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[Abstract] Objective To report bypass treatment for 6 cases of giant intracranial aneurysm, and
discuss the surgical indication and therapeutic effect. Methods A series of 6 patients with giant
intracranial aneurysm underwent extracranial - intracranial bypass. Pre-operative cerebral hemodynamics,
mode of bypass, and the clinical and imaging outcomes were analysed. Results Among 6 patients, 3
patients underwent trapping and resection (or parent vessel reconstruction) combined with low-flow bypass
while the other 3 patients underwent clipping (or trapping) combined with high-flow bypass (external carotid
artery-radial artery/great saphenous vein-middle cerebral artery bypass). The follow-up period ranged from
6 to 28 months (mean 17 months). The short-term and long-term cerebral aniography and CT angiography
showed the bypass vessel and anastomotic stoma were all patent. Signs and symptoms were improved in
different degree. During follow - up period, no acute hemorrhagic or ischemic cerebrovascular events
occurred. Among 3 patients who underwent combined low -flow bypass, the long-term modified Rankin
Scale (mRS) was 0 in 2 patients and 2 in one patient. Among the other 3 patients who underwent combined
high-flow bypass, the long-term mRS was 0 in one and 1 in 2 patients. Conclusion Surgical treatment for
complex intracranial aneurysm may sacrifice the parent vessel or the distal MCA branches. It is according
to the patients condition and different intracranial - extracranial vascular bypass which may effectively
preserve the blood flow. Perfusion CT in combination with digital subtraction angiography can be used to
evaluate distal perfusion status and collateral circulation in patients with giant intracranial aneurysm.
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Table 1. The general features and mode of bypass
surgery in 6 cases of giant intracranial aneurysm
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Figure 1 A case of 11-year-old female patient presented chronic headache and left limbs dyskinesia for 9 years due to giant
intracranial aneurysm. CT plane scan shows giant intracranial aneurysm located at right temporal area with eggshell-liked calcification
(arrow indicates, Panel la). Coronal MRI shows the flow void signal (arrow indicates, Panel 1b). The patient presented with loss of
conscious and aggravation of hemiplegia in the second day of admission, CT shows subarachnoid hemorrhage (arrow indicates, Panel 1c).
CT shows subarachnoid hemorrhage and low density in the surrounding area (arrow indicates, Panel 1d). Anteroposterior right carotid
angiography shows the aneurysm located at the M1 segment of middle cerebral artery (MCA), and the distal MCA occluded (arrow
indicates, Panel le). Lateral right carotid angiography shows the aneurysm located at the M1 segment, and the distal MCA occluded
(arrow indicates, Panel 1f). Emergent superficial temporal artery-middle cerebral artery M2 segment (STA-M2) bypass with right MCA
trapping was performed, the postoperative digital subtraction angiography (DSA) shows patent STA - MCA anastomosis with complete
occlusion of aneurysm (arrow indicates, Panel 1g). The postoperative DSA shows patent STA-MCA anastomosis and smooth flow of distal
MCA branches (arrow indicates, Panel 1h). Postoperative CT shows high density in the right temporal and frontal lobe at the 10th day
after operation, which suggests post-infarction hemorrhage (arrow indicates, Panel 1i). CT at the 26th month after operation shows the
softening lesion (arrow indicates, Panel 1j). CT angiography (CTA) at the 26th month after operation shows patent STA - MCA
anastomosis (arrow indicates, Panel 1k). CTA at the 26th month after operation shows smooth flow of distal MCA branches (arrow
indicates, Panel 11)
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Figure 2 A case of 33 -year-old female patient presented chronic headache for 3 weeks due to giant intracranial aneurysm. CT
angiography (CTA) shows giant intracranial aneurysm located at left M1 segment and proximal M2 segment of middle cerebral artery
(MCA) (arrow indicates, Panel 2a). Anteroposterior left carotid angiography shows the aneurysm located at the M1 segment and proximal
M2 segment, and patent distal MCA (arrow indicates, Panel 2b). Lateral left carotid angiography shows the aneurysm located at the M1
segment and proximal M2 segment, and patent distal MCA (arrow indicates, Panel 2¢). Preoperative CT perfusion imaging (CTP) shows
cerebral blood flow (CBF) at the aneurysm side slightly reduced (Panel 2d). Preopertive CTP shows cerebral blood volume (CBV) at the
aneurysm side slightly increased (Panel 2e). Preoperative CTP shows mean transit time (MTT) at the aneurysm side slightly increased
(Panel 2f). Preoperative CTP shows time to peak (TTP) at the aneurysm side slightly increased (Panel 2g). External carotid artery-great
saphenous vein-middle cerebral artery M2 segment (ECA-GSV-M2) bypass with MCA trapping was performed, the postoperative digital
subtraction angiography (DSA) shows patent saphenous vein anastomosis and smooth flow of distal MCA branches (arrow indicates, Panel
2h). The postoperative DSA shows patent saphenous vein anastomosis with complete occlusion of aneurysm (arrow indicates, Panel 2i).
CTA at the 6th month after operation shows patent saphenous vein anastomosis and distal MCA branches (arrow indicates, Panel 2j)
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Figure 3 A case of 13-year-old female patient presented with chronic headache for 20 days due to giant intracranial aneurysm. CT
plane scan shows giant intracranial aneurysm located at suprasellar and parasellar area (arrow indicates, Panel 3a). Anteroposterior left
carotid angiography shows the aneurysm located at the left C2 segment of internal carotid artery (ICA), and the distal ICA occluded and
a large process can be seen (arrow indicates, Panel 3b). Lateral left carotid angiography shows the aneurysm located at the left C2
segment, and the distal ICA occluded (arrow indicates, Panel 3c). Anteroposterior right carotid angiography shows the right ICA flow
compensating for the left anterior cerebral artery (ACA) and middle cerebral artery (MCA) blood-supply area (arrow indicates, Panel 3d).
Preoperative CT perfusion imaging (CTP) shows cerebral blood flow (CBF) in the aneurysm side significantly reduced (Panel 3e).
Preoperative CTP scan shows cerebral blood volume (CBV) at the aneurysm side slightly increased (Panel 3f). Preoperative CTP shows
mean transit time (MTT) at the aneurysm side significantly increased (Panel 3g). Preoperative CTP shows time to peak (TTP) at the
aneurysm side significantly prolonged (Panel 3h). Superficial temporal artery-middle cerebral artery M2 segment (STA-M2) bypass with
left ICA trapping was performed, the postoperative CT shows the aneurysm was totally removed and there were no infarction or
hemorrhage (arrow indicates, Panel 3i). Postoperative angiography shows patent STA - MCA anastomosis with complete occlusion of
aneurysm (arrow indicates, Panel 3j). Postoperative angiography shows smooth flow of distal MCA branches (arrow indicates, Panel 3k).
Postoperative angiography shows the right ICA flow compensating for the left ACA and MCA blood-supply area (arrow indicates, Panel 31)
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