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Abstract. On March 7-8, 2008, cognitive and imaging neuroscientists from the Americas held a 

workshop in Havana, Cuba, to launch the Latin American Brain Mapping Network (LABMAN); a 
project allied to the International Organization for Human Brain Mapping established in 1993. The 
LABMAN initiative is intended to formalize disparate collaborative threads into a Latin American 
network via exchange of software, data, personnel, training and ideas through a coordinated network, 
both organizational and electronic. In general, neuroscience and neuroimaging research in Latin 
America is hindered by a lack of critical mass within any single country. By organizing these 
communities at a supra-national level, LABMAN seeks to nurture brain mapping research at the 
national level, acting as a catalyst for national programs. Furthermore, in this report, statuses of brain 
mapping in different Latin American countries (Argentina, Brazil, Columbia, Cuba and Mexico) are 
summarized. This is not meant to be an exhaustive report about neuroimaging work in these countries 
but rather to underscore the potential of the region in the development and use of brain mapping as a 
research and health tool. We are inviting research groups and individuals in Latin America not 
represented currently to join LABMAN. 
 

1. Introduction 
     Brain mapping, the marriage of 3D brain imaging technology (MRI, PET, EEG, and MEG etc.) 

and sophisticated computational analysis within a standardized (stereotaxic) coordinate space has 
become a global industry over the last 20 years. Although the rapid technical advances in imaging 
hardware (signal type, sensitivity, spatial resolution, temporal resolution) and computation (computer 
power, storage capacity, web-based distribution of resources and information) are of course the 
building blocks of brain mapping, the use of stereotaxic principles stands apart as the essential concept 
uniting the global brain mapping community. It allows for the digital integration of data across subjects, 
across time and across laboratories such that a virtual “co-laboratory” of geographically-distant 
scientific groups becomes an effective mode of scientific advancement. 
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On March 7-8, 2008, cognitive and imaging neuroscientists from the Americas held a workshop in 
Havana, Cuba to launch the Latin American Brain Mapping Network (LABMAN); a project allied to 
the International Organization for Human Brain Mapping (OHBM; 
http://www.humanbrainmapping.org) established in 1993. Participants came from Argentina, Brazil, 
Colombia, Cuba and Mexico as well as from non-Latin countries (Germany and Canada) as external 
advisors. This project was originally suggested in the November 2006 Cuba-UK Workshop 
“Neuroimaging: Techniques and Applications” that gathered together Cuban and British scientists with 
colleagues from Latin America1. A workgroup from several Latin American countries reached a 
consensus on a possible network. Encouragement and financial support was provided by the Cuban 
representative of the Pan-American Health Organization (PAHO/WHO), because this organization is 
interested in the introduction of novel technologies into the region in a way designed to have an impact 
on primary health care. 

 

 
Figure: Latin American countries currently (August 2008) involved in the Latin American Brain Mapping 

Network (LABMAN): Argentina (blue), Brazil (green), Colombia (yellow), Cuba (red) and Mexico (orange).  
 
Notwithstanding notable exceptions, brain mapping in the US and Europe has tended to focus 

more on basic research than practical clinical application in the community. In contrast, the overall 
goal of LABMAN is to promote the application of brain mapping to research questions of particular 
relevance to the region, notably the health and education of specific sub-populations at both ends of the 
age spectrum. The LABMAN initiative is intended to formalize disparate collaborative threads into a 
Latin American network via exchange of software, data, personnel, training and ideas through a 
coordinated network, both organizational and electronic. In general, neuroscience and neuroimaging 
research in Latin America is hindered by a lack of critical mass within any single country. By 
organizing these communities at a supra-national level, LABMAN seeks to nurture brain mapping 
research at the national level, acting as a catalyst for national programs. This will take the form of 

                                                           
1 Chaired by Karl Friston and Pedro Valdés-Sosa and generously supported by the British Council. 
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scientific and technical support, as well as the visibility of a formal regional entity active in scientific 
meetings, publications, government circles and on the World Wide Web. 

The inaugural LABMAN meeting included a series of lectures reporting the status of national 
brain mapping efforts, as well as general planning discussions. Dr. Alan Evans, from the Montreal 
Neurological Institute’s Brain Imaging Centre (BIC) and a founding member of the International 
Consortium for Brain Mapping (OHBM), gave a presentation that provided the basic agenda 
implicated in an international human brain project including: creating and continuing multimodal 
atlases for MRI, studying brain asymmetries, anatomical correlations and normal and abnormal brain 
development, among many others. A status report for each participating country was then presented. 
The workshop included a visit to one of the community sites of the Cuban Brain Mapping Project. This 
was followed by a general discussion on how to implement a regional network. 

The next sections detail the summarized status reports of brain mapping in different Latin 
American countries in alphabetical order (Argentina, Brazil, Columbia, Cuba and Mexico). This is not 
meant to be an exhaustive report about neuroimaging work in these countries but rather to underscore 
the potential of the region in the development and use of brain mapping as a research and health tool. 
We are inviting research groups and individuals in these countries and other countries not represented 
currently to join LABMAN. The final section outlines the conclusions of the meeting. 

 
2. Brain imaging in Argentina (vdellamaggiore@gmail.com) 

 
In the last forty years, neuroscience research has grown steadily in Argentina. The large body of 

publications in basic vertebrate research is strongly biased towards cellular and molecular aspects of 
neuroscience. This phenomenon reflects a serious deficit of academic training in critical fields such as 
experimental psychology, systems and computational neuroscience, which has led to a significant 
vacuum in human neuroscience research. 

 
This trend began to reverse in the last decade, following the 2001 socio-economic crisis thanks, 

among other things, to the government’s investment in medical science research and the recruitment of 
scientists who were trained overseas. These changes brought about the driving force stimulating the 
foundation of a virtual network built by the joint efforts of cognitive neuroscientists, neurologists, 
engineers, biomedical engineers and physicists. The nodes of this network include the Center for 
Epilepsy directed by Silvia Kochen, the Physiology of Action laboratory led by Valeria Della-
Maggiore, the Laboratory for Integrative Neuroscience led by Mariano Sigman, the Laboratory of 
Neural Circuitry directed by Gustavo Murer, and the Laboratory for Industrial Electronics, Control and 
Instrumentation directed by Carlos Muravchik (the first four groups belong to the University of 
Buenos Aires and the last group to the University of La Plata, also in Buenos Aires province). 
Currently, scientists from the Physiology of Action Laboratory and the Center for Epilepsy are 
carrying out fMRI studies at the 1.5 T Philips Intera MRI scanner located at the Center for 
Computerized Tomography of Buenos Aires (TCBA), which is affiliated with the School of Medicine 
of the University of Buenos Aires (UBA). The Physiology of Action lab was responsible for setting up 
the scanner to acquire fMRI images for research purposes, and is currently working on achieving 
simultaneous acquisition of 32-channel EEG and fMRI data. Scientists from the Laboratory of 
Integrative Neuroscience are using a 1.5 T GE MRI scanner located at the Raul Carrea Neurological 
Research Institute, working on novel developments in time-resolved fMRI, to identify the dynamics of 
different stages of processing within the psychological time-scale (few-hundred milliseconds) 
(http://www.neurociencia.df.uba.ar/, http://www.ing.unlp.edu.ar/leici/). Argentina has no MRI 
scanners dedicated solely to research, which hinders the possibility for further developing brain 
imaging in this country. The lack of funding for this type of equipment, which is standard in developed 
countries, contrasts remarkably with the significant funding devoted to the acquisition of top-of-the-
line technology for molecular and cellular research. In the following, we will give a short overview of 
functional imaging and the Argentinian individuals involved in it. 

Valeria Della-Maggiore (Della-Maggiore et al., 2002; Della-Maggiore et al., 2004; Della-
Maggiore et al., 2000) gained her Ph.D. in Experimental Psychology and Neuroscience at the 
University of Toronto, and received postdoctoral training at the Montreal Neurological Institute of 
McGill University. During her training, she gained expertise in PET, fMRI, transcranial magnetic 
stimulation (TMS) and multivariate statistics, tools she used to study brain plasticity and the neural 
mechanisms of visuomotor and motor adaptation. She returned to Argentina in 2006 with an IBRO 
Return Home Grant and a Reinsertion Fellowship from the National Research Council (CONICET), 
and is now the head of the Physiology of Action Laboratory, located in the Department of Physiology 
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of the School of Medicine at the University of Buenos Aires. The research lines of the laboratory 
comprise different neurophysiological aspects of motor control and motor learning (such as online 
movement correction, and the role of motor prediction in learning), and the role of prediction in action 
observation and decision making (use of informative cues from the actor’s action to organize the 
observers’ behavior in an anticipatory way). The lab is equipped with 4 Grass amplifiers, one TMS 
stimulator, a frameless stereotaxy system, an eye tracker, an MRI compatible EEG, a 3D motion 
tracker. Human resources include a multidisciplinary group with three graduate students (one 
biomedical engineer and two biologists), one postdoctoral fellow (French neuroscientist) and 5 
undergraduate students (studying physics, biomedical engineering and biology). The Physiology of 
Action Laboratory will contribute to LABMAN by participating in the design, implementation, 
acquisition and analysis (univariate – SPM- and multivariate) of simultaneous fMRI-EEG recordings 
throughout different stages of development, and in the acquisition of MRI structural images. The 
laboratory is funded locally by the National Agency for the Promotion of Science and Technology 
(2007- 2010) and internationally by IBRO (2006-2008). It is also part of a multi-site grant to set up a 
neurophysiology and behavior facility and a microscopy facility at the School of Medicine and part of 
a national multi-site grant to recruit Argentinian scientists from abroad. 

The Integrative Neuroscience Laboratory is led by Mariano Sigman (Sigman and Dehaene, 2005, 
2006; Sigman et al., 2005). In his PhD at Rockefeller University, he worked on perceptual learning, 
understanding how basic physiological properties of the visual cortex can be explained as a process of 
assimilation of the statistics of natural scenes. During his postdoctoral work at INSERM and College 
de France, he extended these results to brain processes involved in reading. He then explored the 
dynamics and architecture of information flow in the human-brain, which required the development of 
novel techniques to achieve time-resolved fMRI. Currently, with Sebastian Lipina and Milena 
Winograd, he is developing a project of "Promotion of school readiness through a program of training 
elementary neurocognitive processes", which has a strong potential to resonate with other projects in 
LABMAN. 

The Integrative Neuroscience Laboratory, located in the Department of Physics of the University 
of Buenos Aires, is a highly interdisciplinary environment, which includes investigators from physics, 
biology, psychology, engineering and computer science. It is composed of a visiting scientist (Bruno 
Wicker, CNRS), a CONICET investigator (Diego Shalom), one post-doc, five graduate students and 
eight undergraduate students. One of the main sources of funding is the Human Frontiers Science 
Program, through a Career Development Award to Mariano Sigman and a collaborative grant to five 
groups of researchers in Europe and USA. The other principal source of funding is the National 
Agency for the Promotion of Science and Technology, through an individual and a multisite grant to 
promote the development of physics and biology. The lab is equipped with high resolution EEG, EMG, 
a high resolution eye-tracking system and access to a 400-node cluster to perform large scale 
simulations. The Integrative Neuroscience Laboratory will contribute to LABMAN by developing and 
performing time-resolved fMRI analysis to understand changes in the dynamics of fMRI activation 
which might occur throughout the course of development. When the fMRI-EEG acquisition system is 
up and running, the group will obtain joint measures of fMRI and EEG simultaneously to analyze the 
evolution of brain dynamics during development.  

The Epilepsy Center is directed by Silvia Kochen. She received her Ph.D. in Neurology partly at 
the Castex Hospital in Buenos Aires, supervised by Roberto Sica, and partly at the Epilepsy Research 
Center of INSERM, Paris under the supervision of J. Bancaud. On her return to Argentina, she created 
the Epilepsy Center in the Ramos Mejia Hospital, University of Buenos Aires and CONICET. During 
her graduate training, she gained expertise in neurophysiology and epidemiology. During her 
postdoctoral training, Dr. Kochen collaborated with Dr. Patrick Chauvel at the Hospital de La Timone 
in Marseille, working with refractory patients using electrophysiological recordings from deep brain 
electrodes. 

The Epilepsy Center consists of a multidisciplinary group composed of seven neurologists, two 
post-doctoral fellows, two neuropsychologists, two graduate students (a psychiatrist and a biomedical 
engineer), one undergraduate student and 2 radiologists. The research lines of the Epilepsy Center 
include Source Detection in collaboration with the Laboratory of Industrial Electronics, Control and 
Instrumentation led by Carlos Muravchik. This project is funded locally by the National Agency for 
the Promotion of Science and Technology. Another research line is the assessment of language and 
memory in epilepsy patients using fMRI for localization and lateralization, and finally, the use of 
Diffusion Tensor (DTI) images to examine anatomical connectivity in epileptic patients. The 
equipment of the Epilepsy Center includes two Video-EEG (1x 32 channels and 1 x 64 channels), a 64 
channel EEG cap and a digitizing stylus for source detection (Polhemus).  
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Since 1998, Gustavo Murer (Delfino et al., 2007; Kasanetz et al., 2008; Zold et al., 2007) has lead 
the Laboratory of Neural Circuitry (LNC), which is devoted to the study of functional connectivity 
between the cerebral cortex and basal ganglia in normal rodents and in models of neuropsychiatric 
conditions. At the LNC, intracellular and multi-channel recordings in anesthetized and freely moving 
rodents, and whole-cell patch-clamp in slices, are combined with time series analysis techniques to 
understand how the basal ganglia processes inputs from the cerebral cortex. He is interested in using 
fMRI to study functional connectivity in the human brain, particularly, in changes of functional 
connections between the frontal cortex and basal ganglia during human adolescence.  

The head of the Statistical Signal Processing group in the Laboratory of Industrial Electronics, 
Control and Instrumentation is Carlos Muravchik (Muravchik et al., 2000; von Ellenrieder et al., 2005, 
2006). Since 1996, he and Prof. A. Nehorai (Univ. of Illinois at Chicago, now in Washington 
University in St. Louis) became interested in certain aspects of signal processing of EEG and MEG 
time series and jointly developed theoretical tools to compare the performance of different equipment 
and montages, worked on unknown volume conductivities, introduced a meshless method to solve the 
inverse problem with realistic head shape, developed a model of MEG measurements using a surface 
current density, designed tests to distinguish between propagating and stationary activity sources, 
developed methods to estimate distributed sources from MEG and EEG, and described head surfaces 
for EEG by random perturbations. The group, located at the University of La Plata, Buenos Aires, 
consists of three CONICET investigators, three graduate students and four undergraduate students. In 
addition to collaboration with Nehorai’s laboratory, he works closely with Silvia Kochen’s Epilepsy 
Center; they are currently involved in a joint project with the Cuban Neuroscience Center, funded by 
the Secretary for Science and Technology and the Cuban Department for Science, Technology and the 
Environment, to examine the effect of human head variations on the precision of source estimates. 
Laboratory funding is provided by the National Agency for the Promotion of Science and Technology 
and the Research Council of the Province of Buenos Aires (CICPBA). The lines of research are 
currently focused on studying new EEG sensors (gradient, dry or contactless, etc.), developing 
practical techniques to position electrodes on the head relative to images of the head surfaces, 
mitigating some artifacts in EEG signals by filtering and beam-forming techniques, extending new 
static and dynamic models that permit tracking the evolution of brain activity while reducing 
background noise and incorporating tissue conductivity properties derived from diffusion tensor 
information into the EEG inverse problem. 

 
3. Brain imaging in Brazil (eamaro@usp.br) 

 
Research on fMRI in Brazil started as early as 1994. The first report of an experiment, for which 

concept, execution and analysis was completely performed in Brazil was published in 1998 (Moll et al., 
1998). Since then, the pioneer groups were joined by a growing number of researchers from other 
institutions contributing to the increase both of the number of scientific publications as well as national 
meeting presentations and inter-institutional invited talks. The number of PhD theses involving fMRI 
has steadily increased from 1 in 2000, to 37 in 2007. The ability to bring new students to the field was 
supported by active teaching at Universities with fMRI research groups, as well as International 
Meetings, such as The fMRI Experience (2004), the Congress on Functional Neuroimaging (2005) and 
an ISMRM workshop of the study groups ‘Current Issues in Brain Function’ and ‘Diffusion & 
Perfusion’ (2007), bringing top scientist to the country. 

From the MRI perspective, the country has a solid tradition, being able to construct the first MRI 
scanner with local technology in late 90's. Under the direction of Prof. Panepucci, an Argentinian 
physicist who immigrated to Brazil in 1970, a team of scientists based in a small University town, São 
Carlos, were able to build a complete 0.5T MR system, which was later donated to a Community 
Hospital for clinical use. 

The country currently has (2008) around 800 MRI systems (registered numbers can be found at 
http://cnes.datasus.gov.br/Mod_Ind_Equipamento.asp); most of them are 1.5T installed in the past 
decade (there are eight 3.0T systems at the time of writing). These are not equally distributed in the 
country, but are concentrated in the southeast, which has 2/3 of all equipment installed (there are 93 
systems in the city of São Paulo alone). Most of them are used for clinical purposes, and research in 
brain function is mainly conducted at universities. Private and public hospitals are running a few trials 
on the clinical use of fMRI, as authorities do not recognize fMRI as a clinically valid practice, and the 
health insurance companies do not reimburse fMRI-based diagnostics. FMRI research in the country 
started with initial experiments targeting sensorimotor cortices and later higher cognitive areas. The 
research lines evolved to more elaborate areas such as brain connectivity (Sato et al., 2006), human 
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moral cognition {Moll et al., 2005 #152), data acquisition strategies (Amaro et al., 2002), epilepsy 
(Araujo et al., 2006) and brain implants (Arantes et al., 2006). 

EEG has also been used as a tool to produce scientific information in Brazil. The country has 
groups performing high-resolution EEG research (Basile et al., 2006), connectivity based on partial 
directed coherence (Baccala and Sameshima, 2001) and clinical applications. Besides fMRI and EEG, 
there are a few initiatives towards conducting research in MEG. The country does not have MEG 
equipment yet, although it is developing a prototype fully constructed in Brazil. Therefore, most 
research has been conducted abroad, mainly in the United States (de Araujo et al., 2002).  

Regarding scientific production, Brazil is listed as the 13th country in the field of neuroscience and 
behavior in number of papers, and ranks as the 19th country when citation is measured. When 
analyzing only fMRI, the number of publications of Brazilian institutions corresponds to only 0.8% of 
all fMRI papers worldwide, and to 1.7% of total publications in neuroscience and behavior of the 
country (see websites of groups: www.neuroscience-rio.org; www.labiem.cpgei.cefetpr.br; 
www.neuroimago.usp.br; www.nif.com.br; www.cinapce.org.br; 
www.renim.fiocruz.br/neurobiologiaII.htm). Although so far a modest number, this is greatly 
increasing, partially due to a number of initiatives and investment from governments in 
multidisciplinary projects in neuroscience. Just to mention two of these: the CInAPCe Project and the 
International Institute of Neuroscience Edmond and Lily Safra (IINN-ELS). CInAPCe is a Portuguese 
acronym for Inter-institutional Cooperation to Support Brain Research, and it was initiated by a large 
group of researchers from the state of Sao Paulo, under the coordination of the state financial agency 
(FAPESP). It emerged as a multicenter enterprise dedicated to study human brain function. In the first 
stage, four 3T MR systems are being installed at four different sites and one small bore MR system is 
planned to be operational in 2008, all connected via an ultrafast fiber cable network. On the other side 
of the country, the city of Macaiba, in the northeast of Brazil, initiated a second endeavor: the IINN-
ELS (www.natalneuro.org). Partially financed by private institutions and by the federal government, 
the institute aims to develop cutting edge neuroscience research and use science to promote local 
educational, social and economic development. These initiatives have engendered great enthusiasm in 
young researchers in the country, but are far from providing all the needs necessary to develop local 
scientific knowledge to its full potential. 

Most of the fMRI groups in Brazil were financed by federal and state agency grants funded by 
goverment. Private institutions funded a large number of researchers, especially in the first years. It is 
still not rare to find private investment for equipment time, computer programming and data 
acquisition devices. In this regard, LABMAN is of great relevance, since this initiative will provide the 
support from international organizations in grant proposals aimed to accomplish the goals set in joint 
meetings. We believe that this initiative will also promote a steady increase of fMRI groups in the 
country. This is of the utmost importance, since the country has one of the greatest social inequalities; 
any Human Brain Mapping initiatives must target all segments of the population. Nowadays, the main 
groups involved in scientific production in the field of neuroimaging are located in the two most 
economically affluent states in the country. 

Funding programs that enable multicenter research are already part of national and state agencies´ 
agendas. One example of such a programme is the Millennium Institute Program, from CNPq 
(Conselho Nacional de Desenvolvimento Científico e Tecnológico - a Federal Government agency) 
launched in 2001, based on wide area collaborations of at least three States of Brazilian National 
territory. Another successful example is the Genome Project, funded by the State of São Paulo 
Government Funding Agency (FAPESP) that resulted in DNA sequencing of Xylella fastidiosa, a 
bacterium with an approximate genome size of 2.000.000 bases (Simpson et al., 2000).  

The LABMAN collaborators in Brazil can join their efforts to the National Health system, as a 
mean to enable surveys regarding the prevalence of important neurological conditions, such as 
degenerative and neurodevelopmental conditions. The programme is in fact designed along the same 
lines as the Cuban project, which provided critical information of population health status, assisting in 
the development of more effective means of managing the allocation of health care resources. In fact, a 
recent federal regulation (Decreto n 5895) is having a great impact on health care management in 
Brazil, since the government decided to stimulate private health care institutions to produce 
information based on scientific research in four key areas (evaluation of innovative procedures, health 
care professionals education, health care management and research of clinical relevance), using a tax 
reduction mechanism. LABMAN fits this perfectly, and is very attractive for public/private 
partnerships, allowing tax discounts to one partner and extra funding for research to the other in the 
country. The support of International Organizations such as LABMAN and HBM is paramount if we 
wish to pursue this type of mutual beneficial gain interaction. 
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The established fMRI centers in Brazil could contribute to LABMAN by acting as a base to 
provide data acquisition in the country, train researchers and technicians in fMRI/EEG and for 
neuropsychological assessment. The Universities and Hospitals already performing fMRI / EEG / MRS 
and using other techniques do have training resources, including human expertise for sophisticated 
data analysis and installation facilities, thus enabling experience exchange within the concepts set for 
the Project encompassing experiment design, fMRI image analysis, EEG analysis, brain connectivity 
(Sato et al., 2008), MR spectroscopy (Mory et al, 2003), MR morphometry (Busatto et al., 2003), 
image acquisition techniques, scanning clinical populations, and more specific fields such as molecular 
imaging (Shih et al., 2006), nanobiotechnology and Deep Brain Stimulation implants (Arantes et al., 
2006). On the other hand, the support from the international community will greatly help Brazilians to 
apply for local and international grants, specifically those providing funding for students and scientific 
staff. In fact, despite the obvious lack of access to state of the art ultrahigh field MR systems, and other 
advanced technical tools, the country is not in a bad position in terms of instrumentation for good 
quality fMRI research. Thus, the main need for funding is actually related to personnel. Most of the 
neuroimaging leaders trained abroad, mainly in the United States and England, and still maintain 
collaborations with Institutions in those countries.  

Because of the number of émigré Brazilian scientists, some important research agencies 
emphasized physically-grounded resources, hoping to attract scientists back to the country. As the total 
funding resources are limited, they had to reduce the number of grants accepting requests for research 
positions and students scholarships. This decision left Brazil with the unusual case of having more MR 
systems installed than many other countries such as India, England, France, and most European 
countries, but no more than a handful of staff with at least part of their time dedicated to research.  

 
4. Brain imaging in Colombia (osierra@univalle.edu.co) 

 
Neuroimaging in Colombia is at a basic level. The main work is on structural imaging 

preferentially using CAT and MRI as radiological tools in the clinic. Probably one of the most 
important factors contributing to the slow pace of neuroimaging in Colombia is that all the scanners in 
the country are dedicated solely for clinical use. Furthermore, there is also a lack of appropriate 
technological hardware and software beyond the basic equipment. On the other hand, collaborations 
among investigators from different disciplines (physics, mathematics, engeneering, and neurosciences) 
are starting. Nevertheless, some studies employing structural MRI, DTI and fMRI are being conducted 
in association with foreign laboratories such as the Cuban Neuroscience Center. A few other studies 
employing H-MR have been conducted autonomously. 

Research in Colombia is funded mainly by Instituto Colombiano para el Desarrollo de la Ciencia y 
la Tecnología "Francisco José de Caldas" (COLCIENCIAS; http://www.colciencias.gov.co/portalcol/), 
a section of the National Department for Planning, that administers financial resources for scientific 
research in the country. The neuroscientific community in Colombia makes efforts to attract funding 
from this source to their enterprise not only for specific projects but also for purchase of instruments. 
In the following, a state of the art of the neurosciences – and particularly that of neuroimaging – is 
presented. For obvious reasons not every group in the field of neuroscience is mentioned and we 
apologize for this.  

During the 1950s, a strong interest in Colombia for neurosciences began. The now internationally-
known neuroscientist Rodolfo Llinás emerged among a pioneering group of researchers. His main 
contribution to human brain mapping is the implementation of MEG for clinical investigations at NYU. 
He discovered the subtreshold potential of membrane oscillations in inferior olive, thalamus and 
entorhirnal cortex, and the thalamo-cortical dysrythmias (Llinás, et al., 1999). He also greatly 
contributed to the understanding of the process of “binding” through high-frequency oscillations 
(Llinás & Ribary, 2001).  

Other researchers that remained in Colombia helped to create schools in the fields of basic and 
applied neurosciences. From these early endeavours, the Colombian Neurological Institute and the 
Colombian League against Epilepsy evolved. Since then, new research groups have emerged, as briefly 
described in the following. The Neurosciences Group at the University of el Rosario (NEUROS; 
http://scienti.colciencias.gov.co:8081/digicyt.war/; director: Carlos Moreno) pursues several lines of 
research related to pain, cognitive neurosciences, epilepsy and neurotoxicology. The Neurosciences 
Group at National University of Colombia (GNUNC; http://www.neurociencias.unal.edu.co/; director: 
Humberto Arboleda) has four research lines - dealing with degenerative diseases, aging, apoptosis and 
neuroprotection - with multiple publications (Arboleda et al., 2001; Forero et al., 2006; Parra-Bonilla 
et al., 2003). 
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In 1994, the University of La Sabana established its School of Medicine and began the creation of 
research groups, with neurosciences as one of its main areas of interest. As a result, in 2007, the 
research group Processing of Biological Signals and Images (PROSEIM; 
http://scienti.colciencias.gov.co:8081/digicyt.war/) was created. This group integrates scientists in the 
fields of biology, physiology, histology, psychiatry, anesthesia, neurophysiology and biomedical 
engineering. One of the leaders of the group, Daniel Botero, completed his doctorate at the Federal 
University of Río de Janeiro (Brazil), where he developed research projects on cerebral hemodynamics 
at the Laboratório de Processamento de Sinais e Imagens (LAPIS) from the Biomedical Engineering 
Program. 

PROSEIM has established strategic alliances with another group that also deals with biological 
signals and images (BASPI; http://scienti.colciencias.gov.co:8081/ciencia.war/) housed at Javeriana 
Univerisity. Led by Pedro Vizcaya, it has several research lines related to different fields of application 
of the processing of biological images and signals. From this cooperation several research projects 
have arisen in the analysis of cerebral, electromyographic and peripheral nerves signals in pathologies 
such as diabetes and systemic high blood pressure. PROSEIM - as part of the Medical School - has 
established, directly and indirectly, collaborations with several clinical institutions to gain access to the 
following equipment: three 1.5T scanners; a 32-channel EEG equipment; a digital electrophysiograph; 
EMG; visual, auditory and somatosensory ERP; and equipment for electrodiagnostics in 
neuroconduction. PROSEIM and BASPI pioneered the analysis of biological signals and processing of 
biological images of the human nervous and cardiovacular systems in this part of the country. 

The University of el Valle (UV; http://www.univalle.edu.co/estatica/index-desplegables.html) has 
several groups dealing with the structure and function of the human brain: The Center for Brain 
Studies (CEC; http://scienti.colciencias.gov.co:8081/digicyt.war/), Neurosciences 
(http://scienti.colciencias.gov.co:8081/digicyt.war/; director: Julio Villalobos) and the Group for 
Clinical Research in Psychology, Neuropsychology and Neuropsychiatry (GICPNN; 
http://scienti.colciencias.gov.co:8081/digicyt.war/). The CEC (founders: Hernán J. Pimienta (director) 
and Martha I. Escobar) seeks to generate knowledge about the structural, neurochemical and functional 
organization of the nervous system to find solutions to problems of great impact on health, education 
and human behavior (Fajardo et al., 2008). The group seeks to create a database on the response to 
diverse types of injuries to the central nervous system with the idea of establishing morphofunctional 
and histopathological correlations in several diseases. CEC would greatly benefit from gaining access 
to neuroimaging at the microscopic and macroscopic level. 

The GICPNN was created by the fusion in 2002 of two research groups of the Psychology Institute 
at UV: one dedicated to clinical neurosciences and the other to clinical psychology. Under the direction 
of Oscar Sierra, the group seeks to study the relationship between behavior/cognition and the human 
brain in healthy and diseased individuals. The research of GICPNN deals with problems related to the 
ontogenesis of the psychological organization from childhood to old adulthood, perinatal neurological 
risks, neurobiological factors responsible for normal cognitive mechanisms and the principal 
neuropsychological syndromes of infancy (Sierra-Fitzgerald & Quevedo-Caicedo, 2001; Sierra-
Fitzgerald et al., 2002). A third research line is concerned with the study of complex cognitive 
processes such as attention, memory and consciousness. The lack of required resources – financial and 
technological – currently inhibits strongly interdisciplinarily functional neuroimaging research. The 
GICPNN consists of psychologists, neuropsychologists and neuropsychiatrists working on, among 
others, aphasic patients and epileptics at the Fundación Valle del Lilí (FVL; 
http://www.valledellili.org/) and other clinical settings. FVL has equipment that under appropriate 
cooperative relations can be accessible to the research groups: high resolution Doppler echographs, 
one CT system, one 1.5T MRI scanner, equipment for telemetry in epilepsy, visual, auditory and 
somatosensory ERP, one polysomnograph, an EEG laboratory with a digital electrophysiograph, EMG 
and equipment for studying neuroconduction. Furthermore, the FVL has a gamma chamber that allows 
producing fusion images through SPECT-CT which can be used, for example, for localizing of 
epileptogenic focuses before surgery and diagnosis in Parkinson’s disease.  

The Neurosciences Group of Antioquia (GNA; http://neurociencias.udea.edu.co/es/) conducts 
neuroimaging research in collaboration with the Neurological Institute of Antioquia (INDEA; 
http://www.neurologico.org.co/). The GNA (director: Francisco Lopera) was created as a response to 
the growing need to investigate the pathogenesis of several neurodegenerative diseases that affect a 
broad group of the population of Antioquia2. Initially the group started as part of other groups at 
Antioquia University (U de A), but in the year 2000 was rated - autonomously - as an excellence group 

                                                           
2 Antioquia is a political division of the country and roughly is equivalent to a State.  



289 
 

by COLCIENCIAS. One ot the initial projects of GNA developed into an important project financed 
by COLCIENCIAS and resulted in the identification of the largest group in the world with a specific 
genetic form of AD and a new mutation (E280A) - responsible for that disease - in the gene that codes 
for presenilin 1 (Arango-Lasprilla et al., 2007; Lopera et al., 1999). 

Since 2005, the GNA focused research towards the study of the structure, function and alterations 
of the central nervous system throughout the life cycle. The group researches disorders of the nervous 
system that can occur at any stage in life, including waking and sleeping states. In brief, the GNA 
seeks to investigate all possible aspects of several disorders of the nervous system from different points 
of view: epidemiologic, clinic, biologic and environmental. The main pathologies studied so far are: 
neurodegerative diseases such as AD, PD, Huntington’s disease, CADASIL, hereditary metabolic 
diseases such as Wilson’s disease and neurodevelopmental disorders such as ADD/H. Cognitive and 
behavioral disorders studied include: language, speech and learning disorders, mental and intellectual 
retardation, mild cognitive impairment (MCI), antisocial behavioral, disorders associated with ADD/H 
and sleep disorders. From the point of view of applied neurosciences, the GNA also seeks to 
investigate therapeutic strategies, rehabilitation and/or cognitive stimulation in order to improve the 
quality of life of patients. Furthermore, GNA has began – in association with INDEA - to search for 
functional neuroimaging prototypes in mild cognitive impairment (MCI) and dementia through MRI 
and SPECT.  

INDEA - a non-profit health institution with the goal of developing clinical neurosciences in 
Colombia – started in 1972, under the direction of Rodrigo Londoño, as Foundation League Against 
Epilepsy of Antioquia. Since 1995, INDEA has acquired a CT scanner, and auditory, visual and 
somatosensory ERP and equipment for EMG. In 1998, a 1.5T Siemens scanner was installed, and in 
2005 was brought up to date with a 1.5 Siemens Magnetom Symphony 1.5T. In 2001, INDEA 
acquired an EEG video-monitoring system to study epilepsy and a polysomnograph for children and 
adults. The pediatric EEG service allows the analysis of newborns’ - premature or not - convulsive or 
respiratory problems. Since 2001, they also have a surgical program for epilepsy. More equipment 
(such as EEG, angiography, EMG) was purchased in 2006 for diagnostics. Currently, INDEA also has 
a cerebrovascular disease treatment unit with angiography, laser Doppler, TAC, angio-TAC, MRI and 
angio-resonance instruments. 

Colombia is in great need of developing appropriate technological platforms to perform fMRI, DTI, 
and to acquire equipment to perform fMRI-EEG conjoint recordings, high density EEG, cognitive ERP, 
electrical brain tomography, eye trackers, TMS equipment, MEG, etc. In addition, interdisciplinary 
teams (physicists, mathematicians, engineers, neuropsychologist, etc) are needed, who were trained in 
other centers and laboratories abroad, capable of founding, supporting and expanding research at an 
international level. Considering the state of neurosciences and neuroimaging in Colombia, the country 
would greatly benefit from alliances with other research groups in Latin America and worldwide for 
joint cooperative research projects including appropriate training, coaching, sharing, and exchange of 
technology and fellow researchers. In order to consolidate neurosciences and neuroimaging in 
Colombia, several groups in the country are joining efforts to accrue and administer technological and 
financial resources. These resources in turn should help Colombia to build up the necessary means to 
actively participate in LABMAN with its own research on its uniquely large and diverse clinical 
populations. 

 
5. Brain imaging in Cuba (multivac@cneuro.edu.cu) 

 
Biophysical modeling and computerized signal analysis was initiated in 1969 under the guidance 

of the Mexican professor Thalia Harmony. This early work culminated in the creation of a neuro-
physics department at the Cuban Neuroscience Center (CNEURO, http://www.cneuro.edu.cu/) in 1985, 
now the Direction (Division) of Neuroinformatics. The first neuroimaging work in Cuba was in the late 
1980's with the development of electrophysiological source imaging. In 1987, a prototype MEG sensor 
was constructed by IMRE (Institute for Materials and Reagents) in collaboration with CNEURO. MEG 
instrumentation development was, however, subsequently deferred for economic reasons. MEG 
modeling has actively continued with other countries, starting with joint EEG-MEG recordings and 
modeling with the Kurchatov Institute in 1987 (using a Cuban EEG system). The first Cuban software 
system for image analysis was created in 1982 for analyzing CT images. In 1989, the Center for 
Medical Biophysics (CBM) finished the first Cuban MRI system (0.1T). Realistic head modeling was 
initiated in the last few years of the 1980s to improve the localization power of the electromagnetic 
source imaging. CNEURO introduced in 1993 the use of the MNI average head and brain for inverse 
solutions. 
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Cuba, with a population of 11 million, has its research and clinical neuroimaging needs addressed 
by the cooperative interaction of two national institutions: the Scientific Pole of the West (SP) of 
Havana City and the Ministry of Public Health (MINSAP). The SP is a technological pole/academic 
campus dedicated to basic and applied research, development and elaboration of products for the 
health system, and the supervision of national programs together with MINSAP. The stakeholders in 
Neuroimaging from the SP are CNEURO, CBM, the International Center for Neurological Restoration 
(CIREN), the Center for Medical and Surgical Investigations (CIMEQ), the Center for Genetic 
Engineering and Biotechnology (CIGB), and the National Center for Medical Genetics (CNGM). 

CNEURO in Havana has developed an extensive brain mapping program that has emphasized 
community applications of brain mapping without compromising the rigor of the scientific enterprise. 
This center has a long-standing collaboration with the Montreal Neurological Institute’s Brain Imaging 
Centre (BIC) on development of brain mapping methodology. In addition, CNEURO has forged 
numerous bilateral links within Central and South America related to analysis of specific clinical 
populations within individual countries. 

MINSAP has launched the following projects relevant to the: 
1) National Network for clinical neurophysiology 

This is a network of more than 50 laboratories based on technology for quantitative EEG analysis 
(qEEG) developed and produced by CNEURO since 1969 (Valdés et al., 1992). EEG source 
Neuroimaging was introduced at a very early stage based on the statistical brain atlas developed by the 
MNI and the construction of EEG source tomographic norms (Valdés-Sosa et al., 1993). This was the 
basis for the first Cuban EEG Brain Mapping Project that led to one of the first applications of SPM 
for electrophysiological imaging (Bosch-Bayard et al., 2001). The use of the MNI average brain was 
essential at this stage considering the low number of MRI systems available in this decade. 
2) Imaging network 

In the 21st century, MINSAP has established a comprehensive imaging network in all provinces 
with 35 single slice, 16, 40 and 64 slice CT systems. There are also five 0.23T, four 0.35T and one 
1.5T MRI systems. A 3.0T Siemens TIM-Trio system will be installed in the next few months. This 
infrastructure is now available for both clinical and research neuroimaging. 
3) National program for the disabled 

This national program, which has been the promoter of many recent neuroimaging research efforts, 
included more than 360 000 disabled people who were visited all over the country. To successfully 
accomplish this massive effort, the study was carried out by 10 897 family doctors, 3 174 nurses and 8 
567 other specialists whose work was integrated with the SP and both the clinical neurophysiology and 
imaging networks. Special studies have been designed with a strong neuroimaging component for 
specific pathology groups such as learning disabilities (Dyslexia and Dyscalculia) and of normal and 
pathological ageing. To give an idea of the sample sizes involved in the case of Dementia and 
Alzheimer, approximately 40 000 elderly over 65 years of age have been included. 
4) Cuban Human Brain Mapping Project (Cuban HBM) 

As a part of the national program for the disabled, MINSAP has charged CNEURO with the 
organization of the Cuban Human Brain Mapping Project (CHBMP) which on the research side 
includes CBM, CIREN, CIMEQ, CNGM, the University for Informatics Sciences (UCI) and CIGB. 
The project is community based with the participation of several local poli-clinics that attend to the 
health of small local areas. CNEURO has provided the project with 3 high density EEG systems (64 
and 128 channels) as well as with software for the analysis and visualization of EEG time series, 
topographic spectra and electromagnetic source reconstruction. This is complemented by several in-
house software packages for the analysis and visualization of EEG tomographies combined with other 
imaging modalities such as MRI (http://www.neuronicsa.com/modulos/producto/neuroimagenes.htm). 
MR images are acquired in the 1.5T MR system located at the CIMEQ-CIREN hospital. There are two 
available computer clusters to handle large databases. One is located at the CIGB and has 128 PIII 
nodes and the other is located at CNEURO with the highest technology available in the market (twelve 
64-bit Core2Duo, 8GB RAM). The former facility is connected via optical link to the latter institution. 
UCI is currently developing software for the transmission, storage, interrogation and visualization of 
the CHBMP database. Additionally, CNEURO has been collaborating with MNI in setting up database 
software as well as pipelines for image analyses and visualization (e.g. the CIVET and other MNI 
tools: http://wiki.bic.mni.mcgill.ca/index.php/CIVET).  

The main goals of the Cuban HBM Project (selected references: Bobes et al., 2000; Bosch-Bayard 
et al., 2001; Harmony et al., 1973; Iturria-Medina et al., 2007; John et al., 1977; Martinez-Montes et al., 
2004; Melie-Garcia et al., 2008; Riera and Fuentes, 1998; Sotero and Trujillo-Barreto, 2008; Trujillo-
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Barreto et al., 2004; Valdes-Sosa et al., 1998; Valdes-Sosa, 2004; Valdes-Sosa et al., 2005a; Valdes-
Sosa et al., 2005b; Valdes et al., 1992) are: 
a) Reference probabilistic anatomical atlases across the life span. These are based on a) high 
resolution anatomical images, b) labeled anatomical structures, c) DTI, d) tractography and e) 
anatomical connectivity matrices. Topographic and tomographic EEG norms obtained using 64 and 
128 electrodes.  
b) Tools for dealing with normative EEG data, e.g. universal file formats for time series 
integrated with common image formats.  
c) New methods for the analyses of structural MRI and EEG data. 
d) Tools and methods for the comparison between pathological groups with the normative 
datasets, acquiring demographic data, e.g. age, education and gender, behavioral data, as measured by 
reaction times and psychometric intelligence, and genetic data, extracted from blood samples, and 
environmental variables with brain maturation and development. 
e) Techniques for the early detection of brain disorders.  
      
       Furthermore, brain anatomy, as measured by high resolution MRI and DTI, is related to function, 
as measured by EEG. This is accomplished by inspecting two directions: a) the anatomical causes and 
correlates of brain electrical activity (e.g. gray and white matter volume and integrity; and anatomical 
connectivity) and b) the effect of the anatomy on observed EEG (e.g. the effect of the head models in 
the forward and inverse problems of the EEG).  
       The target universe is the Cuban population. A random sample is drawn stratified with respect to 
age, sex and race. Sampling has been initiated in one of the Cuban municipalities with more than 20 
000 inhabitants. The sampling is carried out with the aid of the National ID Registry. Community 
nurses, in combination with family doctors, contact the target sample members at home to recruit 
volunteers. These are screened to detect pathologies which serve as general exclusion criteria. The 
excluded subjects receive medical attention if needed. To date, the project has screened 1574 subjects 
from ages 18 to 65 years and acquired 520 EEGs and 394 MRIs. 

Sub-projects for some pathologies have been initiated using the protocols of the Project, among 
others large cohorts of subjects with neuro-developmental disorders, Dyslexia and Dyscalculia (as well 
as other Learning Disabilities) and MCI. The CNC has acquired experience in several directions of 
investigation. Also, this group has developed methods for the analyses of electroencephalographic data. 
Those are the methods for the time and frequency domain analyses (Martinez-Montes et al., 2007); and 
to deal with the topographies of the EEG, which had became a prime example of a neuroimaging 
modality. Also, different methods for source localization within tomographic images can be found in 
(Trujillo-Barreto et al., 2004). There is also experience in the analysis of EEG-fMRI fusion (Martinez-
Montes et al., 2004). In the field of MRI, methods and toolboxes for Morphometry (IBASPM see 
http://www.fil.ion.ucl.ac.uk/spm/ext/#IBASPM), diffusion MRI (Melie-García et al., 2008) and 
anatomical connectivity (Iturria-Medina et al., 2007) have been developed. Additionally, CNEURO 
had adapted known methodologies and techniques related to Morphometry, DTI, fMRI and voxel 
based analysis (VBA). 

It is important to mention that CBM carried out the challenging task of building the first three MR 
systems in Cuba. The workgroup involved thereby acquired a great deal of experience in MR physics, 
electronics, coil design and construction, MR experiment design, MR molecular imaging and other 
related issues. They also developed software, named IMAGIS, to deal with DICOM transmission, 
storage and visualization. The goals of the Cuban HBM become important parts of the future prospects 
and development of imaging in Cuba. CNEURO is planning to extend the sample range of the Cuban 
HBM to encompass childhood and old age. It also plans to include a subsample from the recently 
established National Twin Registry that includes more than 50,000 pairs of twins. The purchasing of a 
3T MAGNETOM TIM-Trio system will ease these goals and will give insights into new techniques for 
the future. 

A Latin-American initiative, such as LABMAN, will directly increase the size of normal and 
pathological samples. Even more importantly, it will diversify the sample with a greater mixture of 
ethnic groups and genetic information. Furthermore, collaborations will favor training of personnel as 
well as exchange and integration of “know-how”, methods and tools. 

 
6. Brain imaging in Mexico (vera@xanum.uam.mx) 

 
In 1998, Thalía Harmony, from the Institute of Neurobiology (INB) of the National Mexican 

Autonomous University (UNAM) invited several researchers that were, and hopefully will continue to 
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be, interested in neuroimaging to a workshop. The Cuban researcher Rolando Biscay Lirio from the 
Cuban Center of Neuroscience was invited, who gave us a panoramic view of the state of the art in 
neuroimaging. The purpose of the meeting was to try to unite different groups in collaborative projects 
and to enhance research on this area in Mexico. After that meeting, every year a workshop at the 
Center for Research in Mathematics (CIMAT) has been organized by Dr. José Luis Marroquín and 
Thalía Harmony, inviting researchers and students of different groups to present results. Distinguished 
foreign scientists are also invited to lecture and comment on our results. This year, we will celebrate 
the Xth Anniversary on October 16 and 17. However, there are other groups that have not yet been 
integrated into these workshops. Dr. Fernando Barrios from the INB is a leader of a group of physicists 
and was the first to obtain a functional MRI in Mexico in the American-British Cowdray Hospital 
in1998. 

There are several Mexican institutions currently carrying out research related to Human Brain 
Mapping. It would be difficult to synthesize all the work being developed in our country, but two main 
types of groups can be identified: those composed mainly of computer scientists and engineers who are 
working on brain signal and image processing; and those consisting of neurophysiologists, 
psychologists and other experts and scientists whose research is more clinically oriented. As an 
example of these, we present some of the interdisciplinary research being developed by two groups 
belonging to the former category and two teams in the latter, (clinical applications). It is stressed that 
there are intense interdisciplinary collaborations between all of them. 

 
Institute of Neurobiology – National Autonomous University of Mexico (UNAM) 
(www.inb.unam.mx, thaliah@servidor.unam.mx) 
 
At the Institute of Neurobiology, there are the following facilities: a psychophysiological 

laboratory of 120 square meters, a Magnetic Resonance Unit with a Gyroscan Intera Philips 1.0T 
system and a Unit for Research on Neurodevelopment of 530 square meters. In this unit, a 
multidisciplinary group of neuropediatricians, psychologists, clinical neurophysiologists, specialists in 
rehabilitation, nurses, technicians and pre- and postgraduate students work together. The researchers of 
this group are Dr. Thalía Harmony, Dr. Antonio Fernández-Bouzas, Dr. Thalía Fernández, Dr. Josefina 
Ricardo-Garcell and Dr. Efraín Santiago Rodríguez. 

The main goal of this Unit and the MRI Unit in relation to the main research projects is the 
development of early diagnostic and therapeutic procedures for brain damage. The Unit has focused on 
pre- and peri-natal risk factors for brain damage because there are several clinical problems in 
childhood and adulthood that have been related to the presence of these factors, such as cerebral palsy, 
auditory and visual abnormalities, language problems, learning disabilities, attention deficit disorders, 
and other psychiatric illnesses.    

The interest of this group in neuroimaging includes two main aspects:  
1) The functional evaluation across different electrophysiological procedures such as the 

computation of brain sources and the development of new mathematical procedures for analysis in the 
time-frequency domain. In particular, we are interested in those procedures for the evaluation of 
functional relationships between different cortical areas. These analyses are applied in clinical studies, 
psychophysiological experiments, and neurodevelopmental research areas. For the electrophysiological 
studies, there are five laboratories with digital EEG equipment of 32 channels and computerized 
systems for presentation of different types of stimuli, synchronized with the EEG acquisition system. 
There is also a 120 channel EEG digital system and equipment for visual and brain stem auditory 
evoked responses to clicks and to steady state complex tones. This group has been working in 
collaboration with the CIMAT and the CNC on this approach. 

2) Structural evaluation: the Unit has a database of MRI studies on babies from newborns up to 3 
years old with biological pre- and perinatal risk antecedents of brain damage, such as prematurity, low 
weight at birth, asphyxia, hyperbilirrubinemia, etc. There are follow-up studies for all these babies, 
which were clinically evaluated by neuropediatricians, psychologists, and clinical neurophysiologists. 
The clinical evaluation of MRI studies has shown 85% of subjects with different brain lesions. The 
most frequent abnormality is leukomalacia. The purpose is to develop an MRI template of normal 
babies from newborns to one year old, in order to have more precise features for the evaluation of 
those babies at risk of brain damage.   

 
Image and Signal Processing Group CIMAT-UG-UASLP 
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The inter-institutional group for image and signal processing is composed of 7 researchers and 4 
Ph.D. students from the following Mexican institutions: 
 Center for Research in Mathematics (CIMAT: www.cimat.mx) 
 University of Guanajuato (UG) 
 University of San Luis Potosi (UASLP) 

It has an active collaboration with the Institute of Neurobiology of the National University of 
Mexico. The main lines of research of this group that are related to neuroscience are: 
1) Image segmentation – in particular, work related to automatic segmentation of brain MRI. 
2) Image registration – new image registration criteria that are applicable to both rigid and non-rigid 
multimodal registration of brain image volumes. 
3) Analysis of vector and tensor images – we have developed techniques for the recovery of fiber 
tract intravoxel geometry, which allows for the precise recovery of fiber bifurcations and crossings. 
4) Analysis of EEG data – we are developing methods for the exploratory analysis of scalp EEG data, 
both for psychophysiological experiments, and for neurodevelopmental research. 
5) Imaging informatics – we are developing data reduction techniques that improve the efficiency of 
image-based classifiers that may be used, for instance, for early diagnostic systems. An example of this 
work is related to the quantitative analysis of skull shape for the diagnosis of craniosynostosis. 

 
Neuroimaging Laboratory –- Universidad Autónoma Metropolitana (UAM) 
(http://itzamna.izt.uam.mx) 
 
       Our laboratory is comprises 8 full-time Faculty, doing research and teaching at undergraduate and 
graduate levels. It belongs to the National Center on Medical Imaging and Instrumentation (NCMII) at 
UAM. All the group’s participants have a background in Biomedical Engineering (Joaquín Azpiroz, 
Miguel Cadena, Juan Ramón Jiménez, Verónica Medina, Alfredo Rodríguez, Emilio Sacristán, Raquel 
Valdés, and Oscar Yañez). We also have the collaboration of around 25 graduate students. Other 
national and international institutions cooperate with our interdisciplinary team, such as health 
institutes and research and education centers. Also, we have established associations with several 
technology-development companies. The NCMII is oriented to the development and transfer of 
technology; its open infrastructure is dedicated to promote research activities in medical imaging and 
instrumentation and as well as highly specialized technical training. Among the specific infrastructures 
available for human brain mapping, we have a 64-channel EEG and EP acquisition system (gTEC), 2 
CT scanners, ultrasound equipment and, two MRI systems currently being installed: 7T for animal tests 
(Varian) and 3T for human clinical protocols (Philips).       
      Our research projects include: 
1) Quantification of Brain Ischemic Stroke Lesions from Diffusion-Weighted MR Images. We have 
applied automatic segmentation procedures to increase accuracy in the delineation of ischemic lesions, 
as compared to manual detection.   
2) Development of Neurosurgery Planning Tools. A system has been developed that allows the 
estimation of epileptogenic foci by solving the inverse problem in a meshless anatomic model. The 
algorithms developed in the construction of this system integrate functional information (surface EEG) 
with the anatomical model of the patient and incorporate an accurate source detection procedure. 
3) Application of 3D brain mapping to the analysis of cognitive responses. We have developed 
several methods to process spectral, spatial, temporal and statistical EP information in order to 
facilitate the analysis and mapping of brain data. These methods have been mainly used in cognitive 
applications. 
4) Detection of the P300 in an odd/ball paradigm for a Brain Computer Interface (BCI). In a BCI, 
one of the most critical factors to enhance is the transfer rate; in order to do this, processing techniques 
to quickly and accurately detect the P300 response become necessary. We have developed an 
algorithm, which consists of a pre-processing step, where the signal is decomposed into primary 
components, followed by a classification procedure, based on a support vector machine.  

 
Neuroimaging and Cognition Group – Composed of several private and public health institutions 

 
This group includes several clinicians and experts from the following institutions: 

 Hospital Angeles del Pedregal (HAP) (Rubén Conde, David Trejo) 
 Faculty of Psychology - UNAM (María Corsi Cabrera) 
 Hospital General de México (Ana Luisa Velasco) 
 McGill University, Canada (Jorge Armony) 
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 Université de Montréal, Canada (Ana Ines Ansaldo)  
 
Our working group in Mexico City was initially dedicated to the solution of clinical problems and 

gradually new collaborations with national and foreign researchers have been incorporated. We can 
now conduct studies in two different places with two 1.5T MRI (GE) and shortly with a third 1.5T 
(Siemens) MRI. The main research that we conduct is:  
1) Reading in Spanish speakers  
2) Attention and sleep 
3) Emotional memory in patients with epilepsy  
4) fMRI in the recovery of aphasia 
5) Location motor areas with fMRI and electrical stimulation  
6) Memory in patients with temporal lobe epilepsy  

All the Mexican groups working in neuroimaging are inter-related and share common clinical and 
engineering interests. We are working towards the optimization of imaging infrastructure in order to 
increase the impact of clinical applications and to develop more powerful analysis tools. We would 
greatly benefit from LABMAN to access normative brain signal and image databases, to increase the 
impact of our developments on clinical applications and to increase the scientific productivity of the 
related groups.  

7. Conclusions 
 
At the founding meeting of LABMAN, a consensus was reached on the urgency of developing 

Human Brain Mapping in the Latin American Region. This is a considerable challenge due to the 
unequal and sometimes sparse presence of imaging equipment and specialists with adequate training, 
as well as limitations in coverage of health systems and public awareness in the different countries. In 
spite of this, the meeting was characterized by optimism due to the existence of several Latin American 
groups with sufficient stability and productivity to act as the backbone of the network. Moreover, there 
is also an increasing awareness among Latin-American governments of the importance of brain 
disorders as a major burden of disease and their greater emphasis on active screening of pathology.  

One of the most striking byproducts of progress is the steady increase in life-span. Maintaining a 
high quality of life in the elderly has become a major challenge for medical research in developed 
countries, since longer life span is associated with the advent of neurodegenerative diseases. As a 
result, research in Alzheimer’s, Parkinson’s and other neurodegenerative diseases has received major 
support from grant agencies in the first world.  

Latin America presents a radically different scenario: In countries with major social inequalities, 
the most urgent challenge is to assure proper cognitive development for children raised under limited 
economical, medical and social resources. In Argentina alone, this number reached approximately 8 
million children out of 15.5 million inhabitants living in poverty for 2004 (INDEC). LABMAN will 
generate critical scientific evidence that will help to guide the implementation of the necessary changes 
in health and sanitary policies to decrease the incidence of endemic neuropathologies. The early 
detection of any alterations related to reversible risk factors will have a great impact in the population's 
health, especially in the poor sectors. As a consequence, a major goal of the network is that of 
importing and developing brain imaging techniques -- in combination with viable health care delivery 
strategies -- to optimize population coverage under the constraint of limited resources. One such 
possible model is active screening based on three stages: 1) Massive screening, 2) Clinical examination 
combined with electrophysiological imaging, and finally 3) specialized examination including more 
expensive neuroimaging techniques. Furthermore, each country has specific predominant pathologies. 
For example, in Colombia, Alzheimer; Venezuela, Huntington; Cuba, cerebrospinal ataxia, etc. Thus, 
each country could provide complementary data for a global pathological database.  

Among the most immediate goals of the LABMAN are: 
 To promote training of specialists in all major imaging techniques as well as the requirements 
and specific approaches for use in the conditions of the particular country. 
 To accelerate the introduction of new knowledge from abroad as well as increasing the 
scientific productivity of the region. 
 To increase the awareness of local governments, international organizations and of the general 
public of the potential impact of brain mapping on healthcare to promote investment on this field of 
research. 
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 To promote multilateral projects directed towards applying the technology in the conditions 
present in the respective countries. 

 
Projects particularly discussed were: 

1. Access to and assimilation of existing tools and normative databases. A task of first 
importance is to determine whether adjustments of norms obtained elsewhere are required if 
ethnical/genetic differences for people from the region are taken into account. A systematic component 
will be meta-analysis of data from multiple sources. 
2. The Cuban group with contributions from groups in other Latin American countries will 
continue to develop its joint electrophysiological-MRI database as required by ethnic/genetic 
heterogeneity. One particular database to be prioritized is a standard reference database for testing new 
statistical and processing methods. 
3. Creation of supra-national image databases for pediatric data and specific degenerative 
disorders frequent in the region which might allow quantitative genotype-phenotype analysis with 
large populations. 
4. Development of methods for individual assessment of brain disorders using the 
aforementioned databases exploring their use in screening and monitoring of treatment. 
5. Increase the efficiency of scientific exchange by standardization of data formats, preferred 
analysis methods, image processing pipelines and neuropsychological/behavioral testing. A major 
component of the latter will be compensating for cultural and language differences in the region. 

To coordinate these efforts a provisional council was assembled from all the representatives of 
every country. It was also decided to stimulate the creation of consortium-like groups for brain 
mapping in every Latin American country. Dr. Pedro Valdés-Sosa, Vice-director of the Cuban 
Neuroscience Center was elected LABMAN Chairman. A web-site was commissioned as an important 
mechanism for coordinating organizational and scientific aspects of the project. On the more formal 
side, work has been initiated on drafting statutes for the network as well as asking for support from the 
governments of all participating countries and International organizations. In particular, the network 
will continue working with the Organization for Human Brain Mapping (OHBM) and with 
PAHO/WHO. Multi-lateral workgroups were created to address organization, standardization of 
hardware requirements and protocols, standardization of image processing protocols, standardization 
of neurobehavioral measurements, communications, ethical aspects, funding and grants. 

One of the most significant initiatives of this first encounter was that of creating a Regional School 
on Neuroimaging that would allow - through specific projects - training, coaching, sharing, exchange 
of technology and stays and visits of research Fellows. The meeting also recognized every country´s 
potential for participation, level of development and readiness. PAHO/WHO has already agreed to 
support the initial school in Cuba in the year 2009. Both the Functional Imaging Laboratory of London 
and the Brain Imaging Center of Montreal have pledged support for these schools. During this first 
meeting, it was agreed that LABMAN would hold an annual meeting in order to monitor development 
of the project, sponsor conferences, workshops, panels and initiatives related to the project and in order 
to maintain lines of communication among partner countries and institutions. A point of consensus was 
that LABMAN should promote the celebration of an OHBM meeting in the region some time in the 
near future.  

This report is not an official statement of each country (it is a result of our best efforts to obtain the 
information available), so we encourage research groups and individuals not represented currently in 
LABMAN to join forces with us as well. If successful, the output of our initiative in this area could 
also have implications for other areas of the world. 
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