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Clinical fMRI Report  
  

IMPRESSIONS:  

Primary motor responses from left hand movements, left foot movements, and 

passive left foot stimulation were consistent with typical contralateral activation of 

the primary motor, somatosensory cortices of the right hemisphere. This activation 

pattern was consistent for 3/3 tasks by the left limbs.   

Primary motor responses from right hand movements were consistent with typical 

contralateral activation of the primary motor cortex in the left hemisphere. This 

activation pattern was consistent for 2/2 tasks by the right hand.  

Primary motor responses from right foot movements, and passive right foot 

stimulation were consistent with atypical bilateral activation of the primary motor, 

somatosensory cortex. This activation pattern was consistent for 2/2 tasks by the 

right foot.   

The activation patterns from central field visual stimulation were consistent with 

typical focal, robust activation bilaterally of primary visual cortex in the occipital 

lobe. This activation pattern was consistent for 2/2 visual tasks.  

The language activation patterns recorded were consistent with atypical mixed 

language lateralization, composed of right-lateralized temporoparietal processing 

with strong support from the left hemisphere; and left-lateralized inferior frontal 

language processing with strong support from the right hemisphere. This atypical 

mixed language dominance pattern was consistent for 2/2 language tasks.     

Clinical fMRI:  

We had the pleasure of meeting Jeremy Pivor who participated in a clinical fMRI 

scan performed with the aims of mapping and lateralizing language, primary visual 

field, and primary motor cortical processing. Jeremy is a bright young man and did 

a great job performing the behavioral tasks, however, due to right leg impairment; 

he was unable to perform our foot activation paradigm. We therefore performed 

passive motor mapping of his lower limbs as well as additional primary motor of 

his hands and mouth articulation.  

  

Hand Motor Mapping:  

  

For the mapping of motor function, we implemented a finger tapping behavioral 

task in a standard blocked design by alternating 20 second periods of left hand 

finger tapping, right hand finger tapping, and rest. The patient was cued using 

visual presentations of the words “left,” “right,” and “stop” using MRI-compatible 
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goggles. Highly activated cortical regions were then identified in fMRI images by 

statistical parametric mapping (using SPM5) based on the statistical correlation 

between blood-oxygen-level-dependent (BOLD) signal fluctuations and the 

blocked stimulus presentation paradigm. We generated BOLD contrasts for right 

hand finger tapping vs rest, and left hand finger tapping vs rest. Activation maxima 

in fMRI maps were identified after setting a threshold based on the uncorrected P 

statistic.  

The fMRI activation pattern demonstrated from left hand finger tapping movements 

is consistent with robust, contralateral activation of primary motor cortex in the right 

frontal lobe. See Figure 1.  

The fMRI activation pattern demonstrated from right hand finger tapping 

movements is consistent with robust, contralateral activation of primary motor 

cortex in the left frontal lobe. See Figure 2.  

The motor-specific activation patterns recorded from left hand finger tapping 

movements and right hand finger tapping movements are consistent with typical 

contralateral activation of primary motor cortex, for both left and right hands.   
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Figure 1: FMRI activation for left hand finger tapping, shown in axial slices 

(p<0.0001, uncor). Note robust, right-lateralized activation of primary motor 
cortex.  
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Figure 2: FMRI activation for right hand finger tapping, shown in axial slices 

(p<0.0001, uncor). Note robust, left-lateralized activation of primary motor cortex.  
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Toe Motor Mapping:  

  

For the mapping of primary motor function of the feet, we implemented a toe 

movement behavioral task in a standard blocked design by alternating 20 second 

periods of left foot toe movement, right foot toe movement, and rest. The patient 

was cued using visual presentations of the words “left,” “right,” and “stop” using 

MRI-compatible goggles. Highly activated cortical regions were then identified in 

fMRI images by statistical parametric mapping (using SPM5) based on the 

statistical correlation between blood-oxygen-level-dependent (BOLD) signal 

fluctuations and the blocked stimulus presentation paradigm. We generated BOLD 

contrasts for right foot toe movement vs rest, and left foot movement vs rest. 

Activation maxima in fMRI maps were identified after setting a threshold based on 

the uncorrected P statistic.  

The fMRI activation pattern demonstrated from left foot toe movements is 

consistent robust, contralateral activation of primary motor cortex near the midline 

in the right frontal lobe. See Figure 3.  

The patient had difficulty moving his right foot, but he did the best he could to 

produce some motion in that limb during the scan. The fMRI activation pattern 

demonstrated from these right foot movements is consistent with robust midline 

supplementary motor activation, and  atypical, bilateral activation of primary motor 

cortex. See Figure 4.  

The motor-specific activation patterns recorded from left foot toe movements are 

consistent with typical contralateral activation of primary motor cortex. The 

motorspecific activation patterns recorded from right foot movements are 

consistent with atypical, bilateral processing.  
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Figure 3: FMRI activation for left foot toe movements, shown in axial slices 
(p<0.0001, uncor). Note very subtle activation of supplementary motor cortex and 

robust, right-lateralized activation of primary motor cortex near the midline.  
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Figure 4: FMRI activation for right foot toe movements, shown in axial slices  

(p<0.0001, uncor). Note robust activation of midline supplementary motor cortex. 

Note bilateral activation of the motor cortex, characterized by left hemisphere 
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activity atypically inferior and away from midline; and robust supporting activation 
of the somatomotor areas in the right hemisphere near the midline.  

  

  

  

Passive Toe Somatosensory/Somatomotor Mapping:  

  

For the mapping of passive somatosensory/somatomotor function, the patient was 

asked to hold still while two MR assistants stationed inside the scanner room gently 

stimulated toe motion in the patient’s feet. We implemented this toe movement 

passive task in a standard blocked design by alternating 20 second periods of left 

foot stimulation, right foot stimulation, and rest. The MR assistants were cued using 

visual signals of the words “left,” “right,” and “stop.” Highly activated cortical regions 

were then identified in fMRI images by statistical parametric mapping (using SPM5) 

based on the statistical correlation between blood-oxygen-level-dependent 

(BOLD) signal fluctuations and the blocked passive stimulus paradigm. We 

generated BOLD contrasts for right foot stimulation vs rest, and left foot stimulation 

vs rest. Activation maxima in fMRI maps were identified after setting a threshold 

based on the uncorrected P statistic.  

The fMRI activation pattern demonstrated from passive left foot stimulation is 

consistent with robust, contralateral activation of somatosensory/somatomotor 

cortex in the right frontal lobe. See Figure 5.  

The fMRI activation pattern demonstrated from passive right foot stimulation is 
consistent  with  atypical,  robust,  bilateral  activation  of 

somatosensory/somatomotor cortex. See Figure 6.  

The activation patterns recorded from passive left foot stimulation are consistent 

with typical contralateral activation of somatosensory/somatomotor cortex in the 

frontal lobe. The activation patterns recorded from passive right foot stimulation 

are consistent with atypical bilateral activation of somatosensory/somatomotor 

cortex characterized by ipsilateral activation focally in the right hemisphere and a 

distributed contralateral support network in the left hemisphere.   
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Figure 5: FMRI activation for passive left foot stimulation, shown in axial slices  

(p<0.001, uncor). Note robust, right-lateralized activation of 

somatosensory/somatomotor cortex.  
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Figure 6: FMRI activation for passive right foot stimulation, shown in axial slices 
(p<0.001, uncor). Note robust, bilateral activation of somatosensory/somatomotor 

cortex characterized by focal activation in the right hemisphere with distributed 
support from the left hemisphere.  
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Passive Language Processing:  

For the mapping of passive language processing we implemented a standard 

blocked paradigm interleaving five 30 second periods when the patient was 

presented with a story narrative using MRI-compatible earphones, or with silence. 

Highly activated cortical regions were then identified in fMRI images by statistical 

parametric mapping (using SPM5) based on the statistical correlation between 

blood-oxygen-level-dependent (BOLD) signal fluctuations and the stimulus 

presentation paradigm. We generated BOLD contrasts for passive narrative 

compared to silence. Activation maxima in fMRI maps were identified after setting 

a threshold based on the uncorrected P statistic.  

The fMRI activation map recorded in this patient demonstrated activation 

maximums consistent with bilateral activation of primary auditory cortex in the 

middle region of the superior temporal gyri (consistent with normal sensory 

processing of auditory stimuli), and with robust activation of the putative receptive 

language processing center of the temporoparietal region. See Figures 7-9.  

The  fMRI  activation  pattern  demonstrated  activation 
 maximums  in temporoparietal gyri consistent with right-lateralized receptive 
language processing, with strong support from the left hemisphere. See Figure 8 

and 9.  

The language fMRI activation pattern recorded during the passive narrative 

language task is consistent with atypical language processing composed of 

rightlateralized temporoparietal processing with strong support from the left 

hemisphere.  
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Figure 7: FMRI activation for auditory activity during passive language processing, 

shown in an axial slice (p<0.05, uncor). Note robust, bilateral activation of the 

primary auditory cortex consistent with perception of auditory stimulus.  
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Figure 8: FMRI activation for passive language processing, shown in axial slices 
(p<0.0001, uncor). Note bilateral activation of primary auditory cortex in middle 

superior temporal gyri. Note right-lateralized language activation in 
temporoparietal region with strong support from the left hemisphere.  
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Figure 9: FMRI activation for passive language processing, shown in left (L) and 

right (R) sagittal slices, (p<0.0001, uncor). Note bilateral activation of primary 
auditory cortex in middle superior temporal gyri. Note right-lateralized language 
activation in temporoparietal region with strong support from the left hemisphere.  

  

  

  

Active Language Processing:  

  

For the mapping of active language processing, we implemented a visual antonym-

generation task in which the patient was asked to articulate aloud a word having 

the opposite meaning as each cue word which was presented visually through MR-

compatible goggles. In order to avoid excessive motion during task performance, 

the patient was asked to try to vocalize responses without moving the head or jaw. 

Approximately 40 cue words were presented using a randomized inter-stimulus-

interval of 8 seconds on average, delivered based on a rapid, event-related fMRI 

design. Highly activated cortical regions were then identified in fMRI images by 

statistical parametric mapping (using SPM5) based on the statistical correlation 

between blood-oxygen-leveldependent (BOLD) signal fluctuations and the blocked 

stimulus presentation paradigm. We generated BOLD contrasts for antonym-

generation compared to rest (fixation). Activation maxima in fMRI maps were 

identified after setting a threshold based on the uncorrected P statistic.  

The fMRI activation map recorded in this patient demonstrated activation maximum 

consistent robust bilateral activation of primary visual cortex in the occipital lobes 

(consistent with normal sensory processing of visual word stimuli), bilateral 

activation of primary motor cortex (consistent with normal motor processing in 

articulation of response words), and activation of the putative expressive and 
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receptive language centers of the inferior frontal and temporoparietal regions, 

respectively. See Figures 10, 11, and 12.  

  

The fMRI activation pattern from the antonym-generation task demonstrated right-

lateralized activation maximum in the temporoparietal region with strong support 

from the left hemisphere for receptive language processing, and leftlateralized 

activation maximum in the inferior frontal gyrus with strong support from the right 

hemisphere for expressive language processing. See Figures 12 and 13.   

  

The language fMRI activation pattern recorded during the active 

antonymgeneration language task in this patient is consistent with atypical mixed 

language processing composed of right-lateralized temporoparietal gyrus 

activation with strong support from the left hemisphere; and left-lateralized inferior 

frontal gyrus activation with strong support from the right hemisphere.  

  

The primary visual cortex activation pattern recorded during central field 

presentation of antonym cue words is consistent with typical processing composed 

of bilateral visual processing in the occipital lobe. See Figure 11.  
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Figure 10: FMRI activation for motor activity during active language processing, 
shown in an axial slice (p<0.001, uncor). Note robust, bilateral activation of the 

primary motor cortex, with support from the supplementary motor cortex at the 
midline.  

  

  
Figure 11:  FMRI activation for visual activity during active language processing, 

shown in an axial slice (p<0.001, uncor). Note robust, bilateral activation of the 

primary visual cortex.   
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Figure 12: FMRI activation for articulatory motor activity during active language 

processing, shown in axial slices (p<0.001, uncor). Note robust, bilateral 
activation of the primary motor cortex, with support from the supplementary 

motor cortex at the midline.  
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Figure 13: FMRI activation for active language processing, shown in axial slices 
(p<0.001, uncor). Note bilateral activation of primary visual cortex in the occipital 

lobe. Note mixed language activation composed of right-lateralized activation of 
the temporoparietal region with strong support from the left;, and robust, 
leftlateralized activation of inferior frontal lobe language region with strong 

support from the right hemisphere.  
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Figure 14: FMRI activation for active language processing, shown in left (L) and 
right (R) sagittal slices, (p<0.001, uncor). Note bilateral activation of primary 

motor cortex in the frontal lobes. Note activation of the inferior frontal lobe 
composed of left-lateralized activation with strong support from the right inferior 
frontal region.   

  

  

  

 Additional Right Hand Motor Activation of the Left Primary Motor Region:  

In order to delineate the motor-specific activation nearby the left hemisphere 

lesion, we asked Jeremy to perform an extended right hand motor task. This 

behavioral paradigm was carried out for a longer duration than those by our 

standard primary motor protocols described above, and utilizing a more robust 

behavioral task of gross right hand motion.  Highly activated cortical regions were 

then identified in fMRI images by statistical parametric mapping (using SPM5) 

based on the statistical correlation between blood-oxygen-level-dependent 

(BOLD) signal fluctuations and the right hand moving behavioral paradigm. We 

generated activation maps using an even-related design contrasting rest against 

right hand motion The activation pattern recorded is consistent with typical 

contralateral activation of the primary motor regions robustly distributed adjacent 

to lesion of the left hemisphere. See Figure 15.  
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Figure 15: FMRI activation for additional right hand motor task, shown in axial 

slices (p<0.0001, uncor). Note robust, left-lateralized activation of primary motor 

cortex in the vicinity adjacent to the left hemisphere lesion.  
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Visual Field Activation:  

For the mapping of visual field sensory activation, we implemented a blocked 

BOLD paradigm interleaving five 30 second periods when the patient was visually 

presented with a black and white alternating checkerboard pattern presented 

uniformly in the left and then right visual fields, then followed by rest periods for 

which a fixation point was presented in the center of the screen. Highly activated 

cortical regions were then identified in fMRI images by statistical parametric 

mapping (using SPM5) based on the statistical correlation between blood-oxygen-

level-dependent (BOLD) signal fluctuations and the blocked stimulus presentation 

paradigm. We generated BOLD contrasts for whole field vs rest. Activation maxima 

in fMRI maps were identified after setting a threshold based on the uncorrected P 

statistic.  

The primary visual filed activation pattern observed in this patient is consistent with 

typical bilateral processing of primary visual fields. See Figure 16.  
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Figure 16: FMRI activation for visual field stimulation, shown in axial slices 
(p<0.0001, uncor). Note bilateral activation of the primary visual cortex in the 

occipital lobe.  
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