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[Abstract] Objective To investigate the clinical effect of cerebral vascular disease treated by
transplantations of the short-segment radial artery (RA) using the internal maxillary artery (IMA) as the
feeding artery. Methods and Results The clinical data of 5 cases with cerebral vascular disease treated
by IMA-RA-cerebral artery bypass (IMAB) from August 2018 to April 2021 in the First Hospital of China
Medical University were retrospectively analyzed. There were 3 cases of dissecting aneurysms [one case of
right middle cerebral artery (MCA) M2 segment, one case of left MCA M1 segment, one case of right
posterior cerebral artery (PCA) P2 segment], and 2 cases of vertebral basilar artery ischemia [one case of
bilateral vertebral artery (VA) occlusion, one case of severe basilar artery (BA) stenosis]. Two patients
underwent the IMA -RA -M2 bypass, and 3 patients underwent the IMA -RA -P2 bypass. Intraoperative
indocyanine green angiography (ICGA) and Doppler ultrasonography confirmed patency of the RA in 4 cases
and occluded RA in one case (the anastomosis of IMA-RA was opened, the intima of IMA was dissociated
from the media, and RA was unobstructed after resuture). One patient developed basal ganglia infarction

after the surgery. The RA blood flow was measured by ultrasound 123, 51, 77, 69 ml/min in 4 patients at
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one week after the surgery. One patient had a RA blood flow of 89 ml/min on 6 months after the surgery
(69 ml/min on one week after the surgery), and one patient had a RA blood flow of 66 ml/min 26 months
after the surgery (51 ml/min on one week after the surgery). One patient with dissociated M1 segment
aneurysm with ischemic onset developed ischemic infarction in basal ganglia region after open aneurysm
and bypass, and modified Rankin Scale (mRS) increased by one point on one week after surgery. mRS
score of 3 patients decreased by one point and one patient had no change; after 840 months of follow-up,
all patients recovered well, with mRS score of 0 in 2 cases, one in 2 cases, and 2 in one case.
Conclusions The IMAB can provide moderate flow of blood supply to brain tissue, and the RA has good

patency and stable flow during long-term follow -up. This operation can be used to treat patients with

cerebral vascular disease of choosy and reduce the risk of cerebral ischemia effectively.
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Table 1. Case information and curative effects of 5 patients with cerebral vascular disease treated by IMAB
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Figure 1 Preoperative imaging of Caes 2 An anterior-posterior view (Panel la) and a lateral view (Panel 1b) of the right ICA DSA
showed a right MCA M2 upper trunk dissecting aneurysm (thick arrow indicates) and the occlusion of M2 lower trunk (thin arrow
indicates). Axial T,WI showed a high signal of thrombus in the right MCA aneurysm (arrows indicate; Panel Ic, 1d).
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Figure 2 Right IMA-RA-M2 bypass, trapping and removal of right M2 upper trunk dissecting aneurysm intraoperative view of
Case 2 3D reconstruction CTA navigation assisted to locate the pterygoid segment of the right IMA (Panel 2a). The RA was
exposed and the small branches of the RA were cut off with mini-titanium ligation clips, and the radial veins accompanying
both sides were retained (Panel 2b). The right MCA M2 superior trunk was exposed (Panel 2¢). End-to-side anastomosis of
the RA-M2 superior trunk were performed (Panel 2d). The pterygoid segment of the right IMA was exposed (Panel 2e). End-to-
side anastomosis of IMA-RA was performed. The distal IMA at the anastomotic site was ligated with two titanium ligation clips

(Panel 2f). A giant thrombotic aneurysm of right MCA (diameter 30 mm) was exposed (Panel 2g). Resection of thrombus in

aneurysm, trapping of aneurysm with clips (Panel 2h).
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Figure 3 3D painting of "realistic style" of Case 2 right IMA-RA-M2 bypass, trapping and removal of right M2 upper trunk dissecting
aneurysm Right frontotemporal orbitozygomatic approach (Panel 3a). Exposing the aneurysm in the sylvian fissure (thick arrow
indicates) and the pterygoid segment of IMA in the inferior temporal fossa (thin arrow indicates, Panel 3b). Right IMA-RA-M2 bypass
grafting (Panel 3c). Trapping the aneurysm with clips (thick arrow indicates), and ligating the distal IMA at the anastomotic site with
titanium ligation clips (thin arrow indicates, Panel 3d).
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Figure 4 Postoperative and follow up imaging of Case 2 3D-CTA anterior-posterior view (Panel 4a) and lateral view (Panel 4b)
showed that the RA was patent and connected between pterygoid segment of the right IMA and M2 segment of the MCA. An anterior-
posterior view (Panel 4c¢) and a lateral view (Panel 4d) of the right IMA DSA on one week after surgery showed that the right MCA
disappeared. An anterior-posterior view (Panel 4e) and a lateral view (Panel 4f) of the right ECA DSA on one week after surgery showed
patency of the RA. An anterior-posterior view (Panel 4g) and a lateral view (Panel 4h) of the right ECA DSA on 26 months after the
operation showed patency of the RA.
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Figure 5 Preoperative imaging of Caes 5 An anterior-posterior view of the right VA DSA showed severe stenosis in the mid-basilar
artery (arrow indicates, Panel 5a). Lateral CTA (Panel 5b) and 3D reconstruction CTA (Panel 5c¢) showed the position of the right IMA
course, the zygomatic arch and mandible. The pterygoid segment of the right IMA (horizontal segment) was planned as a feeding artery.
Figure 6 IMA-RA-P2 bypass intraoperative view of Case 5 The right PCA P2 segment (yellow-white sclerosis of the artery wall) was
exposed by the subtemporal approach (Panel 6a). The RA-PCA end-to-side anastomosis were performed (Panel 6b). The PCA pressure
was measured as 30/25 mm Hg (mean 27 mm Hg), and the patient’s blood pressure was 138/58 mm Hg (mean 82 mm Hg). The pterygoid

segment of the IMA in the right inferior temporal fossa was exposed (Panel 6¢). The right IMA -RA end-to-side anastomosis were
performed, and ligated the distal IMA at the anastomotic site with two titanium ligation clips (Panel 6d).
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Figure 7 Postoperative and follow up imaging of Case
5 An anterior- posterior view (Panel 7a) and a lateral
view (Panel 7b) of right CCA DSA on one week after
the operation showed patency of the RA, with blood flow
supplying bilateral PCA, SCA and superior part of the
BA. A right lateral view (Panel 7¢) and a head to foot

view (Panel 7d) of 3D reconstruction CTA on 3 months after surgery, showed the connection between the pterygoid segment of the right
IMA and P2 segment of the right PCA via the RA. An anterior-posterior view (Panel 7e) and a lateral view (Panel 7f) of the right ECA
DSA on 6 months after the operation, showed that the RA was patent, with blood flow supplying bilateral PCA, SCA and superior 1/3 part

of the BA.
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