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Cerebral Blood Flow (CBF) and Physiology

« CBF is the metabolic delivery mechanism for neuronal
activity.

 Provides insight into vascular and neuronal deficiencies.

Chalela, J. A. et al. Stroke 2000;31:680-687
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CBF and Flow Dynamics
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CBF and Arterial Spin Labeling (ASL)

Tagging in ASL

Initial magnetization from the
presaturation pulse in the tagging
region.

. . Initial magnetization in imaging
Imaging Region region.
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Number of TRs and Time in Scanner

*No clear recommendations exist for the number of
acquisitions necessary for a stable CBF measurement.
*Time is valuable from both a financial and patient
experience perspective.

*Minimizing the number of TRs means less time.

Procedure rate: $400-3500
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Traveling Subjects Study

« Combined data across two separate traveling subject
studies.
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Acquisitions

*Two different vendors.
Hardware and software limitations lead to varied acq
parameters. PASL, QUIPSS I

Common:
 Field Strength- 3T
* FOV: 220mmx220mm (64x64 matrix), TH=4mm
 TR=4000ms, TI1/TI12=600/1600ms, Tag Gap=10cm

Vendor Specific:
*TE=3/12ms
*Spiral/Cartesian k-space acquisition.
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CBF Quantification

Raw Data
S u rrou nd S u btratio n Histogram of gra_y Mmatter CBFllaIues FS:
Percent Signal Change Map: 0-1% 1 smf-
w oy MO CSF value_
Coil Inhomogeneity

Slice Timing Correction
Segmentation/
GM masking
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NTR Analysis - Subject Level

% SignaIIChange as a Function of Time: Red-Gauss Filter(3,3), Green-Gauss Filter{10,3)
T T T T T

* Truncate 102 time
point series by 2.

* Repeat identical
processing for
NTR={18, 20, 22, ...
, 96, 98, 102}

e \/ector of
<GMcgr>, U{GMcge}
values for each
iteration.
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Single Subject CBF Image

Averaging over time increases SNR

Anatomical in ASL Space Time Averaged CBF (t)

TR: 1/104, Tin_1e: 00:04
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Single Subject Std. Dev. GM CBF

Percent Signal Change in Mean GM CBF as a Function of NTR
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Single Subject Mean GM CBF
Gauss. Distribution

Largely due to a decrease in “N”
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Across Site Mean GM CBF
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Percent Difference (%)

90
80

70

4

(=1

30

20

10

-10

Across Site Std. Dev. GM CBF

Demeaned Percent Difference, Single Subject GM Masked Spatial Std. Dev. CBF Value
as a Function of Number of Acquisitions

I I I I I I |

60 %

50

20 30 40 50 60 70 80 90
Number of Acquisitions (2 x Control/Tag Pairs)

100




Measurement Stability in Arterial Spin Labeling
Investigated Using Multiple Sites 4077

Percent Difference (%)

All Sites Mean GM CBF

Site Average, Percent Difference from Demeaned and Stabilzed Mean GM CBF
as a Function of the Number of Acquistions
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Variance Within Site
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Summary/Guidelines

 fBIRN is currently recommending 90 TRs necessary for
steady state mean GM CBF measurements

 This may be site/subject/region dependent

» Motion likely impacts stability and should be considered
In specific populations
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Implications/Future Work

 Correlate stability with QA measures. i.e. SNR, SFNR,
motion, data smoothness, etc.

* Investigate regional dependence on stability.

» Consider implications of real time ASL methods that
image until a steady state is reached.

* Investigate large outlying time frame removal.
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