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The BRAIN Initiative (Brain Research through Advancing In-

novative Neurotechnologies), launched by President Obama

on April 1, 2013, and developed by the National Institutes of

Health, is the much publicized potentially multidecade Presiden-

tial focus, seeking to “revolutionize our understanding of the hu-

man brain.” Its official charge is “to accelerate the development

and application of innovative new technologies to construct a

dynamic picture of brain function that integrates neuronal and

circuit activity over time and space. The goal is to build on the

growing scientific foundation of neuroscience, genetics, physics,

engineering, informatics, nanoscience, chemistry, mathematics,

and other advances of the past few decades, to catalyze an inter-

disciplinary effort of unprecedented scope.” This exciting multi-

agency initiative will span the next decade and include funding

commitments from the National Science Foundation ($20 mil-

lion per year) and the Defense Advanced Research Programs

Agency ($50 million per year). It is important that it demonstrates

early successes to convince the public that the funds committed to

this project are well-spent tax dollars. Also, and perhaps more

important, it is crucial to demonstrate to the public that this ini-

tiative will truly impact patient care and ultimately improve the

well-being of the American people.

The American Society of Neuroradiology (ASNR), represent-

ing more than 5000 neuroradiologists and brain imaging scien-

tists, with the support of the Radiological Society of North Amer-

ica (RSNA), representing over 51,000 members; the American

College of Radiology (ACR), representing more than 36,000

members; the International Society of Magnetic Resonance in

Medicine (ISMRM), representing more than 8000 members; and

the Academy of Radiology Research (ARR), which serves as the

overall science policy and advocacy voice for the academic imag-

ing research community, believes that to achieve these goals, a

number of approaches need to be pursued concurrently. One ap-

proach needs to focus on cellular models and neural circuits to

better understand the functioning of the brain from the bottom

up. This approach will require molecular studies; large-scale re-

cording technologies; the use of nonhuman models, such as the

connectome of Drosophila; and viral tracer or microbial tech-

niques to look at neurons in animal models.

A simultaneous, parallel approach is necessary to study the

brain from the top down, including brain mapping and circuits.

Human neuroimaging is well poised to tackle this task. We, as

human brain imagers, have developed a wealth of information

concerning systems integration that can be used to effectively

probe the complexities of brain structure. Keep in mind that the

human brain is a system that contains 100 billion neurons, each

with an average of 7000 connections or synapses to other ele-

ments, regulated by more than 100 excitatory and inhibitory sets

of modulators or neurotransmitters. The magnitude of this ana-

tomic complexity is difficult to even contemplate and will surely

defy attempts for accurate characterization unless the problem

can be simplified by using evidence derived from functional and

anatomic pathways that the brain imaging community has accu-

mulated through decades of research.

Neuroimaging is essential for the treatment of most diseases of

the brain, from acute traumatic brain injury to stroke to brain tumors

to multiple sclerosis, epilepsy, and so forth. Indeed, the developers of

CT and MR imaging have been awarded separate Nobel Prizes, and

these tools have become indispensable for neurologic and neurosur-

gical care. Recently, new advances in microstructural, functional, and

molecular human brain imaging have opened the way for a revolu-

tion in terms of diagnosis, outcome prediction, and treatment mon-

itoring in even more disorders. These disorders cause great morbidity

and mortality, from neurodevelopmental conditions, such as autism,

to the psychiatric diseases of schizophrenia, depression, substance

abuse, and so forth, to the neurodegenerative diseases, such as Alz-

heimer disease and Parkinson disease. These new advances include

imaging human brain structural and functional connectivity as well

as the development of new methods of visualizing pathology at the

molecular level, such as chemical exchange saturation transfer, hy-

perpolarized 13C MR imaging, PET with novel amyloid and � agents,

and so forth.

Both the bottom up and top down approaches will converge in

the sense that both involve big data and will require specific de-

velopments in terms of computing, which has been defined as the

third axis of the Initiative.

The community of brain imagers, encompassing ASNR,

RSNA, ACR, ISMRM, and ARR, would like to volunteer its help

and support for the human brain imaging component of the Ini-

tiative. We have the advantage that as physicians taking care of

patients, we can garner public support for this multidecade fund-

ing push by demonstrating the advantages to the public of short-

term health benefits, while at the same time developing longer

term research goals. We have the resources and the structures

necessary to facilitate large-scale collaborative efforts in terms of

human brain imaging.

Once our understanding of healthy brain organization and

function has advanced through this process, we as imagers and

“brain health care providers” can apply this knowledge to fur-

ther generate major breakthroughs in the medical manage-http://dx.doi.org/10.3174/ajnr.A3874
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ment of patients with a wide variety of disorders that can afflict

the human brain. We are also fortunate to have principal in-

vestigators of the Human Connectome Project and the

ENIGMA consortium, a worldwide network of more than 200

imaging and genetic scientists at 125 institutions, leading

translation of brain imaging and genomics into the clinic. Fi-

nally, our participation may alleviate the concerns of groups

who monitor animal experiments closely.

In conclusion, as physicians and scientists taking care of patients

and experts in brain imaging, we would like to pledge our support to

the BRAIN Initiative and hope that we will be able to contribute to

new programs that will both revolutionize our understanding of the

brain and fundamentally impact the care of patients with neurologic

disease.
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