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* Contrast agent in brain vessels produce changes in
MR signal intensity

» Susceptibility effects — T,* decreases — signal drop

* Relaxivity effects — changes in blood-water
longitudinal relaxation rates (T1)

* Signal vs time curve — concentration vs time curve

 Integral of concentration time curve proportional to
Cerebral Blood Volume (CBYV)
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Signal time course in perfused voxel
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Concentration time curve in perfused voxel
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* Dynamic Susceptibility contrast

* Dynamic Relaxivity contrast

» STEADY-STATE TECHNIQUES

* Steady-state Susceptibility contrast
* Steady-state Relaxivity contrast

» USING DIFFUSIBLE TRACERS
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» T2*-weighted imaging sequence

* Signal vs time curve for each voxel
 Contrast agent concentration C,

* Concentration vs time curve for each voxel

* Arterial input function C is estimated from the
signal of voxels containing or surrounding a large
artery

* CBV and CBF are then calculated using tracer
kinetics
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T2-weighted image of an ischemic Mean Transit time (T,,) index
edema-bearing patient
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relative CBV index relative CBF index
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Susceptibility bolus tracking curves obtained from the regions (1-4) pointed
by arrows in (a) (rCBV index)

**Note the different vertical scales
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e Dynamic Susceptibility contrast

* Dynamic Relaxivity contrast

» STEADY-STATE TECHNIQUES

* Steady-state Susceptibility contrast
* Steady-state Relaxivity contrast

» USING DIFFUSIBLE TRACERS
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» TI1-weighted imaging sequence
* Assuming water exchange between the intra and

extra-vascular compartments is negligible thus the
MR signal can be written as

AS(O = SintraV(v — Sinth(o)
and originates from blood only
 Like with Dynamic Susceptibility Contrast, this

signal intensity is converted to a relative
concentration of contrast agent
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* Change in relaxation rate ARI is linearly related
to the blood concentration in the contrast agent

 Using Inversion recovery or Saturation recovery
fast imaging techniques, S(1) is linearly related to
R1

» At low T1 values, signal vs concentration
relationship decreases
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(A) Contrast-enhanced axial view T1-weighted image (B) Axial view
T2-weighted image (C) Gradient-echo axial view perfusion MR image
and rCBV color overlay map
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Axial view T2-weighted image Gradient-echo axial view perfusion MR
image and rCBYV color overlay map

STEADY-STATE TECHNIQUES
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< LIMITATIONS

* Prior knowledge of the proportionality constant (k)
between AR2* and rCBV (rCBV =k.AR2%)

* Vessel-size dependent
* Blood-Brain Barrier (BBB) should not be disrupted
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e This increase in signal is related by
rCBV(%) =100 . (AS®) 101/ AS) o)

AS8(®),,, - signal increase in a voxel that
contains blood only
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This T1-weighted MRI scan shows a mass in the left thalamus of the brain.
The rCBV map of the same brain shows regions of red signals (arrow) that
indicate high CBV, revealing that the mass is probably a tumor
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