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Direct Aneurysm Surgery in the Multimodal Treatment Era
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Recent technical advances in endovascular therapy for the treatment of cerebral aneurysms have led
to comparisons of its benefits with those of direct microsurgical repair. The criteria for selecting an opti-
mal approach for individual patients vary across both practitioners and institutions. Therefore, we
reviewed the records of 1,977 consecutive patients, treated between 2012 and 2017 at our facility, to evalu-
ate current aneurysm treatment strategies and their results. During the study period, of the 1,977 patients,
1,026 (51.9%) underwent microsurgical repair. Over time, the number of patients undergoing microsurgery
did not decrease, but the proportion of complex aneurysms increased in the microsurgical group. Pres-
ently, patients with wide-based, irregular-shaped small aneurysms; partially thrombosed aneurysms;
large/giant aneurysms ; and blood blister-like aneurysms predominantly undergo microsurgery at our
institution. Microsurgery continues to be a principal primary treatment modality for complex lesions or as
salvage treatment after endovascular treatment. Therefore, advanced training opportunities are necessary
to improve the skills of cerebrovascular surgeons.
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Fig. 1 Bar chart depicting aneurysm treatment patterns at

our institution
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Fig. 2 Diagrams showing our structured approach toward aneurysm treatment
A : Ruptured aneurysm
B : Unruptured aneurysm
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Fig. 3 Bar chart showing aneurysm surgery patterns in our

institution

Fig.4 Imaging studies in a 68-year-old male pre-

senting with headaches

A, B : Preoperative three-dimensional (3D)-angio-
grams show an irregular-shaped wide—neck ante-
rior communicating artery aneurysm.

C : Postoperative 3D-computed tomography (CT)
angiogram showing complete obliteration of the
aneurysm.

D : Postoperative magnetic resonance (MR) imaging
showing no complications.
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Fig.5 Imaging studies in a 57-year-old female

presenting with headaches

A, B : Preoperative two-dimensional (2D, A)- and
3D (B) -left internal carotid arteriograms showing
a posterior communicating artery aneurysm ; the
posterior communicating artery originates from
the dome of the lesion.

C : Postoperative 3D-left internal carotid arteriogram
showing complete obliteration of the aneurysm
with preservation of the posterior communicating
artery (arrow).

D : Postoperative MR imaging showing no complica-
tions.

Fig. 6 Imaging studies in a 72-year-old male
presenting with progressive diplopia
and left hemiparesis

A : Preoperative 3D-angiogram showing a partially
thrombosed, right basilar artery-superior cere-
bellar artery aneurysm.

B : Preoperative MR imaging showing the aneurysm
with a significant mass effect in the midbrain.

C : Postoperative 3D-CT angiogram showing com-
plete obliteration of the aneurysm.

D : Postoperative MR imaging showing aneurysm
resolution and improvement of the mass effect
in the midbrain.
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Fig. 7 Imaging studies in a 66-year-old female presenting with right oculomotor and abducens palsy
A-D : Preoperative 3D-CT angiograms (A, B) andleft (C) andright (D) internal carotid arteriograms showing
bilateral internal carotid large aneurysms and middle cerebral artery aneurysms, respectively.
E : Postoperative 3D-CT angiogram showing complete obliteration of the aneurysms after bilateral cervical carotid
artery occlusion, EC-RA-M2 bypass, and clipping.
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Fig. 8 Imaging studies in a 49-year-old male with subarachnoid hemorrhage

A : Initial CT image showing subarachnoid hemorrhage.

B : Postendovascular 3D-right internal carotid arteriogram showing complete embolization.
C : 3D-right internal carotid arteriogram at 2-year follow up showing recurrence of the aneurysm despite repeated

coil embolization.

D, E : Postoperative 2D (D)- and 3D (E)-CT angiograms showing complete obliteration of the aneurysms after

trapping of the aneurysm and EC-RA-M2 bypass.

F : Postoperative MR imaging showing no complications.
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