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Figure 2: Flow territories as defined by planning-free selective ASL (first row) and 
perfusion weighted images obtained by p-CASL with and without background 
suppression, single TI PASL, multi TI PASL and CASL.  
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Figure 6: �erfusion images registered to standard space with corresponding SD-maps 
reflecting regional perfusion variability within and between imaging sessions.  

 
Figure 5: Test-retest perfusion values measures by different ASL sequences 
(ml/100g/min); values are centered around the line of equality, indicating good 
correlation between two measurements. 
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Figure 1: Sagittal and axial 3DT1-weighted images in which the imaging volume and 
labeling plane of planning-free selective ASL are illustrated (A, B). Labeling efficiency 
was spatially manipulated within the labeling plane (C). 
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Figure 2: Axial, non-selective perfusion weighted images (A) and flow territories (B) of 
two sessions, manual outlining (C) and the distance between flow territory boundaries 
(D). 
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Figure 3: Three axial slices showing perfusion weighted images, flow territories and 
manual outlining of the internal carotid arteries and the basilar artery in an 80 year old 
female patient with a right internal carotid artery stenosis of 70-99%. Images were 
based on the first (A) and last (B) 35 dynamics. 
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Figure 4: Three axial slices in five volunteers who were included in the quantitative 
analysis, showing the amount of overlap of flow territories from all sessions and sites 
(dark blue 1, light blue 2, green 3, yellow 4, red 5 and dark red 6 territories 
overlapping) and dissimilar flow territories obtained from repeated scanning in one 
volunteer who was excluded from further analysis. 
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Figure 2. Statistical parametric map of [123I]ß-CIT SPECT binding ratios. The yellow 
cluster represents statistically significant lower binding SPECT ratios in the left anterior 
occipital lobe of MDMA users when compared to controls in the axial (A) and sagittal 
(B) plane. The image is superimposed on a T1 anatomical atlas from SPM. Scale bar 
indicates z-scores. Statistic images were thresholded with a cluster significance 
threshold of p=0.01

 
 
Figure 3. Statistical parametric map of CBF change induced by 7.5 mg citalopram in 
MDMA users. Effect of the challenge: MDMA users show both a decrease (upper row) 
and increase (lower row) in CBF in the thalamus in response to the challenge. A 
decrease in CBF was further noted in the right frontal and right occipital cortex (upper 
row). The significant cluster of decreased CBF in the prefrontal cortex/cingulated gyrus 
is located close to the central sulcus and probably reflects remaining intravascular label 
and is not to be considered a true challenge effect. An increase in CBF was observed in 
the left globus pallidus and frontal cortex (lower row). Scale bar indicates z-scores. 
Statistic images were thresholded to a cluster significance threshold of p=0.01 
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Figure 5. Statistical parametric map of CBF change induced by 7.5 mg citalopram in 
MDMA users compared to control subjects. Group effect: Statistically significant lower CBF 
in the left thalamus, and bilateral occipital lobe in response to a citalopram injection in 
MDMA users when compared to healthy controls, superimposed on the time- and subject-
averaged CBF. Scale bar indicates z-scores. Statistic images were thresholded a cluster 
significance threshold of p=0.01 
 

Figure 6. Statistical parametric map of [123I]ß-CIT SPECT binding ratios. The yellow 
cluster represents statistically significant lower binding SPECT ratios in the right parieto-
occipital and anterior-occipital lobes of MDMA users when compared to controls in the 
axial (A) and sagittal (B) plane. The image is superimposed on the mean SPECT scan 
from all subjects. Scale bar indicates z-scores. Statistic images were thresholded with a 
cluster significance threshold of p=0.001. 



Color figures 

 169 

Chapter 6 

Figure 3. MR data of two patients with right ICA occlusion, illustrating two different 
patterns of collateral flow. A. MRA data show hypoplasia of both PCOMS. Flow maps 
obtained by selective ASL, illustrate the compensatory flow from the remaining ICA 
via the ACOM.  In green the flow territory of the remaining ICA (selective tagging of 
the ICA) and in red the flow territory of the BA (selective tagging of the BA). B. MRA 
data show a complete COW, resulting in mixed collateral flow via the ACOM and PCOM 
as illustrated by velocity data and flow maps. 

 
 
Figure 2. Axial brain maps showing arterial arrival and trailing edge time in a patient with 
right ICA occlusion. Delayed arterial arrival and increased trailing edge time can be 
observed in the right hemisphere. 
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Figure 1. A shows the imaging volume and labeling plane for non-selective and 
selective ASL, illustrated on a sagittal 3DT1 weighted image. B shows an axial slice at 
the level of the labeling plane. In case of selective labeling, labeling is spatially 
manipulated during the acquisition resulting in independent labeling of the right and 
left internal carotid artery and the basilar artery. 

 
 
Figure 4. Three axial slices showing ASL CBF maps of a patient in whom the perfusion 
asymmetry is no longer significant with a postlabeling delay of 2100 ms. 
 


