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Motivation

Image Viewing. SPM's interface for viewing results 
can be frustrating: 

• Mouse click nightmare 

• No possibility to show SPMs and and masks at 
the same time 

• No possibility to go back to previous coordinates 

• No display of overlay intensities
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Motivation

Figure Generation. SPM's interface for figure 
generation can be infuriating: 

• Mouse click nightmare 

• No possibility to show SPMs and and masks at 
the same time 

• No possibility to go back to previous coordinates 

• No display of overlay intensities

Lot's of manual work for multiple figures.

Requires you to manually 
use Photoshop, Affinity Designer etc.

e.g. when using multiple features with different overlays
What if you have already prepared your figures -  

and then there are changes in your data set?



Controller Viewer



View Mode

Labels

Volumes

Room for improvement
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View mode

Tri-planar View Mosaic View
 

View and set crosshair position 
• using the (x,y,z) slider 
• using the input boxes for [mm] and [vx] position 
• save positions and use them later

• Switch orientation 
• Display of slice numbers 
• Select slices 

Matlab vector notation 
e.g. z=10:10:95 to skip slices 
 
Note: if the figure looks incomplete and 
weird when switching orientations, check 
if slices are skipped.
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Labels to add captions

Labels
 

Mostly relevant for figure generation 
• After clicking 'Add' use the crosshair in the Viewer window to place the label 
• Text, position (axes coordinates), colors, arrow 
• Independent labels for tri-planar and mosaic view 
• Colors in RGB (0.0 to 1.0), e.g., 0.4 0.4 0.4 for gray or 1.0 0.0 0.0 for red
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Display and select volumes

Volumes: Anatomy, Overlay, Masks
• Select or directly enter filename 
• View intensity (y) at crosshair position 
• Set thresholds for anatomy, overlays (from, from-to) and masks (value, from-to) 
• Set background colors (colormaps, e.g., hot) or solid (RGBa, e.g., 0.1 1.0 0.4 

0.3 for transparent)) and border colors (RGB and width, e.g., 1.0 1.0 1.0 1.5)
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Additional features

• Encouragement to play around with your data 

• Quickly switch between triplanar and mosaic 
view and keeping all your settings 

• Store your viewing options in sweet.mat file 

• Use sweet.mat file in your own scripts 

• Export figures using Matlab controls (e.g. pdf, 
png, jpeg)



voxels within the VOIs per subject relative to the thresholds of p <
0.999, 0.500, 0.100, 0.050, 0.010, 0.005, and 0.001 (Fig. 5). The most
robust activations were observed in the CeA, followed by BLA, and
BNST. A crucial question for methods that rely on extracting time
courses from task-active voxels (e.g., dynamic causal modeling) is the
number of individual subjects from a study population that exhibit
significant activations within a given VOI. Using a common threshold
of p < 0.05, significant voxels were observed in all 38 subjects for
bilateral CeA, and the left BLA, in 37 subjects for the right BLA and the
left BNST, and 36 subjects in the right BNST. With a more liberal
threshold of p < 0.1, significant voxels for FACES >OBJECTS were
observed in every subject in all VOIs, except the right amygdala nuclei
that are not part of the BLN or CMN clusters (Fig. 5).

Discussion

Using 7 T ultra-high field MR we performed high-resolution func-
tional MRI of small nuclei within the (extended) amygdalar region in
38 healthy subjects performing an emotion discrimination task. This is
the first study that robustly detected activation in the amygdalar region
using unsmoothed fMRI data at 7 T. Using this dataset with high
spatial accuracy, we were able to differentiate the BOLD response
towards emotional faces (in contrast to object discrimination) within
the CeA and BLA. In addition, we show for the first time in humans
BNST activation that is related to emotional faces.

Beyond the ability to detect BOLD responses in small anatomical
structures, analysis of unsmoothed data entails two additional funda-
mental advantages that are particularly relevant for functional and
effective connectivity studies. First, from a methodological perspective,
unsmoothed data with sufficient SNR allows for a more accurate (e.g.,
anatomical or functional) definition of task-active regions or voxels that
can be used for time course extraction. There is striking evidence that
inappropriate definition of VOIs introduces biases in the time series
that are ‘extremely damaging to network estimation’ (Smith et al.,
2011). Importantly, these biases do not only degrade the sensitivity in
connectivity analysis to some degree. They also introduce the risk of
incorrect estimations of connectivity strength, direction, and network
architecture.

Second, there are important anatomical differences between the
nuclei in the amygdalar region that also reflect fundamental functional

Fig. 3. Detailed view of coronal slices of the SPM t-map for FACES > OBJECTS. Results are p < 0.05 FWE cluster-level corrected (k=18 voxels minimum cluster size, p < 0.001 whole-
brain threshold). Overlay of anatomical masks for basolateral amygdala (BLA, blue), central amygdala (CeA, green), other amygdalar nuclei (OTH, orange) and bed nucleus of the stria
terminalis (BNST, yellow).

Fig. 4. Violin plots of percent signal changes in left and right VOIs for FACES >
OBJECTS. Results are displayed for different levels of spatial smoothing (i.e., un-
smoothed, 3 mm and 6 mm FWHM). Complete distribution of single subject results
(averaged within anatomical VOI) is plotted in the background, white dot indicates
median, and black bars represents the interquartile range. Left and right basolateral
amygdala (BLA, blue), central amygdala (CeA, green), other amygdalar nuclei (OTH,
orange), and bed nucleus of the stria terminalis (BNST, yellow). A more detailed report of
the activation within the amygdala sub nuclei is provided in Supplementary Figure S1.
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other areas in the visual cortex, dorso- and ventrolateral PFC, as well as
dorso- and ventromedial PFC. For a detailed report see Table 1, Fig. 2
for axial slices, and Fig. 3 for coronal slices.

Importantly, we also observed significant brain activation within a
cluster (k=60 voxel) with peaks at T−4, −1, −2 =6.32 and T6, 0, −1 =5.56
that encompasses the BNST region, as defined by the anatomical mask.
Bilateral activations within the amygdala masks for BLA, CeA and OTH
were also reliably observable on group level (Figs. 2 and 3).

Volume of interest analyses

To quantify the effects of face in contrast to object discrimination
within bilateral BLA, CeA, OTH and BNST we conducted an additional
VOI analysis. First, we assessed the average percent signal change
within the individual anatomical regions and found significant brain
activation in all VOIs. Median, interquartile range and distribution of

the individual single-subject mean percent signal changes are displayed
in Fig. 4 for unsmoothed data and data that has been spatially
smoothed with a Gaussian kernel of 3 mm and 6 mm FWHM. The
most prominent effect of smoothing was a reduction of effect sizes
within all VOIs.

Using the individual amygdala sub nuclei masks, revealed that the
strongest group activation was found in the left and right paralaminar
amygdala nucleus (BLV). After smoothing this effect is no longer
observed. A detailed visualization of the sub nuclear activation is
provided in the supplementary material (Supplementary Figure S1).

In addition, methods that use functional localizers, such as a variety
of real-time fMRI neurofeedback setups and DCM and PPI data
analysis strategies usually rely on extracting time courses from
activated voxels within a designated brain region. To provide this
information for future studies, the spatial extent of the activation was
determined by quantifying the percentage of significantly activated

Fig. 2. Mosaic of selected axial slices (z=−29.5 to +3.5 mm [MNI]) of the SPM t-map for FACES > OBJECTS. Results are p < 0.05 FWE cluster-level corrected (k=18 voxels minimum
cluster size, p < 0.001 whole-brain threshold). Overlay of anatomical masks for basolateral amygdala (BLA, blue), central amygdala (CeA, green), and other amygdalar regions (OTH,
orange).
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Sladky et al., 2017, Unsmoothed functional MRI of the human amygdala and  
bed nucleus of the stria terminalis during processing of emotional faces, NeuroImage.
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Development roadmap
0.2. Current stable version. Would you like to test it for your own 
data? 

0.4. User experience. Rewriting user interface backend code, 
easier interface for global/local view settings, color picker, multiple 
windows (May 2017) 

0.6. Masking. Create masks, brain atlas integration, smart 
functional masks (July 2017) 

0.8. Time. 4D NIFTIs, time series, animations (Sept. 2017) 

1.0. Major release. Dissemination and release (Oct. 2017) 

1.* VOI analysis. Bar charts, violin plots etc.
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And now?

0.2. Current stable version. Would you like to test it 
for your own data? 

• Bug reports 

• Feature requests 

• Getting involved in development?


