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• Relationship between neuronal activity and BOLD contrast?
• Sources of BOLD variability?
• Information content / artifact in time series fluctuations?
• Source of BOLD timing and dynamics?
• Sources of BOLD signal decreases?
• Other sources of functional contrast?
• Temporal resolution?
• Spatial resolution?
• Clinical utility?
• Best processing and display strategies?
• Best paradigm designs strategies?
• Optimal field strength?
• Applications..??

Many remaining unknowns
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Pruessmann, et al. 

Sensitivity Encoding (SENSE) Imaging

3T single-shot SENSE EPI using 16 
channels:1.25x1.25x2mm

≈ 5 to 30 ms
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Fluctuations
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Segmentation using EPI Transient



Interesting Fluctuations
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Correlation with spontaneous changes in end tidal CO2

Respiration fluctuations revisited… 
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Regions showing decreases during cognitive tasks
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Spatial correlation of decreased 
signal change regions with 
regions showing resting state 
corrrelated fluctuations?
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Increases: linearity
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Increases: duty cycle



R.M. Birn, P. A. Bandettini. NeuroImage, (in press)

Decreases: linearity





We also see increases during stimulus cessation… 
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Neuronal effects to explain duty cycle effects



Temporal Resolution: potential calibration







1. In general, the latency of BOLD response is 
correlated with the washout time of Gd-DTPA bolus.

2. This correlation is not strong enough to correct the 
large spatial variations in BOLD response latency.

3. Future improvements include:

a. More accurate modeling of BOLD and Gd-DTPA 
bolus signal changes.

b. Finding ways to separate arterial and venous 
contributions.
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