
AN ELECTRICAL NERVOUS SYSTEM
The nervous system is made up of many types of cells, including neurons which link together like living wires, conducting electrical signals throughout the body. This principle was �rst described in the 19th century when scientists used electrical stimulation to contract muscles.

12 Decades later, surgeons seeking to identify 
and remove seizure-inducing brain tissue electrically stimulated different brain areas, unlocking a wealth of knowledge about how the brain is organized.

13 When  
the pacemaker was introduced in the 1950s,  researchers demonstrated for the �rst time that electrodes and batteries could be implanted in the body to simulate the action of healthy nerves.

14

NEUROSTIMULATION: THEN AND NOW

The only electrical 

device that could 

be safely implanted 

into humans was 

the cardiac 

pacemaker, �rst 

used in the 1950s.3

THEN (pre-1980s)
• The electrical properties  

of the nervous system, 
though discovered more 
than a hundred years ago, 
had not been harnessed  
for treatments.1 

• Early prototypes of 
neurotechnologies were 
very limited. The �rst 
cochlear implants in the 
1970s could only enhance patients’ awareness of their 
environment and aid with lip-reading. 7

• Most advances in care for spinal cord injury were 
focused on limiting further damage shortly after injury, 
rather than improving function over the longer term. 9

FDA has approved 

cochlear implants for 

hearing loss4, deep 

brain stimulators for 

Parkinson’s5, and a 

device that can 

restore some vision.6
device that can 



RESEARCH-TO-PRACTICE 
MILESTONES IN  
NEUROTECHNOLOGY
For more information on the supporting evidence and research sponsors for 
these milestones, see the Web appendix.

1950s-60s: 
STIMULATING 
NERVES WITH 
ELECTRICITY 

1957



IMPACTS OF NEURAL 
STIMULATION TECHNOLOGIES
The use of neural stimulation technologies can compensate for lost nerve function, improve quality of life, and lower the 
cost of education and treatment. The two examples below illustrate the value of neurotechnology and its potential 
application to diverse diseases and conditions.

COCHLEAR 
IMPLANTS
• As of December 2012, 

approximately 324,200 
implants have been 
�tted worldwide, a nearly 
30-fold incr ease from 
1995.45 In the United 
States, roughly 58,000 
were implanted in adults 
and 38,000 in children.46

• The vast majority of cochlear implant users continue 
to use their implant 10 years after implantation. 48

• Implantation saves society $30,000-50,000 per person 
over a lifetime.49,50




