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Interfaz cerebro-máquina 





Cerebros conectados 



 



Exploración de los pensamientos y 
sueños  



Aterrizando con los pensamientos 



Las neuroimágenes modernas han permitido 
a investigadores reconstruir imágenes de las 

caras que una persona ha visto  

 

 



Tiny solar panels embedded in 
neurons—are now facts of life  

  

 







PVS Patient Healthy 

Volunteer 

Control     Faces 



    Brain areas of activation produced by mother’s voice subtracted from 

non-familiar voice in coronal view 



La nueva tecnología abre nuevas fronteras 

en la salud mental: biomarcadores 

PET Cerebral con marcador Pib –Tomografía Computada por Emisión de Positrones con 

biomarcador PiB (Carbono 11) 



2010: Inicio Colaboración  Universidad de Antioquia- Banner 





Aristóteles 





Social Cognition 

 

 

• Social Cognition: Any cognitive 

process that involves other people 



















Social Brain Hypotesis 

Dunbar, 2003 



The Chance-Mead-Jolly-Kummer-Humphrey hypothesis 

Jolly (1966) : 

“lemurs are social but small brained. Dominance hierarchies yes but little 

evidence of male “alliances” - big brains follow from selective pressures of 

social living?…” 



Byrne & Corp (2004). Neocortex size predicts deception rate in primates. Proc 

R Soc Lond B, 271, 1693-1699. 

Predominio del engaño táctico 

sobre la dimensión de grupo en el 

tamaño del neocortex 



 (1988)                      (1997)    



Methodological Issues 

• Neuropsychology and pschopatology 

• Behavioral measures 

• Peripheral measures 

• EEG/ERPs 

• Intracranial recordings 

• Lesions 

• fMRI tasks 

• Connectivity (EEG-fMRI) 



 

 Cognicion Social y Neurociencia Social 
 

 

• Toma de Decisiones (TD) 

• Teoría de la Mente (ToM)  

• Violación de normas sociales 

• Procesamiento de las expresiones faciales 

• Procesamiento de emociones 

• Juicio Moral  
 

 

  



 





 
 
 
 

Social interaction require “judgement/decision-making” about social rules, intentions of others, trust, moral, ethics. 
 

  
 

 



Theory of mind  

The term theory of mind refers to the abilities to 

attribute mental states to others and to predict, 

describe and explain behaviour on the basis of 

such mental states (Baron Cohen, 1997).  



Theory of Mind (ToM), a critical capacity for an 
appropriate social behaviour, is impaired in patients 
with bvFTD  
 

 

 

 

(Eslinger et al., 2007; Funkiewiez et al., 2012; Gleichgerrcht et 
al., 2011; Gregory et al., 2002; Loughet al., 2006; Snowden et al., 
2003; Torralva et al., 2007, 2009).  



We showed that more advanced cognitive functions, such as 

moral cognition, is predicted by social cognition 



It has been recently described as a multidimensional construct (Shamay-

Tsoory 2009, 2010)  

 

 

• A cognitive component: refers to the ability to 

process inferences about others’ beliefs and 

intentions, 

 

• An affective component: refers to the ability 

to process other peoples’ emotions and 

feelings.  
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• Findings from lesion studies have shown the 

key role of the prefrontal cortex in ToM 

abilities (Rowe et al., 2001, Stuss, Gallup & 

Alexander, 2001; Roca et al., 2011).  



 

• For a range of specific executive tests, we asked how far frontal deficits can 

be explained by a general fluid intelligence loss.  

 

• For some widely used tests, e.g. Wisconsin Card Sorting, we found that 

fluid intelligence entirely explains frontal deficits.  

 

• When patients and controls are matched on fluid intelligence, no further 

frontal deficit remains. 



 

 

• For a second group of tasks deficits were not fully explained by 

fluid intelligence and the data suggest association with lesions 

in the right anterior frontal cortex. 

 

• While deficits in the classical executive tests are 

entirely explained by g, deficits in the social 

cognition, IGT and multitasking tests are not 



 



Non-BA10 patients performed more poorly than controls on classical executive functions tests.  

 

Only the group with lesions involving BA10 showed deficits on multitasking and theory of mind tasks 

when compared with control subjects.  



Contexto 

• El contexto se define como el entorno que otorga 

significado y moldea una acción concreta.  

 

• La integración de esta información en nuestra mente se 

lleva adelante como un proceso cerebral inconsciente y 

automático  
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Ibanez & Manes, Neurology, 2012, Bar et al, Nat Rev Neurosci, 2004 



Neurology. April. 2012 



 



We reported that 15 patients with schizophrenia and 15 with bipolar disorder 

II showed poorer social cognition in tasks with greater context sensitivity 

and real-life involvement. 

 

Deficits were more severe in schizophrenic than in bipolar patients.  







Baez et al, 2014, JAMA Neurol 





 



v 

Social context network model bvFTD atrophy pattern Fronto-insular strokes 

1- Behavioral Results 2- Connectivity deficits in bvFTD 

3- Connectivity associated with Social 

Cognition Score (SCS) 



International brain network:  

A multicenter analysis of brain dynamics in 

bvFTD 

On going project 



 

Argentina Colombia Australia 

1- Alteraciones en la integridad de la dinámica cerebral en pacientes con bvFTD 

Patrón de atrofia en bvFTD 

Argentina Colombia Australia 



Video 1 
Video 2 
Video  
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Conclusions 

• Context matters in neurodegeneration 
 
– SCNM and bvFTD 

 

• Frontotemporal networks for contextual predictions 
 
– Different involvement in social cognition 

 
• The BIG challenge 1: Towards ecological and 

everyday cognition measurements AND its neural 
signatures 
 

• The BIG challenge 2: Translational Neuroscience 
applications 
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Collaborators 

 

We ain’t perfect, but we’re tryin’ our best…… 
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