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Blood Oxygen Level Dependent (BOLD) Quantitative Susceptibility Mapping (QSM)

at Different Head Orientatior
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INTRODUCTION * Imaging included: Table 1: Contrast to Noise and Correlation Measurements.
. , , , _ « T1-weighted anatomic imaging - -
 BOLD signal varies with changing concentration of de- o . Subject 1 Subject 2
oxygenated hemoglobin in the blood * 2D multi-slice echo planar imaging Run 1 Run 2 Run 1 Run 2
Xy9 _ _ g _ o _ « TR/TE/a of 2000 ms/30 ms/80° Visual Motor | Visual Motor | Visual Motor | Visual Motor
* BOLD signal is primarily a qualitative measurement with . 3.5 mm isotropic resolution, 64x64x43 CNR  BOLD 167 1.69 | 1.73 234 | 254 410 | 359 1.76
arbitrary units . 5 min scan-time BOLDQSM | 2.89 277 | 206 201 | 311 299 | 2.67 3.69
° itati ' I . . . . C lati
We seek a more quantitative technique for assessing - Motor (finger tapping) and visual (8 Hz flashing Cg:‘fﬁgeﬁ? 042 062 | 073 027 | 0.87 071 | 063 0.38

BOLD signal

* In recent years there have been substantial advances
allowing for improved quantification of magnetic . the phase image was unwrapped

Sus_ceptlblhty with MR [1__4] o * linear regression was used to remove offset and drift
« Estimates of the magnetic susceptibility can be computed . polynomial fitting was applied to each volume [3] for

from the BOLD phase information [3,4] background field removal

checker board) stimuli in 30 second on/off blocks

« To compute the BOLD-QSM time course: BOLD-QSM

BOLD-QSM imaging measures quantitative units of
magnetic susceptibility

We expect that BOLD-QSM will be more robust to

temporal low-pass filtering
induced magnetization was calculated
magnetic susceptibility was calculated

Orientation 1

changes in head orientation with repeated scanning than
traditional R,* dependent BOLD signal

* |n this work we compare BOLD to BOLD-QSM time
courses with different head orientations

METHODS

* Two healthy subjects were imaged ona 3 T MR scanner
(GE Discovery 750)

« Each subjects’ head orientation was changed by 5 to 10
degrees and imaging was repeated

Orientation 1
Subject 1, Motor Region

« BOLD and BOLD-QSM signals were examined
from the motor and visual regions for each scan

« Contrast-to-noise (CNR) and correlation
coefficients between BOLD and BOLD-QSM were
calculated from those signals

 Statistical maps derived from the BOLD and BOLD-
QSM times courses were also compared

RESULTS

* The results are shown in Figures 1&2 and table 1

Orinetation 2
Subject 1, Motor Region
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01 7552 01 7423 Figure 2: Activation maps from BOLD and BOLD-QSM at different
c Q ¢ a head orientations for subject 2. Image data is registered to the first
S g = % orientation.
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Subject 1, Visual Region Subject 1, Visual Region ]

0.1 | . . . . 7006 0.1 . 7423 * From the plots, CNR measurements and correlation
c Vo A /\” o ¢ 2 coefficients we see that the BOLD and QSM-BOLD have
3 \ ’/ j 8 8 : similar variability

1 50 0 0 20 20 so . %o 50 0 10 200 20 800 * Results are comparable to existing phase image BOLD

0 Subject 2, Motor Region - o Subject 2, Motor Region . tempora| Slgnals [3_5]
i 0 . . » We found the normalized BOLD and BOLD-QSM had
5 o g o good overlap (Fig 1), but less sensitivity on statistical

~0.1 ' ' ' ' ' 5823 ~0.1 ' ' ' ' ' 5464 maps (Fig 2)
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Figure 1: FMRI time courses. Red — BOLD, Black — BOLD-QSM. Column 1 represents the first run and column 2 represents the
second run after the head was moved. The stimulus duration are shown by the black bars in the bottom row.
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Looking west from Whitetoath Mountain, into Glacier National Park in Canada

[4] Sun & Wilman, 2014, MRM, Early View.
[5] Balla, et al., 2014, Neuroimage. 100:112-124

> ] 6rl’(
Canadian Institutes of  Instituts de recherche
Health Research  en santé du Canad

“_H B_ HOTCHKISS
M ®m BRAIN INSTITUTE



