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Cerebral blood flow dynamics

Left Atrial Reverse Remodeling in Patients Supported With Durable Left Ventricular Assist
Devices and Clinical Implications
Intracranial pressure dynamics, cerebral autoregulation, and brain perfusion after
decompressive craniectomy in malignant middle cerebral artery infarction: is there a role for
invasive monitoring?
A computational framework for quantifying blood flow dynamics across myogenically-active
cerebral arterial networks
APOE4 carriers display loss of anticipatory cerebrovascular regulation across the Alzheimer's
disease continuum
Dynamic vertebral artery recanalization as a cause for recurrent posterior circulation
thromboembolic stroke: illustrative case
Aquaporin-4 inhibition alters cerebral glucose dynamics predominantly in obese animals: an MRI
study
The diagnostic value of advanced tracer kinetic models in evaluating high grade gliomas
recurrence and treatment response using dynamic contrast-enhanced MRI
Cerebrovascular morphology: Insights into normal variations, aging effects, and disease
implications

A monoexponential model characterizing cerebral blood flow velocity dynamics at the onset of
exercise may mask dynamic responses by the cerebrovasculature countering large fluctuations of
middle cerebral artery blood velocity (MCAv) and cerebral perfusion pressure (CPP) oscillations.
Therefore, the purpose of this study was to determine whether the use of a monoexponential model
attributes initial fluctuations of MCAv at the start of exercise as a time delay (TD). Twenty-three adults
(10 women, 23.9 ± 3.3 yrs; 23.7 ± 2.4 kg/m2 ) completed 2 min of rest followed by 3 mins of
recumbent cycling at 50 W. MCAv, CPP, and Cerebrovascular Conductance index (CVCi), calculated as
CVCi = MCAv/MAP × 100 mmHg, were collected, a lowpass filter (0.2 Hz) was applied, and averaged
into 3-second bins. MCAv data were then fit to a monoexponential model [ΔMCAv(t) = Amp(1 - e-(t-
TD)/τ )]. TD, tau (τ), and mean response time (MRT = TD + τ) were obtained from the model.
Subjects exhibited a TD of 20.2 ± 18.1 s. TD was directly correlated with MCAv nadir (MCAvN ), r =
-0.560, p = 0.007, which occurred at similar times (16.5 ± 15.3 vs. 20.2 ± 18.1 s, p = 0.967).
Regressions indicated CPP as the strongest predictor of MCAvN (R2a = 0.36). Fluctuations in MCAv
were masked using a monoexponential model. To adequately understand cerebrovascular
mechanisms during the transition from rest to exercise, CPP and CVCi must also be analyzed. A
concurrent drop in cerebral perfusion pressure and middle cerebral artery blood velocity at the start
of exercise forces the cerebrovasculature to respond to maintain cerebral blood flow. The use of a
monoexponential model characterizes this initial phase as a time delay and masks this large
important response 1).
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