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Background: Recurrent complex middle cerebral artery (MCA) aneurysms after

combined clipping and endovascular surgery are challenging, and if conventional

techniques are adapted, advanced surgical, endovascular, and a combination of

both techniques are often required. For such complex aneurysms, safe and effective

straightforward techniques for all neurovascular surgeons are warranted. We describe

the details of staged hybrid techniques with straightforward bypass surgery followed by

flow diverter deployment in a patient with complex MCA aneurysm.

Illustrative Case: A 69-year-old woman presented with left recurrent large MCA

aneurysm enlargement 25 years after direct surgery and coil embolization for ruptured

aneurysm. The recurrent MCA aneurysm had large and complex morphology and was

adhering to the brain tissues. Therefore, it was unsuitable to treat such aneurysm with

conventional surgical and endovascular techniques with a high risk of morbidity. We

performed (1) M2 ligation following superficial temporal artery-M2 bypass and (2) flow

diverter deployment assisted with coil packing in two sessions. Three months after the

second session, the aneurysm was completely occluded with endothelialization of the

neck. Angiographic findings revealed no recurrence 12 months after the treatment.

Conclusions: Staged hybrid techniques with straightforward bypass surgery followed

by flow diverter deployment may be a safe and effective treatment for complex recurrent

MCA aneurysms.

Keywords: aneurysm, bypass, endovascular therapy (EVT), hybrid technique, middle cerebral artery aneurysms

INTRODUCTION

Recurrent complex middle cerebral artery (MCA) aneurysms after clipping and endovascular
surgery are challenging because advanced direct surgery and endovascular techniques are often
required (1–8). For such complex aneurysms, safe and effective straightforward techniques for all
neurovascular surgeons are warranted. We describe a staged hybrid technique characterized by M2
ligation following superficial temporal artery (STA)-M2 bypass and flow diverter (FD) deployment
assisted with coil packing for recurrent complex large MCA aneurysm.
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FIGURE 5 | Left internal carotid angiography 3 months after treatment reveals complete occlusion of the aneurysm with endothelialization of the neck. (A) In an

antero-posterior view. (B) In a lateral view.

graft such as a radial artery or saphenous vein. However,
uncertain aneurysm occlusion in flow alteration treatment,
cerebral infarction due to graft occlusion, and hyperperfusion
for high-flow bypass have been a concern (1–3). In contrast,
endovascular techniques, including even FD deployment, have
the risk of incomplete occlusion and recurrence, especially in
complex large MCA bifurcation aneurysms (4–7, 17).

In recent years, novel endovascular devices have become
available for wide-neck bifurcation aneurysms, such as

PulseRider and Woven EndoBridge devices (18, 19). However,
the use of these devices for aneurysms with a steep parent
artery-aneurysm angle, previous coil mesh, or thrombus
is contraindicated.

Advantage of FD Deployment Following
Transformed Aneurysm Morphology
We proposed that FD should be deployed following the sacrifice
of the jailed M2 after STA-MCA bypass for complex MCA
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FIGURE 6 | Schematic illustration depicting the present techniques.

aneurysm. FD has been increasingly used in endovascular
treatment of distal anterior circulation aneurysms for treatment
efficacy (5, 7, 20, 21). Especially for giant and large aneurysms, FD
treatment provides a higher complete occlusion rate at follow-
up and a lower recurrence rate than stent-assisted coiling, while
the immediate occlusion rate is similar for both treatments
(residual aneurysm in almost cases) (22). In the FD treatment
for MCA aneurysms, subsequent infarction of the LSA territory
after FD deployment is not a major concern under suitable
antiplatelet management based on previous reports and clinical
experiences of FD in more than a decade (23). However,

MCA location has been an independent factor associated
with lower occlusion rate, and the FD treatment for MCA
bifurcation aneurysms has not been suitable unless conventional
treatment options are ineffective (4–6). In an experimental study,
incomplete occlusion following FD deployment for bifurcation
aneurysms can be caused by persistent flow of the jailed artery
(17). Therefore, combined treatment with branch occlusion for
FD deployment is recommended. Transforming a bifurcation
aneurysm to a sidewall type using our staged strategy facilitates
neo-endothelialization after FD deployment, resulting in long-
term stability of aneurysm occlusion.
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CONCLUSION

We present a case in which staged hybrid techniques with
straightforward bypass surgery followed by FD deployment were
introduced to successfully obliterate complex recurrent MCA
aneurysms 25 years after direct surgery and coil embolization.
This strategy may be safe and effective, and, comprising the
preferred treatment option for complex MCA aneurysms, it
could be widely adopted by neurovascular surgeons.
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