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[ Abstract] Background Complex intracranial aneurysms are one of the most difficult
cerebrovascular diseases to treat, and even experienced cerebrovascular surgeons face great challenges.
Intracranial - intracranial bypass with interposition graft has its unique surgical indications and technical
points, but there is a lack of research reports in the literature at home and abroad. Methods Six patients
with complex intracranial aneurysms who were cured by intracranial-intracranial bypass with interposition
graft from January 2015 to December 2023 in The First Medical Center of PLA General Hospital were
enrolled, DSA was used to evaluate the patency of postoperative grafts and aneurysm development, modified
Rankin Scale (mRS) was used to evaluate the neurological prognosis, and the procedure - related
complications such as cerebral infarction, intracranial hemorrhage, scalp nonunion, and forearm nerve
dysfunction were recorded. Results All 6 patients successfully completed intracranial-intracranial bypass
with interposition graft, with superficial temporal artery (STA) in 5 cases and radial artery (RA) in one case.
The grafts were embedded between the proximal and distal parent arteries in 2 cases, and the grafts were
bridged between the distal donor and proximal donor in 2 cases, one case was reconstructed in a "Y" shape
between the artery and the recipient artery, one case was reconnected proximally to the donor artery, and
the distal end was anastomosed with the branch end-to-end. Postoperative DSA showed all aneurysms
disappeared and the grafts were unobstructed. The average postoperative follow-up was 23.67 months, and
there was no recurrence of aneurysms and grafts occlusion, and the mean mRS score was 0.33 at the last

follow - up. There were no surgery - related complications after surgery. Conclusions Intracranial -
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intracranial bypass with interposition graft is an effective method for the treatment of complex intracranial

aneurysms, which has the technical advantages of strong flexibility, abundant variants and wide range of

indications, and can provide more abundant, safe and effective individualized treatment strategies for

cerebrovascular surgeons.
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Table 1.

treatment of complex intracranial aneurysms in 6 cases

The clinical characteristics and surgical results of intracranial - intracranial bypass with interposition graft for the
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Imaging, intraoperative findings and schematic diagram of surgical design of Case 1 before and after two operations
Axial CT before initial operation (July 4, 2017) showed SAH and intracerebral hematoma formation (arrow indicates), and
intraventricular hemorrhage (Panel la). Preoperative DSA 3D volume reconstruction (July 5, 2017) showed a fusiform aneurysm of
the A1 segment of right ACA (arrow indicates, Panel 1b). Clipping of the aneurysm via right pterional approach was performed in
local hospital, and postoperative CTA 3D volume reconstruction showed satisfactory clipping (Panel lc¢). Two years later (August 5,
2019), CTA 3D volume reconstruction showed aneurysm recurrence (arrow indicates, Panel 1d). DSA 3D volume reconstruction
(August 12, 2019) further confirmed the aneurysm recurrence (arrows indicate, Panel le). Surgical design diagram showed that the
operation plan was intracranial - intracranial bypass with STA as interposition graft (Panel 1f). Clips slippage could be confirmed
during dissecting the aneurysm (arrow indicates, Panel 1g). After the aneurysm was fully dissected, it was resected (Panel 1h). The
bypass with interposition graft was completed (Panel 1i). Intraoperative ICGA showed the patency of graft (Panel 1j). Axial CT on
the first day after operation showed no new neurological dysfunction and infarction (Panel 1k).
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Figure 2 Imaging, intraoperative findings and schematic diagram of surgical design of Case 4 before and after operation Axial CT
before operation showed SAH, especially in the left lateral fissure (arrow indicates, Panel 2a). DSA 3D volume reconstruction showed
a fusiform aneurysm at the junction of M2-M3 segment of left MCA (arrow indicates, Panel 2b). Surgical design diagram showed that
the operation plan was intracranial-intracranial bypass with STA as interposition graft (Panel 2¢). The aneurysm was located in the
recessus of operculum, and was a dissecting aneurysm (Panel 2d). Intracranial-intracranial bypass with STA as interposition graft
between M4 -M4 was performed (Panel 2e). Intraoperative ICGA showed patency of the graft (Panel 2f). Postoperative CTA 3D
volume reconstruction on the fourth day after operation showed the graft was patent and the aneurysm was not visible (Panel 2g).
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Figure 3 Imaging, intraoperative findings and schematic diagram of surgical design of Case 2 before and after operation Axial
T,WI before operation showed a lesion in the left lateral fissure with abnormal vascular flow void (arrow indicates, Panel 3a). DSA
3D volume reconstruction showed a fusiform aneurysm involving two branches of the superior trunk in the M2 segment of left MCA
(arrow indicates, Panel 3b). Surgical design diagram showed that the operation plan was intracranial-intracranial bypass with STA as
interposition graft (Panel 3c¢). The aneurysm was a giant aneurysm (Panel 3d). The aneurysms was resected (Panel 3e). The STA

was used as "Y" structure for the intracranial-intracranial bypass (Panel 3f). Intraoperative ICGA showed that the graft was patent

(Panel 3g).
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