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Prediction of cerebral hyperperfusion after carotid
endarterectomy with three dimensional-pseudocontinuous and
territorial arterial spin labeling
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[Abstract] Objective To observe the value of three dimensional-pseudocontinuous arterial spin labeling (3D-pcASL) and
territorial arterial spin labeling (tASL) for prediction of cerebral hyperperfusion after carotid endarterectomy (CEA).
Methods A total of 29 patients with severe stenosis of common carotid and internal carotid artery (ICA) who underwent
CEA were enrolled. The cerebral blood flow (CBF) of the middle cerebral artery and perfusion volume (PV) of each
arterial blood supply area were measured with 3D-pcASL and tASL before and after CEA. Te total PV (PV,u) and
difference ratio of CBF (DRcpr) on the affected side were calculated. PV of bilateral ICA, PV and the CBFperaion Were
compared before and after CEA. The patients were divided into hyperperfusion group ( n=6) and non-hyperperfusion group
(n=23) according to the DRegr. PV of bilateral ICA, PV and CBF,pion were compared between groups. Receiver
operating characteristic (ROC) curves were drawn, and the areas under the curves (AUC) were calculated to evaluate the
efficacy of preoperative CBF gperation and PV for predicting the occurrence of postoperative hyperperfusion. Results Before
CEA., CBFgperation and PV o of hyperperfusion group were significantly lower than those of non-hyperperfusion group (all P
<C0.05). After CEA, CBF pemion and PV of operative ICA increased, and PV of ICA on the contralateral side decreased
than before (all P<<0.05). AUC of the preoperative CBF jperation and PV o for predicting the occurrence of hyperperfusion
was 0.942 and 0.790, respectively. Conclusion  3D-pcASL and tASL could be used to non-invasively display CBF
perfusion, directly observe and measure the collateral circulation. Preoperative CBF and PV . had relative high effect for
predicting the occurrence of hyperperfusion after CEA.

[ Keywords endarterectomy, carotid; cerebrovascular circulation; collateral circulation; hyperperfusion; arterial
spin labeling
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