
When the Right ('Wrong‘) 

Hemisphere Kicks in:  

Re-Reading Words in The 

Context of a Memory Task 

Activates the Non-Dominant 

Inferior Frontal Gyrus 



Outline 



Brain Function 

1990 – BOLD 

Functional 

Imaging (fMRI) 

Metabolites 

Spectroscopy 

Lac 

NAA 

Cr 

Cho 

mI 

Spectroscopy 

Vascular techniques:  

Perfusion, MRA/MRV 

White Matter Tracts 

          &connectivity   

1994- Diffusion Tensor  

Imaging (DTI) 

MRI Structure 

Conventional MRI contrasts & 

advanced methods 

PD,T1W, T2W, T2*W, T1W+Gd 

Mechanical Properties 
Elastography 



fMRI – Functional Magnetic 

Resonance Imaging 



BOLD – Blood Oxygen Level 

Dependent Response 



Baseline state Activated state 

   Normal Flow 

   Baseline Hb 

   Baseline CBV 

   Normal MRI signal 

  Increased CBV 

  Increase HbO2,  less deoxy-Hb 

  Increased MRI signal 

Capillary bed Capillary bed 

Field gradients of Deoxy-Hb 

BOLD – Blood Oxygen Level 

Dependent Response 



REST 

REST 

TASK 

Block Design 
 Stimuli of the same condition presented in groups 

Motor 

Language 

Visual 

Auditory 

Memory 

Words, faces, 
letters 

2-3 sec 



fMRI Tasks – Verb Generation 



fMRI Tasks – Semantic Decision 



fMRI Tasks – Verbal Memory 
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fMRI Analysis - Spatial PreProcessing 
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fMRI Analysis – 1st Level 

 
-Measuring within each subject which areas are 

activated during activity in comparison with a 

resting state 

- Based on the General Linear Model 
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fMRI Analysis – 2nd Level 

-Measuring between subjects which areas are 

activated during activity in comparison with a 

resting state 

- After acquiring the statistical map for each 

subject, we use them to determine what’s similar 

between them (1-sample t-test) or compare between 

populations (2-sample t-test).   



Study Objective 



Study Methods – General 



Study Methods – Data Analysis 



Study Methods – Data Analysis 



Study Results - Lateralization 



Study Results – Broca’s Area 



Study Results – Broca’s Area 



Study Results - Hippocampus 



Study Results - Hippocampus 



Study Conclusion 
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