Objective:

Determine vascular pathophysiclogy and prevalence of sleep apnea in patients referred for
cerebrovascular evaluation to elucidate a major stroke risk factor,

Background:

Sleep apnea is associated with stroke and this is likely related in part to vascular physiclogy.
The physiological state of the cerebral circulation can be measured directly, by an objective
new method for processing transcranial Doppler (TCD) data, Dynamic Vascular Analysis
(DVA, J Meurcimaging, April 20047

Sleep disordered breathing is associated with the development of hypertension and increased
right to left cardiac shunting with resultant increased risk of cerebral embaoli.

Methods

Fatients undensent full transcranial Doppler studies with mean flow velocity (MEW), pulsatility
index (P, and acceleration (54) as well as full polysomnography.

Dynamic Vascular Analysis (DWA) was performed retrospectively on all Doppler spectral waves
vielding the dynamic flow index (DFI), dynamic perfusion index (DPI1) and the dynamic work in-
dex (OWVI).

Data were analyzed comparing the DVA indices with apnea-hypopnea indices.

DA indices from disease specific categories were referenced to an asymptomatic data set to
generate standard deviation (Z-) scores.
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Combined, the three indices related to mean values
from a reference population, generates a segmental
Z-score bar graph output (above) for an ensemble of
segments (below).
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Findings

285 Neurovascular Referrals
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Polysomnography revealed that 75 of 115 subjects had sleep apnea, a prevalence exceeding 25% among
patients referred for a CN2 syndrome, such as TTA

DVA patterns of vascular involvernent differentiated apnea subtypes with univariate analysis having F-
values exceeding 0.2

REM-Associated Apnea Positional Apnea
LowDPLin VA BA P12, C2 and Al Low DPIinBA P1,A1, and C4
Low DFL in VA BA P2 and C2 Low DFL in V& P2 and C4
High DWI in VA P2, and C2 High DWI in VA P2, C4, and OA

Case Study: Apnea - Pre-CPAP Apnea: Post-CPAP
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Single patient pre- and post-CPAP therapy showing global vasodilation with normalization on CEPAP.




Discussion
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Specificity

Multivariate analvsis indicated that DVA indices ofthe A1, BA and VA would best dif-
ferentiate sleep apnea and were used to generate the above receiver-operator curve.

The E.OC shows that sensitive or specific DVA criteria may be developed, depending
on the clinical need as a screening or confirmatory tool.

Summary

Posterior rucrocireulation impairment correlated with REM-associated sleep apnea, suggesting
stunning of the medullary respratory drive centers during REM-associated muscular hypotonia.

Anterior circulation vasodilatation may be a response to clinically significant sleep apnea-related
hypercarbermia or hypoxerma.

Postural sleep apnea patients have impaired anterior lobe impedances suggesting diminished
intracranial compliance - secondary to vasodilatation or marginally elevated intracranial pressure.

Dynamic vascular indices may predict a positive polysomnogram in patients suspected of sleep apnea
and should be studied further for use as a screening test

The prevalence of sleep apnea in CN2 syndromes is much higher than previously expected.

Athorough consideration of sleep apnea 15 warranted in patients with a CNE syndrome, particu-
larly TIA

Dynamic Vazeular Analysiz (DVA) iz the processing method for Doppler data provvided by Mewr Health Seiences, [ne, Rockerille,
Iatyland 20850, 240-453-0430, DVA, Dynamic Flow Index, DFI Dynatvde Wotk Index, DWT, Dynamde Pressute Index, DPI, are
tradematls of Mew Health Sciences, Inc.




