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Brain waves could help guide concussion
diagnosis, treatment

October 27 2022, by Steven Reinberg

A particular brain wave may help diagnose concussions in high school
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football players and predict when it's safe for them to return to play, new
research suggests.

Delta waves are markers of brain injury and perhaps healing. They tend
to decrease with age, but researchers found increased levels of these low-
frequency waves in the brains of high school football players after a
concussion. Levels declined only after symptoms eased, the researchers
observed.

"There's debate right now in the science literature over whether that
indicates damage or if it's a healing response to the damage," said lead
researcher Elizabeth Davenport, an assistant professor of radiology at
University of Texas Southwestern O'Donnell Brain Institute in Dallas.
"The jury's out on whether or not it's healing or just a kind of distress
signal."

Concussions are a form of brain injury caused by a blow to the head or
violent shaking of the head and body.

Davenport suspects delta waves might be a sign of the brain cleaning and
repairing itself after such an injury. They might also be a sign of the
brain's connecting cells, axons, being torn apart, she said. These two
activities might not, however, be mutually exclusive. As the brain heals,
delta waves disappear, Davenport noted.

"What we're really hoping for with this is that it becomes a part of the
toolkit that doctors have to diagnose concussions," she said. "Right now,
they have a lot of neuropsychological testing, which especially, many
high schoolers will try and fake their way out of, but this is not
something that you can fake or that you can kind of fudge. The machine
is going to give you the result that's there."

For the study, Davenport's team collected data on 24 high school
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athletes, divided into three equal-sized groups. One group included
football players who had concussions, including quarterback,
cornerback, wide receiver, tight end, safety and linemen positions.

The second group was made up of football players without diagnosed
concussions, and the third group was made up of athletes from
noncontact sports, including swimming and tennis.

Participants underwent a magnetoencephalograph (MEG) scan before
and after their seasons and additional scans if they were diagnosed with a
concussion. MEG scans are a kind of noninvasive brain mapping.

Over the season, Davenport's team found that delta waves decreased
slightly among athletes who didn't suffer concussions. After a
concussion, however, delta waves increased and continued to be seen
even in the postseason.

Davenport plans to do more follow-up to see if tracking delta waves
after a concussion could lead to a way to determine when it's safe for an
athlete to start playing again.

"We are starting that study very soon, where we are going to bring in
players, hopefully, as soon as they get a concussion, get them scanned,
and then sequentially scan them until their symptoms are resolved," she
said.

The researchers are getting closer to a quantitative measure of
concussion that will help players understand why it is or is not safe to
play, Davenport said. It's hard for players to grasp that right now, she
said.

"What we're hoping to do in the future is provide them with a number,
something that they can see that shows them, 'OK, I need to sit out for
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two weeks and then this wave on my brain goes away, and I'm able to
return to play safer."

Dr. Avy Ronay, director of the pediatric concussion program at
Northwell Health in Bay Shore, N.Y., reviewed the findings.

He said the ability to diagnose and quantify concussions is important
when treating patients with recent head injuries.

"Unfortunately, the variability of the definition of a concussion and lack
of advanced diagnostic methods beyond the conventional ones, such as
symptom inventories, standardized assessment of concussions and
neuropsychological testing, makes the task above difficult at times,"
Ronay said.

It will take time and more and larger studies to determine if delta waves
can be used to diagnose concussions and predict when the injury has
healed, he said.

"It 1s encouraging to see studies such as this one that strives for new and
innovative ways to improve upon our own clinical diagnostic

capabilities," Ronay said. "Further research with larger sample sizes and
analysis of cost, benefits and access to these technologies is warranted."

The findings were published recently in the journal Brain and Behavior.

More information: The U.S. Centers for Disease Control and
Prevention has more about concussion.
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