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At A Glance

e Soccer heading may cause more damage to the brain than previously thought and was linked to worse verbal learning and the potential for delayed effects
on brain function.

o Abnormalities were most prominent in the frontal lobe of the brain, an area most susceptible to damage from trauma.

o The findings also suggest that repeated head impacts that don’t result in serious injury may still adversely affect the brain.

CHICAGO — Soccer heading may cause more damage to the brain than previously thought, according to a study being presented next week at the annual
meeting of the Radiological Society of North America (RSNA).

Heading is a widely used technique in soccer where the players control the direction of the ball by hitting it with their head. In recent years, research has
been done that suggests a link between repeated head impacts and neurodegenerative diseases, such as chronic traumatic encephalopathy (CTE).
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"The potential effects of repeated head impacts in sport are much more extensive than previously known and affect locations similar to where we've seen
CTE pathology," said study senior author Michael L. Lipton, M.D., Ph.D., professor of radiology at Columbia University Irving Medical Center in New
York. "This raises concern for delayed adverse effects of head impacts."

While prior studies have identified injuries to the brain's white matter in soccer players, Dr. Lipton and colleagues utilized a new approach to an advanced
brain imaging technique called diffusion MRI to analyze microstructure close to the surface of the brain.

To identify how repeated head impacts affect the brain, the researchers compared brain MRIs of 352 male and female amateur soccer players, ranging in age
from 18 to 53, to brain MRIs of 77 non-collision sport athletes, such as runners.

Soccer players who headed the ball at high levels showed abnormality of the brain's white matter adjacent to sulci, which are deep grooves in the brain's
surface. Abnormalities in this region of the brain are known to occur in very severe traumatic brain injuries.

The abnormalities were most prominent in the frontal lobe of the brain, an area most susceptible to damage from trauma and frequently impacted during
soccer heading. More repetitive head impacts were also associated with poorer verbal learning.

"Our analysis showed that the white matter abnormalities represent a mechanism by which heading leads to worse cognitive performance," Dr. Lipton said.

Most of the participants of the study had never sustained a concussion or been diagnosed with a traumatic brain injury. This suggests that repeated head
impacts that don't result in serious injury may still adversely affect the brain.

"The study identifies structural brain abnormalities from repeated head impacts among healthy athletes," Dr. Lipton said. "The abnormalities occur in the
locations most characteristic of CTE, are associated with worse ability to learn a cognitive task and could affect function in the future."

The results of this study are also relevant to head injuries from other contact sports. The researchers stress the importance of knowing the risks of repeated
head impacts and their potential to harm brain health over time.

"Characterizing the potential risks of repetitive head impacts can facilitate safer sport engagement to maximize benefits while minimizing potential harms,"
Dr. Lipton said. "The next phase of the study is ongoing and examines the brain mechanisms underlying the MRI effects and potential protective factors."

Co-authors are Bluyé Demessie, A.B., M.S., Walter F. Stewart, Ph.D., Richard B. Lipton, M.D., Molly E. Zimmerman, Ph.D., Mimi Kim, Sc.D., Kenny
Ye, Ph.D., Thomas Kaminski and Roman Fleysher, Ph.D.

This study was funded by the National Institutes of Health and The Dana Foundation.
Note: Copies of RSNA 2024 news releases and electronic images will be available online at RSNA.org/press24.

RSNA is an association of radiologists, radiation oncologists, medical physicists and related scientists promoting excellence in patient care and health care
delivery through education, research and technologic innovation. The Society is based in Oak Brook, Illinois. (RSNA.org)
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to update their data right up until the meeting. To ensure you are using the most up-to-date information, please call the RSNA Newsroom at 1-312-791-

6610.

For patient-friendly information on brain MRI, visit Radiologvinfo.org.
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Video 3. Patient completing brain MRI.
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Video 4. Brain MRI
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Video 7. Diffusion tensor imaging, an MRI technique, of the brain.

Download

Soccer Heading Damages Brain
Regions Affected in CTE

https://www.rsna.org

Page 2 of 6
Copyright ©2025 Radiological Society of North America (RSNA)


https://www.radiologyinfo.org/
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_1.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_1.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_2.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_2.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_3.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_3.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_4.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_4.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_2.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_2.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_6.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_6.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_7.mp4
https://www.rsna.org/uploadedFiles/RSNA/Content/Press/pressrelease/2024_resources/2545/video_7.mp4

Video 8. Bluy¢ Demessie, A.B., M.S., presenting his research at RSNA 2024 on how soccer heading damages the brain.
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Figure 1. Diffusion MRI shows the effect of soccer heading on brain regions. RHI = repetitive head impacts
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Figure 2. 3D rendering of an individual brain cut away to show the interface of white matter and gray matter. Blue areas indicate the juxtacortical white
matter at the base of cerebral sulci.
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Figure 3. Diffusion tensor imaging of the brain.
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Figure 4. Dr. Michael Lipton reviewing brain images.
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Figure 5. Bluyé Demessie, A.B., M.S., presenting his research at RSNA 2024 on how soccer heading damages the brain.
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