
 

Longer, intense rehabilitation boosts recovery
after brain injury
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A cultured neuron in green is shown with hundreds of protruding dendritic
spines. The dendrites of other neurons labeled in blue, with adjacent glial cells
depicted in red. Credit: UC San Diego Health

Cognitive and functional recovery after a stroke or traumatic injury
requires intense rehabilitative therapy to help the brain repair and
restructure itself. New findings by researchers at University of
California, San Diego School of Medicine report that not only is
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rehabilitation vital - in an animal model, rats with cortical injury that did
not receive intensive rehab did not rebuild brain structure or recover
function - but that a longer, even more intense period of rehabilitation
may produce even greater benefit.

"This has implications for medical practice and medical insurance," said
senior study author Mark Tuszynski, MD, PhD, professor in the
Department of Neurosciences and director of the Center for Neural
Repair at UC San Diego School of Medicine, and a neurologist with the
VA San Diego Healthcare System. "Typically, insurance supports brief
periods of rehab to teach people to get good enough to go home. These
findings suggest that if insurance would pay for longer and more
intensive rehab, patients might actually recover more function."

The findings are published in the February 22 online early edition of 
PNAS.

In recent years, numerous studies have documented the surprising
plasticity or ability of the adult central nervous system to recover from
injury. The emerging question has been how to best encourage the repair
and regrowth of damaged nerve cells and connections.

To better understand what happens at the molecular and cellular levels
and how rehabilitation might be made more effective after brain injury,
researchers studied rats relearning skills and physical abilities. They
found rats that received intensive therapy for an extended period of time
showed significant restructuring of the brain around the damage site:
Surviving neurons sprouted greater numbers of dendritic spines, which
made more connections with other neurons. The result, said Tuszynski,
was a dramatic 50 percent recovery of function.

Animals that did not undergo intensive rehabilitation did not rebuild 
brain structure or recover function.

2/3

https://medicalxpress.com/tags/brain+structure/


 

Additionally, the researchers found that a key system in the brain - the
basal forebrain cholinergic system - is critical to rehabilitation.
Structures in this part of the brain, such as the nucleus basalis, produce
acetylcholine, a chemical released by nerve cells to send signals to other
cells. Specifically, motor neurons release acetylcholine to activate
muscles.

Damage to the cholinergic system, which can occur naturally during
aging, completely blocks brain plasticity mediated by rehabilitation and
significantly reduces functional recovery. Tuszynski said the finding
suggests that a class of drugs called cholinesterase inhibitors, which
boost the levels and persistence of acetylcholine and are used in some
treatments for Alzheimer's disease, might further improve functional
outcomes after brain injury.

"We did not try to do this in our study," said Tuszynski, "but we did
suggest future studies could be done to look at this possibility."

  More information: Rehabilitation drives enhancement of neuronal
structure in functionally relevant neuronal subsets, PNAS, 
www.pnas.org/cgi/doi/10.1073/pnas.1514682113
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