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[Abstract] Objective To explore the efficacy and safety of intracranial-intracranial bypass for the
treatment of complex intracranial aneurysms. Methods and Results A total of 32 patients with complex
intracranial aneurysms who were hospitalized for treatment at Huashan Hospital, Fudan University from
January 2015 to December 2023 were included. Surgical methods included in-situ bypass, reimplantation,
reanastomosis and bypass with interposition graft. For middle cerebral artery (MCA) aneurysms (n = 16),
there were 5 cases of in-situ bypass, one case of reimplantation, 3 cases of reanastomosis, and 7 cases of
bypass with interposition graft. For anterior cerebral artery (ACA) aneurysms (n = 8), there were 5 cases of
in-situ bypass and 3 cases of reimplantation. For anterior communicating artery (ACoA) aneurysms (n = 2),
both cases were in-situ bypass. For posterior circulation aneurysms (n = 6), there were 3 cases of in-situ
bypass, 2 cases of reanastomosis, and one case of bypass with interposition graft. The intraoperative graft
vessels patency rate was 100%. Among the 23 patients who participated in follow-up imaging for more than
6 months postoperatively, no obvious recurrence was indicated by imaging. Among the 28 patients who
participated in modified Rankin Scale (mRS) follow-up, there was one case of 5, 5 cases of 3, 2 cases of 2,

one case of 1, and 19 cases of 0. Postoperative hemorrhagic complications occurred in 3 cases (9.37%),
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and ischemic complications occurred in 10 cases (31.25%), with no patients requiring unplanned secondary

surgery for complication treatment. Conclusions

Intracranial - intracranial bypass has good efficacy and

safety for the treatment of complex intracranial aneurysms and has unique advantages in the microsurgical

treatment of complex intracranial aneurysms.
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Figure 1 A 17-year-old male patient (Case 16) was admitted (June 2023) due to recurrent headache for 5 years. The clinical diagnosis
was dissection aneurysm of the M1 segment of left MCA, and Al-RA-M2 bypass was performed. Surgical approach and plan: the
aneurysm was located at the end of the M1 segment of left MCA and was a dissection aneurysm, making conventional clipping and
aneurysmoraphy unfeasible. The RA was chosen as the graft for blood flow reconstruction, and Al1-RA-M2 bridge was conducted.
Because the aneurysm had perforating arteries, proximal occlusion was performed, with the perforators receiving blood supply from the
distal bypass graft. Preoperative and postoperative imaging and intraoperative findings Preoperative axial CT showed a high-density
lesion in the anterior left temporal lobe (arrow indicates, Panel la). Preoperative anteroposterior, lateral and oblique DSA showed a
dissection aneurysm in the M1 segment of left MCA (arrows indicate, Panel 1b—1d). Preoperative enhanced VW - HRMRI showed
significant enhancement of the aneurysm wall with intra sac mix signals showing turbulent blood flow inside the aneurysm (arrow
indicates, Panel le). Intraoperative end-to-side anastomosis between RA (arrow indicates) and A1l (Panel 1f). End-to-side anastomosis
between RA and M2 (arrow indicates, Panel 1g). Proximal occlusion of the aneurysm (Panel 1h). Postoperative axial T,WI (Panel 1i),
fat suppression T,-FLAIR (Panel 1j) and DWI (Panel 1k) showed no significant edema or ischemia in the surgical area on the 3rd day
after operation. Postoperative DSA of the left ICA showed no aneurysm visualization, and the graft was patent on the 4th day after
operation (Panel 11).
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Figure 2 A 57-year-old female patient (Case 23) was admitted (February 2022) due to an aneurysm was found during physical
examination becase of experiencing tongue numbness for 4 months. The clinical diagnosis was an aneurysm at the A2-A3 bifurcation of
right ACA. A staged approach was planned: performing a bypass first, followed by the implantation of a flow diverter. Surgical strategy
and plan: the aneurysm was located at the bifurcation, and the implantation of the flow diverter could alter the blood flow to the other
A3, which might cause cerebral infarction in the region supplied by A3. The parent artery had already developed aneurysmal changes,
with no normal proximal artery, making conventional craniotomy for clipping and remodeling difficult and prone to recurrence. A3-A3
side-to-side anastomosis was first performed to establish distal A3 blood supply, followed by the placement of a flow diverter in a second
stage to remodel the aneurysmal artery. Preoperative and postoperative imaging and intraoperative findings Preoperative right [CA DSA
showed an aneurysm at the A2-A3 bifurcation (arrow indicates, Panel 2a). Preoperative right ICA DSA 3D volume reconstruction showed
the aneurysm located at the A2-A3 bifurcation involving both A3 branches (arrow indicates, Panel 2b). Left ICA DSA showed no
bilateral ACA (Panel 2¢). The right ICA neck compression test indicated open ACoA (Panel 2d). Preoperative enhanced VW-HRMRI
showed significant enhancement of the aneurysm wall (arrow indicates, Panel 2e). Intraoperative exposure of both A3 branches (Panel
2f). The side-to-side anastomosis of both A3 branches (arrow indicates, Panel 2g). Intraoperative ICGA showed patency of both A3
branches (Panel 2h). Postoperative axial CT showed no obvious bleeding on the 1st day after operation (Panel 2i). Postoperative axial
DWI showed no significant cerebral infarction on the 3rd day after operation (Panel 2j). In second stage operation, right ICA DSA after
flow diverter placement showed significant retention of contrast agent within the aneurysm (Panel 2k). Eight months after operation, right
ICA DSA showed disappearance of the aneurysm (Panel 2I).
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Table 1.
treatment  of  complex
intracranial-intracranial bypass in 32 cases

The locations and surgical methods for the
intracranial  aneurysms  with
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