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Regional Grey Matter Atrophy is 
associated with Social Cognition 
impairment in Progressive 
Multiple Sclerosis (MS). 



		

Escuela de Medicina 

medicina.uc.cl 

Tomas Labbe(1), Ethel Ciampi(2), Juan Pablo 
Cruz(3), Macarena Vásquez-Torres(2), Claudia 
Cárcamo(2). 

The authors have no financial 
disclosures 

(1) Centro Interdisciplinario de Neurociencias, Facultad de Medicina, Pontificia Universidad Católica de Chile 
(2) Centro de Esclerosis Múltiple,Facultad de medicina, Pontificia Universidad Católica de Chile 
(3) Departamento de Radiología, Facultad de Medicina, Pontificia Universidad Católica de Chile 



		

medicina.uc.cl 

Focal White and Grey Matter Damage in MS. 

(1), (2) 

Myelin and Axonal loss generates brain damage and 
disability in young patients (During Critical Periods for  
Family and Work)  
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Cognitive Impairment 

40- 70% of MS Patients 
Exhibit some Cognitive 
Impairment 

Most Commonly: 
Working Memory, 
Processing Speed, 
Episodic Memory and 
Executive Functions. 

Socio Cognitive 
Compromise Still 
Undefined 

SOCIAL COGNITION: 
Decoding emotions in 
faces, inferring mental 
states, empathy.  

(3), (4) 
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Disability and Costs. 

Early Intervention in MS 

(5), (6) 

Modifies the disability’s curve  
and the associated costs. 

QUALITY OF LIFE 
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Objective 

• Identify Brain regions which volume is related to 
Social Cognition Performance in Multiple Sclerosis. 
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Materials & Methods 

• 34 Patients with Progressive MS were included. 
• Neuropsychological evaluation: PASAT (Working 

Memory), SDMT (Processing Speed) and MiniSEA: 
Mini-Social-and-Emotional-Assesment test, including 
Social Perception and Theory of Mind Test. 

• Brain MRI was acquired using a Philips Ingenia 1.5T , 
including volumentric 3D-T1W and T2-FLAIR images. 

• Lesion filling was performed using Lesion 
segmentation tool within the SPM (Statistical 
Parametric Mapping) software. 
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MINI SEA 

Face Emotion Recognition and Theory of Mind abilities 
will be studied and correlated to brain structure.

(7)



		

medicina.uc.cl 

Voxel Based Morphometry 

Kurth and Lurers, Voxel based Morphometry, 2015. 

Evans, 2004). To guide tissue classification, additional tissue
probability maps can be used to apply prior knowledge of
where in the brain different tissues can be expected
(Ashburner & Friston, 2005). This means that for each tissue,
a map of how probable it is to be represented by a certain voxel
in the image is used to drive and restrict the tissue classification
algorithm. While this may be valuable as long as the tissue
probability maps match the subject’s tissue distribution, it can
lead to misclassifications in all populations that deviate from
these maps (e.g., child data) (Wilke, Holland, Altaye, & Gaser,
2008). Figure 2 (right panel) depicts the results of tissue

classification. Since an algorithm that accounts for partial vol-
umes was used, the given segments encode a local volume
estimate of tissue content for every voxel.

Spatial Normalization

In addition to tissue classification, the individual brains – or
the native gray matter segments (Figure 3(a)) – must be spa-
tially normalized in order to ensure a voxel-wise comparabil-
ity. Spatial normalization can be divided in linear and

Gray matter segment
in native space

Gray matter segment
in template space

Smoothed gray matter segment
in template space

Voxel-wise statistical testing

Spatial
smoothing

Nonlinear
normalization

Linear
normalization

Tissue
classification

Inhomogeneity
correction

Original image
(T1-weighted)

Figure 1 Workflow of a voxel-based morphometry (VBM) analysis. The analysis is based on high-resolution structural brain images. First, the T1-
weighted images are corrected for inhomogeneities and classified into different tissue types, such as gray matter, white matter, and cerebrospinal
fluid. The gray matter segment (i.e., the tissue of interest) is then spatially normalized to match a common template. Subsequently, the normalized gray
matter segment is smoothed with an isotropic Gaussian kernel. Finally, the smoothed normalized gray matter segments are entered into a statistical
model to conduct voxel-wise statistical tests and map significant effects.
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(8)

SAGITAL T1 3D Images 
were Analyzed in order to 
identify brain regions which 
volume is related to 
performance in tasks that 
evaluate specific functions.
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Results: Gender Differences. 

• Voxels With Higher Grey Matter density in women 
compared to men.  

INTERNAL 
CONTROL 
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Results: COGNITIVE PERFORMANCE 

PASAT 
Working Memory 

SDMT 
Processing Speed 

• Voxels in which grey matter density is significantly related to 
conventional cognitive test. We obtained a traditional localization 
of brain functions. 

INTERNAL 
CONTROL 
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Results: SOCIAL COGNITION 

THEORY OF MIND 
(a) 

SOCIAL PERCEPTION 
(b) 

(a) Right Fusiform Gyrus, BilateralCingulate Cortex and Insula. 
(b)  Left Cingulate and Frontal Lobe. 
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CONCLUSIONS 

• MRI identifies Social Cognition impairment as an 
independent issue in MS and provides a neural 
substrate. 

•  Fusiform Gyrus, Cingulate Cortex and Insula 
volume are related to Social Perception 
Performance. 
• Left Cingulate and inferior Frontal Gyrus are 
related to Theory of Mind impairment. 
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