Relationship between Respiratory Data Factors and BOLD signals in MRI
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Original BOLD MRI signal

Study participants: Data range from middle Predicted Line
We already know that the End-Tidal O2 (ETO2) aged people (SH) and older people (particularly Predicted Line with Phase Shift

and End-Tidal CO2 (ETCOZ2) with the Blood- in Whittier) (WH). There are 22 SH patients and
oxygen-level dependent (BOLD) MRI
sequences. End-Tidal is the partial pressure of
gas at the end of the breathing cycle, or when a
person breathes out. In this case, oxygen (O2)
and carbon dioxide (CQO2), respectively.
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correlation, a well-written program can easily residual data that could not be accounted for, T a
take those new pieces of data and create new especially since the final regressed line is not HH”'
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conclusions with little to no hassle. going to perfectly match the original BOLD data |

Using this relationship, we can potentially signal.
visualize any abnormalities in the data, like

mismatches in the real BOLD and predicted

BOLD, and see what they mean to find out any

health complications that patients may have
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before it happens. - ﬁ | + BOLD Model regressed additionally with CO2
Respiratory Rate overlay with Real BOLD

HYPOTHESIS Percentage Count Percentage

Single Variable Regression Example SH Improved 19 86% SH Improved 16 73%
EXPECTED OUTCOME Source: “ICA” Course — fsl.fmrib.ox.ac.uk Worsened 3 14% Worsened 6 27%

WH Improved 14 74% WH Improved 13 68%
Since we already know that ETO2 and Programming: The minimum peaks for ETO2 Worsened 5 26% Worsened 6 32%

and the maximum peaks for ETCOZ2 are _ _ _ _
ETCOZ2 are, by themselves, correlated determined. The peak distances from each gas Result of Adding O2 Respiratory Rate Result of Adding CO2 Respiratory

to BOLD MRI scans, it is possible that then becomes the respiratory rate for each gas. as Regression Factor Rate as Regression Factor
respiratory rate could be a factor Along with other data determined, these data

impacting the BOLD. points are interpolated to the same number of
data points as the BOLD, up to 480 seconds (8 CONCLUSIONS ACKNOWLEDGEMENTS
minutes) of data points. Then, the data is
regressed to the BOLD signal to create a
predicted signal, which becomes the BOLD
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