped. CTA, 
computed tomography angiography; MCA, middle cerebellar 
artery; M1, first segment of the MCA.
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coiling with a single microcatheter or dual microcatheter is a simple 
technique that offers a safe and effective solution in the management 
of MCA aneurysms (36, 37). Recently, the low-profile Neuroform 
Atlas stent (Stryker Neurovascular, Fremont, California, United States) 
has improved the treatment of MCA aneurysms because it allows safe 
catheterization of vessels as small as 1 mm (38).

Traditional EVT for MCA aneurysms has been associated with 
adequate (complete occlusion and nearly complete) aneurysm 
occlusion and good clinical outcomes (modified Rankin Scale (mRS) 
score of 0–2) (27, 36). In Brinjikji et al.’s meta-analysis of 1,030 patients 
with 1,076 MCA aneurysms treated by coiling EVT, the morbidity and 
mortality rates were 5.1 and 6.0% for unruptured and ruptured 
aneurysms, respectively, and 82.4% of aneurysms had adequate 
occlusion (39). Traditional EVT for MCA aneurysms is associated with 
procedure-related complications (Figure  4) (2, 40, 41). EVT for 
ruptured MCA aneurysms had a higher rate of intraprocedural rupture. 
In Brinjikji et al.’s meta-analysis, the rates of intraprocedural rupture 
were 1.7 and 4.8% in unruptured and ruptured aneurysms, respectively 
(39). In Zhang et al.’s meta-analysis of 1,004 ruptured MCA aneurysms 
treated by coiling EVT, the overall complication rate was 22.7%, and the 
rates of procedure-related hemorrhagic and ischemic complications 
were 5 and 15.4%, respectively (42). However, most ischemic 
complications are asymptomatic (42). Stent-assisted coiling for EVT 
significantly increases the risk of procedural complications of MCA 
aneurysms because MCA catheterization is often difficult (12, 37).

In general, traditional EVT was appropriate for MCA bifurcation 
and EFB and ETB saccular aneurysms. In future, EVT can still be a 
useful technique for MCA aneurysms, for which the pros and cons are 
summarized in Table 1.

7.2. Parent artery occlusion

For fusiform or dissecting aneurysms of the distal MCA, PAO can 
still be  used (43). However, PAO for MCA aneurysms should 
be  performed cautiously (4). If the aneurysms are located on the 
inferior trunk of the MCA and are giant or serpentine with thrombi, 
the distal MCA may experience ischemic preconditioning, and branch 
occlusion may be safe (Figure 5) (44). PAO for aneurysms of the M3-4 
segments can be performed due to adequate leptomeningeal and pial 
collaterals; however, this also depends on the eloquence of the affected 
area/branch (44). The pros and cons of PAO for distal MCA aneurysms 
are summarized in Table 1.

8. Flow diverter deployment

FD was effective for MCA aneurysms in selected cases (Figure 6) 
(4, 45–49). In Cagnazzo et  al.’s meta-analysis (2017) of 244 MCA 
aneurysms that were treated by FD, 76.3% of aneurysms were located 

FIGURE 3

Traditional coiling EVT for MCA aneurysms. (A) Left panel: X-ray image showing two microcatheters into the aneurysm (arrows 1 and 2), microcatheter 
1 was used for coiling first; Right panel: unsubtracted DSA showing that the aneurysm was coiled completely by the two microcraters alternately. 
(B) Left panel: DSA showing that the MCA bifurcation aneurysm (arrow) was completely coiled; Right panel: X-ray image showing that the “Y 
configuration” stents were used, asterisk indicated the proximal markers of the two stents. Numbers 1 and 2 indicate the distal markers of the two 
stents. CTA, computed tomography angiography; DSA, digital subtraction angiography; EVT, endovascular treatment, MCA, middle cerebellar artery; 
M1, M3, first and third segments of the MCA.
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at the bifurcation or M2, aneurysms at M1-early cortical branches 
were 23.7%, the rate of adequate aneurysm occlusion was 
approximately 80%, the rupture rate per aneurysm-year was 0.4%, and 
the mortality rate was close to 2% (50). In Salem et al.’s multicenter 
cohort (2022) of 87 MCA aneurysms, good clinical outcomes were 
obtained in 96.8% of patients (49). The MCA aneurysm occlusion 
after FD deployment was progressive. Successful aneurysm healing 
depended on the occlusion of the branch beside the aneurysm (51).

Yavuz et al. proposed three phases of aneurysm occlusion after FD 
deployment, which was also appropriate for MCA aneurysms: (1) 
significant decrease in aneurysm filling (1–3 months), (2) 
infundibulum-like appearance due to the branch with a bulking origin 
caused by aneurysm shrinkage, the so-called “remodeled artery” 
(3–12 months), and (3) complete occlusion of both the covered branch 
and the aneurysm (6–18 months) (52). The Cekirge–Saatci grading 
scale can also be used to categorize MCA aneurysm occlusion: class 1: 
complete aneurysm occlusion, class 2: aneurysm neck filling, class 3: 
incomplete aneurysm filling, class 4: aneurysm filling, and class 5: 
stable remodeling with flow modification. When a branch comes off 

the aneurysm, class 1 can be subdivided: 1A as complete aneurysm 
occlusion with full patency of the branch, 1B as complete aneurysm 
occlusion with the branch reduced in caliber, and 1C as aneurysm 
complete occlusion with no antegrade filling of the branch (53).

Smaller bifurcating branches may exhibit less of a sump effect, 
remodel more rapidly, and lead to more rapid aneurysm occlusion due 
to low blood flow from the related branches (47, 54). Therefore, for 
aneurysms of the LSA, ETB, and EFB takeoff and the MCA trunk, the 
rate of aneurysm occlusion is high (51, 55, 56). For MCA aneurysms 
with a large covered bifurcating branch subjected to FD deployment, 
the aneurysm curative course may stop at Yavuz’s phase 1–2 or at class 
3–5 of the Cekirge–Saatci grading scale (53, 57, 58). Due to the lack of 
direct collaterals, FD deployment does not cure all MCA aneurysms. 
However, reduced blood flow and aneurysm shrinkage can protect the 
aneurysm from rupture (52).

FD deployment in MCA aneurysms may be associated with a high 
complication rate (59). In Salem et al.’s multicenter cohort, the overall 
rates of ischemic and hemorrhagic complications were 8 and 1.1%, 
respectively, and symptomatic and permanent complications were 
encountered in 5.7 and 2.3% of patients, respectively (49). In Cagnazzo 
et al.’s meta-analysis, the rate of complications was 20.7%, and most 
were ischemic complications, often from branch occlusion and slow 
flow (50). To reduce or avoid ischemic complications, single FD 
coverage and slight oversizing were favored in consideration of 
decreasing mesh density to obtain slower progressive aneurysm 
occlusion with less risk of abrupt occlusion of the vessel coming out 
of the sac (53, 55). Therefore, FD may be a viable option for the EVT 
of MCA aneurysms. In future, with newer production developments, 
the safety of FD deployment in MCA aneurysms can be improved. The 
pros and cons of FD deployment for MCA aneurysms are summarized 
in Table 1.

9. New devices

9.1. Intrasaccular flow disruptors

Intrasaccular flow disruptor devices can disrupt the intra-
aneurysmal flow and create thrombosis, which seems to be  a 
promising technique for the treatment of MCA aneurysms (5, 60). 
Intrasaccular flow disruptor devices include the Woven Endobridge 
(WEB) device (Aliso Viejo, CA, United  States), the Cerus 
Endovascular Neqstent device, Contour Neurovascular System 
(CNS) (Cerus Endovascular, Fremont, CA, United  States), the 
Luna/Artisse embolization system (Medtronic, Irvine, CA, 
United States), and the Medina Embolic Device (MED) (Medtronic, 
Irvine, CA, United  States) (Currently, this device is not widely 
available) (5, 61–63).

9.1.1. Woven endobridge device
Currently, the WEB device has evolved to a low-profile single layer 

with enhanced visualization (64, 65). Several landmark studies have 
confirmed its safety and efficacy, including WEBCAST (2016), 
WEBCAST-2 (2017), WEB-IT (2017), and the French Observatory 
(2016) (66–70). The WEB device is feasible in the treatment of MCA 
aneurysms (Figure 7). In particular, the current WEB-17 system is 
shifting its usage toward small, ruptured, and atypical aneurysms and 
even sidewall aneurysms (65, 71, 72).

FIGURE 4

Complication of traditional EVT for MCA aneurysm. (A) Left panel: DSA 
showing a wide-necked MCA bifurcation aneurysm (arrow); right 
panel: DSA showing that the aneurysm was coiled with trunk 
occlusion (arrowhead). (B) Left panel: Three-dimensional DSA 
showing a wide-necked MCA trunk aneurysm (arrow); Right panel: 
DSA showing intraoperative aneurysm rupture during coiling. The 
arrowhead indicates active contrast extravasation. (C) Left panel: 
Roadmap image showing an MCA bifurcation aneurysm. The lower 
branch was catheterized to wait for stenting. Right panel: DSA showing 
thrombosis (arrows) in the stent during coiling of the aneurysm. DSA, 
digital subtraction angiography; EVT, endovascular treatment, MCA, 
middle cerebellar artery; M1, first segment of the MCA.
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In Adeeb et al.’s study of 206 MCA aneurysms treated by the WEB 
device, the adequate occlusion rate was 84.7, and 90.7% of patients had 
good clinical outcomes at the last follow-up (73). However, because 
the WEB device preserves its shape-memory property, it may not 
be suitable for every MCA aneurysm. Approximately 10% of WEB 
device-treated aneurysms may need retreatment due to compression 
and/or migration of the WEB device during follow-up, especially 
ruptured aneurysms (73–76).

The use of a WEB device with an oversized width was an 
independent predictor of aneurysm occlusion, and it was 
recommended to select a WEB device 1 mm larger than the average 
width and 1 mm smaller than the average height (77, 78). It is generally 
believed that treating the recurrence of MCA aneurysms after WEB 
device deployment can be  more challenging. The retreatment 
consisted of FD deployment, stent-assisted coiling, and second WEB 
placement, and open surgery was the last resort (79, 80). Therefore, 
there is a long way to go for WEB to replace traditional EVT for MCA 
bifurcation aneurysms. The pros and cons of WEB device deployment 
for MCA aneurysms are summarized in Table 1.

9.1.2. Contour neurovascular system
The CNS is a dual-layer nitinol memory mesh that provides flow 

diversion and flow disruption at the neck of the aneurysm. On 
deployment, it adapts to the lower half of the aneurysm, covering the 
neck (81). The CNS seems to be safe and effective in the treatment of 
MCA aneurysms. The success rate was >90% for the technique 
and > 80% for adequate aneurysm occlusion, as reported in Ghozy 
et al.’s meta-analysis (2022) (82), in Liebig et al.’s CERUS study (83), 
and in Biondi et al.’s study (84). Although good outcomes were shown, 
the main limitations are the small sample size and lack of long-term 
and randomized data.

9.1.3. Neqstent device
The Neqstent device is a derivative of the CNS. After positioning 

at the neck of an aneurysm, the coiling microcatheter crosses the mesh 
into the aneurysm (61, 62). The Neqstent device stays within the 

TABLE 1 Pros and cons of the main EVT techniques.

EVT type Pro- and con

Single coiling Single coiling EVT is the best choice for the EVT of saccular MCA aneurysm. However, even with the assistance of the dual-microcatheter technique or 

a balloon, the embolization may be incomplete. This technique can also be used temporarily to help the patient through the acute stage of subarachnoid 

hemorrhage.

Traditional stent-

assisted coiling

Traditional stent-assisted coiling can improve the success rate of EVT for MCA saccular aneurysm. However, this technique increases the risk of 

procedure-related complications. With the development of the low-profile stent, the stent-assisted coiling technique has improved. Traditional stent-

assisted coiling can be used to treat proximal MCA dissecting aneurysm but recurrence must be considered.

Parent artery 

occlusion

PAO in MCA aneurysm is not commonly used except for distal MCA aneurysms. PAO can result in complete occlusion of aneurysm; however, the 

ischemic complications must be balanced.

FD deployment For saccular aneurysms of the LSA, ETB, and EFB takeoff, and MCA trunk dissecting aneurysm, FD deployment offers a high rate of aneurysm 

occlusion. However, the procedure-related ischemic complication must be considered due to the high rate of perforating arteries by the FD with a high 

metal coverage rate. In addition, due to no direct collateral of the MCA branch, FD deployment cannot cure all the MCA aneurysms.

Woven endobridge 

device

The WEB device is feasible for the treatment of MCA bifurcation aneurysms, and antiplatelet therapy is not needed. The device preserves its shape-

memory property although it may not be suitable for every MCA aneurysm, and it has been used only in select cases.

pCONus device The pCONus devices are stent-like self-expanding nitinol implants that blossom like a flower inside the aneurysm to facilitate the “waffle-cone 

technique.” However, there are some concerns about pCONus device deployment, especially regarding thromboembolic complications.

EFB, early frontal branch; ETB, early temporal branch; EVT, endovascular treatment; FD, flow diverter; LSA, lenticulostriate artery; MCA, middle cerebellar artery; M2, second segment of the 
MCA; PAO, parent artery occlusion; WEB, woven endobridge.

FIGURE 5

Parent artery occlusion in MCA aneurysm. Upper panel: CTA 
showing a serpentine aneurysm of the distal MCA; Lower panel: 
X-ray image showing parent artery occlusion of the aneurysm by 
coiling and Onyx casting. CTA, computed tomography angiography; 
MCA, middle cerebellar artery; M1, first segment of the MCA.
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aneurysm neck and maintains the coils within the aneurysm (85). 
According to the design, Neqstent can be applied to MCA aneurysms; 
however, reports are rare, and more experience is needed.

9.1.4. Luna/Artisse embolization system
Luna named Artisse in the newest version (5, 62). Previous studies 

showed that the Luna/Artisse embolization system was safe and 
effective (86, 87). However, further study with a large sample is needed.

9.2. Stent-like devices

Stent-like devices include the pCONus device (Phenox GmbH, 
Bochum, Germany), the Barrel device (Medtronic/Covidien, Irvine, 
California, United  States), the eCLIP (Endovascular Clip System) 
device (Evasc Medical Systems, Vancouver, Canada), and the 
PulseRider device (Cerenovus, Irvine, CA, United States) (currently, 
this device is not widely available) (6).

FIGURE 6

FD deployment in MCA aneurysm. (A) Left panel: DSA showing a 
wide-necked proximal MCA aneurysm (arrow); right panel: 
reconstructive CT showing FD deployment in the aneurysm in which 
the aneurysm was coiled loosely. (B) Left panel: Three-dimensional 
DSA showing an MCA bifurcation aneurysm (arrow); Right panel: 
Vaso-3D-DSA showing FD deployment across the bifurcation of the 
MCA aneurysm (arrow). (C) Left panel: DSA showing that a saccular 
flow-related aneurysm of the proximal MCA was coiled; right panel: 
Vaso-3D-DSA showing FD deployment in the aneurysm and that the 
aneurysm was coiled. (D) Left panel: Vaso-3D-DSA showing that an 
MCA bifurcation aneurysm was coiled under FD assistance; right 
panel: postoperative MRI showing acute ischemia of the ipsilateral 
hemisphere. DSA, digital subtraction angiography; FD, flow diverter, 
MCA, middle cerebellar artery; M1, first segment of the MCA; MRI, 
magnetic resonance imaging.

FIGURE 7

WEB device deployment in MCA aneurysm. (A) DSA showing the 
position of the VIA microcatheter (arrow) in the aneurysm. 
(B) Unsubtracted DSA (upper panel) and DSA (lower panel) showing 
the WEB deployed in the aneurysm (arrows). DSA, digital subtracted 
angiography; MCA, middle cerebellar artery; M1, first segment of the 
MCA; WEB, Woven endobridge.
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9.2.1. pCONus device
Compared with other devices, pCONus devices were popularly 

used, including pCONus 1, pCONus 2, pCONus 2 HPC, and pCANvas 
devices. The pCONus devices are stent-like self-expanding nitinol 
implants that blossom like a flower inside the aneurysm to facilitate 
the “waffle-cone technique” (88–92). Some reports have shown that 
the use of a pCONus device to assist in coiling of MCA aneurysms 
successfully treats more than 95% of cases and achieves adequate 
aneurysm occlusion in more than 80% of cases, such as in Ulfert et al.’s 
report (93), in the pToWin trial (94), in Morales-Caba et al.’s report 
(91), and in Yeomans et al.’s report (92).

Although the above outcomes were attractive, there were some 
concerns about pCONus device deployment, especially regarding 
thromboembolic complications. In Krupa et al.’s meta-analysis of eight 
studies (198 patients with 200 aneurysms, including 89 MCA 
aneurysms), the intraprocedural complication rate was 17.3%, and the 
most frequent complication was thromboembolic events, occurring 
in 12.1% of all procedures (6). Therefore, there is a need for consensus 
regarding the most effective antiplatelet regimen that can be applied 
to reduce the incidence of thromboembolic events. In addition, more 
evidence is necessary to support the efficacy of the pCONus device for 
MCA bifurcation aneurysms.

9.2.2. Barrel and eCLIP devices
The barrel device is a closed-cell microstent that can be used to 

reconstruct the aneurysm neck, and its key feature is a barrel section 
that herniates over the aneurysmal ostium (95). It can be used to assist 
in the coiling of MCA bifurcation aneurysms, such as in Gory et al.’s 
report (2018) (96) and Kabbasch et al.’s report (97). Although good 
outcomes were shown in the above reports, the sample size was small. 
A further study is needed.

The eCLIP device is a hybrid device with both neck bridging and 
flow-diversion properties (98). Recent studies have confirmed its 
effect in assisting coiling aneurysms, such as in de Vries et al.’s study 
(99) and in Diestro et al.’s report (100). The eCLIP device can be used 
for the treatment of MCA bifurcation aneurysms; however, it has been 
less frequently reported. More evidence is needed.

10. Summary

Currently, for MCA aneurysms, clipping is still regarded as the 
first-line therapy; EVT can be an alternative, and coiling EVT is still 
the preferred therapy. FD deployment can be used for the selective 

treatment of MCA, especially for dissecting aneurysms. PAO can 
be used to treat distal MCA aneurysms. In addition, some new devices 
can be  used, such as intrasaccular flow disruptors and stent-like 
devices, of which the WEB device and pCONus device are advanced 
products. Regarding other new products for the treatment of MCA 
aneurysms, evidence is lacking, and longer-term data for most EVT 
devices are not available.
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