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Surgical indication, perioperative management, and procedure 
All patients met the surgical indication criteria according to the contemporary Japanese guidelines for the management of stroke:1) symptomatic moderate-to-severe carotid arterial stenosis > 50% or 2) asymptomatic severe carotid arterial stenosis >70%. We routinely conducted computed tomography angiography, black blood T1-weighted magnetic resonance (MR) imaging, three-dimensional time-of-flight MR angiography, and ultrasound tests before surgery. Diffusion-weighted imaging (DWI) was also routinely performed within 7 days before and within 3 days after carotid endarterectomy (CEA).
Our surgical procedure for CEA was as follows.1 All patients were administered antiplatelet agents and were not intermitted during the perioperative period. All CEAs were performed under multimodal monitoring, including motor-evoked potentials, somatosensory potentials, and near-infrared spectroscopy. Under general anesthesia, the patients were positioned supine with their neck in extension. A linear skin incision along the anterior border of the sternocleidomastoid muscle (SCM) was made with division of the platysma, and the SCM was retracted posteriorly. We routinely used a surgical microscope to perform the following surgical procedure, and a surgical video was recorded using a microscope-mounted video camera device. The deep cervical lymph nodes were removed and dissection was performed along the anterior border of the internal jugular vein while opening the carotid sheath. The common facial and retromandibular veins were then ligated and cut. Under systemic heparinization, the common carotid artery (CCA), internal carotid artery (ICA), external carotid artery (ECA), and arterial branches of the ECA, such as the superior thyroid, lingual, facial, and occipital arteries, were carefully and gently dissected. The ansa cervicalis and hypoglossal nerves were also dissected, and in cases with highly positioned carotid plaques, the ansa cervicalis was sometimes cut, and the hypoglossal nerve was mobilized. The carotid sheath was lifted using a rubber hook to create a shallow surgical field, and vessel loops were inserted under both the distal ICA and the proximal CCA. Meticulous attention was paid to any small amount of bleeding to maintain a bloodless surgical field. After the administration of heparin, the arteries were clamped, and an arteriotomy was performed. We routinely used intraluminal shunts and primary closures without patches. If novice and intermediate surgeons are the primary surgeons, they perform partial or complete surgery under the supervision of expert surgeons.
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