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Introduction
Epilepsy surgery is the best treatment for
medically intractable epilepsy. Optimal pre
-operative localization is essential to the
success of epilepsy surgery with regards to
achieving seizure freedom. Functional
neuroimaging studies (PET, SPECT) in
epilepsy patients are used to aid in pre-
operative localization and have varying
sensitivity and specificity. They are
typically utilized when routine diagnostic
tests provide discordant results. These
tests have demonstrated the presence of
inter-ictal perturbations in metabolism and
perfusion to the epileptogenic zone. We
hypothesized that the observed decreased
inter-ictal perfusion and metabolism in the
epileptogenic zone is due to an underlying
vascular dysfunction. Cerebrovascular
reacitivity is an aspect of cerebral
autoregulation that is defined as the
vasculature's response to a vasoactive
stimulus, such as carbon dioxide. Our
specific aim was to demonstrate impaired
CVR in the epileptogenic zone and
therefore, investigate the utility of CVR
imaging in pre-operative localization.

Methods
Unilateral mesial TLE patients (n=12) who
had undergone standard pre-surgical
investigations for seizure localization were
studied. We utilized a novel technology
that can precisely prospectively target
arterial CO2 levels (Respiract™). Functional
MRI images using the Blood Oxygen Level
Dependent (BOLD) sequence as a surrogate for
blood flow changes were obtained while iso-oxic
changes in CO2 were induced. CVR imaging
data for 12 healthy volunteers who had
underwent the same study protocol was
retrieved from an existing database at our
institution.

Results (1): Increased CVR in
Epileptogenic PCC and Entorhinal
Cortex

Results (2) No significant CVR
impairments in epileptogenic mesial
structures

Results (3) CVR not significantly
Correlated with Cortical Thickness in
epileptogenic PCC

Results (4) CVR changes due to
Amplitude vs. time delay of Vascular
Response (Tau)

Learning Objectives
•Assessing vascular reserve can be
achieved with a reproducible, accurate, non
-invasive imaging technique
•Mesial temporal lobe epilepsy patients
have impaired CVR in regions that lateralize
with but are distal to the epileptogenic
focus, suggesting that the underlying
vascular pathology extends beyond the ictal
-onset zone.

Conclusions
Regional cerebral vasculature does not seem to
display a homogenous repsonse to a global
vasoactive stimulus in mTLE patients. Functional
connectivity studies in patients with unilateral
temporal lobe epilepsy frequently use seed-
based analyses within which the PCC is chosen
as the reference point. Our finding of increased
CVR in the epileptogenic PCC compared to the
contralateral hemisphere could affect the
interpretation of connectivity findings as CVR
encompasses the amplitude and time delay of
the BOLD response. Further data is required to
provide a higher statistical significance of
preliminary findings.


