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Introduction: 
Cerebral vasospasm remains a major cause of delayed cerebral ischemia (DCI) and poor neurological outcome 
after aneurysmal subarachnoid hemorrhage (aSAH). Transcranial Doppler (TCD) is a non-invasive bedside tool 
widely used for vasospasm detection, yet its predictive value in routine clinical practice remains debated. This 
study aimed to evaluate the performance of TCD in predicting angiographic vasospasm and clinical outcomes 
after aSAH. 
Methods: 
We conducted a prospective observational study in a neurocritical care unit including consecutive adult 
patients admitted for aSAH between January 2023 and June 2025. Daily TCD measurements of mean flow 
velocity (MFV) in the middle cerebral artery (MCA) were performed from day 1 to day 14. Vasospasm was 
defined as MFV ≥120 cm/s and severe vasospasm as MFV ≥200 cm/s or Lindegaard ratio ≥3. Angiographic 
vasospasm confirmed by CT angiography or digital subtraction angiography served as the reference standard. 
The primary endpoint was the occurrence of angiographic vasospasm. Secondary endpoints included delayed 
cerebral ischemia and functional outcome at 3 months assessed by modified Rankin Scale (mRS) 
Results: 
A total of 124 patients were included (mean age 56 ± 13 years; 62% female). Angiographic vasospasm occurred 
in 41 patients (33%). TCD detected vasospasm with a sensitivity of 82% and specificity of 74%. Severe 
vasospasm on TCD was strongly associated with angiographic vasospasm (OR 5.6, 95% CI [2.3–13.4], p < 0.001). 
Patients with elevated MFV ≥120 cm/s within the first 5 days had a higher risk of developing delayed cerebral 
ischemia (28% vs 11%, p = 0.02). Early TCD abnormalities were also associated with poor functional outcome at 3 
months (mRS ≥3: 46% vs 21%, p = 0.01). 
Conclusion: 
Transcranial Doppler is a reliable, non-invasive tool for early detection and prediction of cerebral vasospasm 
after aSAH. TCD may help stratify patients and optimize monitoring and therapeutic strategies in neurocritical 
care settings. 
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Receiver operating characteristic (ROC) curve evaluating the performance of transcranial Doppler mean flow velocity in 
predicting angiographic vasospasm following aneurysmal subarachnoid hemorragie


