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Burst of brain activity during dying could explain life passing before your eyes
New study hints at how consciousness can continue after the heart stops
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People who are resuscitated after death often report out-of-body experiences. Max2611/GETTYIMAGES
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Many people who have come close to death or have been resuscitated report a similar experience: Their lives flash before their
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study.

Although death has historically been medically defined as the moment when the heart irreversibly stops beating, recent
studies have suggested brain activity in many animals and humans can continue for seconds to hours. In 2013, for instance,
University of Michigan neurologist Jimo Borjigin and team found that rats’ brains showed signs of consciousness up to 30
seconds after their hearts had stopped beating. “We have this binary concept of life and death that is ancient and outdated,”
Parnia says.
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Still, despite the numerous reports over hundreds of years from people who have been resuscitated following clinical death or
nearly died, “I was shocked to realize we know almost nothing” about brain activity during the dying process, Borjigin says. For
the current study, she and her team looked at the medical records of four people who were in comas and on life support on
whom physicians had placed electroencephalography caps. None of the patients had any chance of survival.

The caps continually monitored the electrical signals moving across the surface of each patient’s brain: before and after
physicians removed their ventilators, during each patient’s last measurable heartbeat, and up until all brain activity had
ceased. Seconds after their ventilators were removed, two of the patients’ brains suddenly lit up with a burst of neuronal
activity in high-frequency patterns called gamma waves that continued as the heart stopped beating. Other studies have found
the same pattern when a healthy person is actively recalling a memory, learning, or dreaming, and some neuroscientists have
linked these oscillations with consciousness.

Ajmal Zemmar, a neurosurgeon at the University of Louisville, says gamma waves may signal that different brain regions are
working together to combine disparate sensations into the conscious awareness of an object—putting together the sight and
smell and sound of a car, for instance. How the brain does this, he says, “is one of the biggest mysteries in neuroscience,” but
seeing the same gamma waves in dying people suggests a biological mechanism for the reports of the brain replaying
memorable events in those final moments. His lab previously saw similar gamma waves in one person who died of a heart
attack while that person’s brain was being monitored for seizures.
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“This paper is really important for the field and the consciousness field more generally,” says biomedical scientist Charlotte
Martial of the University of Liege, who studies near-death experiences. She is not surprised that only two of the four people in
Borjigin’s study showed the gamma activity, given that not all people who have survived near-death report memory recall or
out-of-body experiences. Borjigin notes that the two people whose brains showed gamma activity also had a history of
seizures, which she says could have primed their brains to experience abnormal rhythms.

Her team also saw increased electrical activity in a brain region called the temporo-parieto-occipital junction, which is
believed to be involved in consciousness and is activated during dreaming, seizures, and out-of-body hallucinations. She thinks
the burst of brain activity is part of a survival mode that the brain is known to enter once it is deprived of oxygen. Studies of
animals undergoing brain death have found that the organ begins to release numerous signaling molecules and creates
unusual brainwave patterns to try to resuscitate itself, even as it shuts down external signs of consciousness. “It shuts the door
to the outside world and takes care of internal business because the house is on fire,” she says.

Borjigin hopes to replicate her findings by collaborating with other medical centers to study brain activity in patients who are
dying. Finding some answers to how the dying process occurs would be crucial, Zemmar says, because “death is sort of a
mystery—we don’t really know what it is.”

Science Adviser

Get Science’s award-winning newsletter with the latest news, commentary, and research, free to your inbox daily.

( ) < NOT NOW )

https://www.science.org/content/article/burst-brain-activity-during-dying-could-explain-life-passing-your-eyes 2/5


https://www.pnas.org/doi/10.1073/pnas.1308285110
https://academic.oup.com/brain/article/123/7/1293/380106
https://journals.physiology.org/doi/full/10.1152/jn.00755.2019
https://www.frontiersin.org/articles/10.3389/fnagi.2022.813531/full
https://www.science.org/action/clickThrough?id=501060&url=%2Fcontent%2Fpage%2Fscienceadviser%3Fintcmp%3Dnewsint-adviser%26utm_id%3DrecyGhsQrqyNFKTmt&loc=%2Fcontent%2Farticle%2Fburst-brain-activity-during-dying-could-explain-life-passing-your-eyes&pubId=41988931&placeholderId=501022&productId=501030
https://www.science.org/topic/category/brain-behavior

6/2/25,10:37 AM Burst of brain activity during dying could explain life passing before your eyes | Science | AAAS

ABOUT THE AUTHOR

Sara Reardon
Author

Sara Reardon covers biomedical research and science policy for Science.

MORE FROM NEWS

30 MAY 2025 30 MAY 2025 30 MAY 2025

Final NSF budget proposal jettisons one ‘Devastating. NIH cancels future funding Dozens of active and planned NASA

giant telescope amid savage agencywide plans for HIV vaccine consortia spacecraft killed in Trump budget request
% BY JON COHEN BY PAUL VOOSEN

BY JEFFREY MERVIS

VIEW MORE )

Got a tip for Science's news department?

Sign up for ScienceAdviser

Get Science’s award-winning newsletter with the latest news, commentary, and research, free to your inbox daily.

SUBSCRIBE >

ADVERTISEMENT

SCIENCEINSIDER ©

30 MAY 2025  BY JEFFREY MERVIS
Final NSF budget proposal jettisons one giant telescope amid savage agencywide cuts

30 MAY 2025 BY JON COHEN
‘Devastating. NIH cancels future funding plans for HIV vaccine consortia

Science Adviser

Get Science’s award-winning newsletter with the latest news, commentary, and research, free to your inbox daily.

¢ N vornow )

https://www.science.org/content/article/burst-brain-activity-during-dying-could-explain-life-passing-your-eyes 3/5


https://www.science.org/content/author/sara-reardon
mailto:sara@sarareardon.com
https://www.science.org/content/article/final-nsf-budget-proposal-jettisons-one-giant-telescope-amid-savage-agencywide-cuts
https://www.science.org/content/article/final-nsf-budget-proposal-jettisons-one-giant-telescope-amid-savage-agencywide-cuts
https://www.science.org/content/article/final-nsf-budget-proposal-jettisons-one-giant-telescope-amid-savage-agencywide-cuts
https://www.science.org/content/article/final-nsf-budget-proposal-jettisons-one-giant-telescope-amid-savage-agencywide-cuts
https://www.science.org/content/article/devasting-nih-cancels-future-funding-plans-hiv-vaccine-consortia
https://www.science.org/content/article/devasting-nih-cancels-future-funding-plans-hiv-vaccine-consortia
https://www.science.org/content/article/devasting-nih-cancels-future-funding-plans-hiv-vaccine-consortia
https://www.science.org/content/article/dozens-active-and-planned-nasa-spacecraft-killed-trump-budget-request
https://www.science.org/content/article/dozens-active-and-planned-nasa-spacecraft-killed-trump-budget-request
https://www.science.org/content/article/dozens-active-and-planned-nasa-spacecraft-killed-trump-budget-request
https://www.science.org/news/all-news
https://www.science.org/content/page/got-tip
https://www.science.org/content/page/scienceadviser?intcmp=rrail-adviser&utm_id=recFUzjFNRznSEEDd
https://www.science.org/content/article/final-nsf-budget-proposal-jettisons-one-giant-telescope-amid-savage-agencywide-cuts
https://www.science.org/content/article/final-nsf-budget-proposal-jettisons-one-giant-telescope-amid-savage-agencywide-cuts
https://www.science.org/content/article/devasting-nih-cancels-future-funding-plans-hiv-vaccine-consortia
https://www.science.org/content/article/devasting-nih-cancels-future-funding-plans-hiv-vaccine-consortia
https://www.science.org/content/article/dozens-active-and-planned-nasa-spacecraft-killed-trump-budget-request
https://www.science.org/content/article/dozens-active-and-planned-nasa-spacecraft-killed-trump-budget-request

6/2/25,10:37 AM Burst of brain activity during dying could explain life passing before your eyes | Science | AAAS
z =Nl 30 MAY 2025 @ BY SARA REARDON

NIH funding_policy deals new blow to HIV-related trial networks

VIEW MORE >

ADVERTISEMENT

SIFTER ©

22 MAY 2025 BY PHIE JACOBS
Penguin poop could be driving Antarctic cloud formation

25 APR 2025 BY CHRISTA LESTE-LASSERRE
Ice age couture: Ancient people tailored form-fitting clothing from reindeer pelts

18 APR 2025 BY CHRISTIE WILCOX
Superprecise lasers show people a whole new color

10 APR 2025 BY JENNA AHART
Medieval manuscripts were bound in baby seal fur

VIEW MORE >

RELATED JOBS

Principal Investigator - FAU Amyloidosis Project

Florida Atlantic University
Boca Raton, Florida

Associate Research Scientist

Columbia University
New York City, New York (US)

Research Assistant Professor - NRB008a

The University of Chicago- Department of Neurobiology
Chicago, lllinois

MORE JOBS >

ADVERTISEMENT

o . o Scie = .
QU A 1 Science ¥ Science N QueSdience 3o .

Science Adviser

Get Science’s award-winning newsletter with the latest news, commentary, and research, free to your inbox daily.

( ) ( NOT NOW )

https://www.science.org/content/article/burst-brain-activity-during-dying-could-explain-life-passing-your-eyes 4/5


https://jobs.sciencecareers.org/searchjobs/?Keywords=Bioengineering&NearFacetsShown=true&utm_source=Hawkeye&utm_medium=Widget&utm_campaign=Hawkeye+Bioengineering+75
https://jobs.sciencecareers.org/job/673455?utm_source=Hawkeye&utm_medium=Widget&utm_campaign=Hawkeye+Bioengineering+75
https://jobs.sciencecareers.org/job/673625?utm_source=Hawkeye&utm_medium=Widget&utm_campaign=Hawkeye+Bioengineering+75
https://jobs.sciencecareers.org/job/672179?utm_source=Hawkeye&utm_medium=Widget&utm_campaign=Hawkeye+Bioengineering+75
https://www.science.org/content/article/nih-funding-policy-deals-new-blow-hiv-related-trial-networks
https://www.science.org/content/article/nih-funding-policy-deals-new-blow-hiv-related-trial-networks
https://www.science.org/news/scienceinsider
https://www.science.org/content/article/penguin-poop-could-be-driving-antarctic-cloud-formation
https://www.science.org/content/article/penguin-poop-could-be-driving-antarctic-cloud-formation
https://www.science.org/content/article/ice-age-couture-ancient-people-tailored-form-fitting-clothing-reindeer-pelts
https://www.science.org/content/article/ice-age-couture-ancient-people-tailored-form-fitting-clothing-reindeer-pelts
https://www.science.org/content/article/superprecise-lasers-show-people-whole-new-color
https://www.science.org/content/article/superprecise-lasers-show-people-whole-new-color
https://www.science.org/content/article/medieval-manuscripts-were-bound-baby-seal-fur
https://www.science.org/content/article/medieval-manuscripts-were-bound-baby-seal-fur
https://www.science.org/news/sifter
https://www.science.org/content/page/science-family-journals-social-media
https://www.facebook.com/ScienceMagazine
https://twitter.com/sciencemagazine
https://www.instagram.com/ScienceMagazine
https://www.youtube.com/user/ScienceMag
https://www.science.org/about/email-alerts-and-rss-feeds
https://mp.weixin.qq.com/s?__biz=MzI3NDY3NzQ2Mg==&mid=100002815&idx=1&sn=2949c025a553ac718b9612a0473b9f60&chksm=6b1120465c66a9508b01eaef1589b15d440e50b189106c8c594de8c6471f696a978de952fb15&mpshare=1&scene=1&srcid=0716JJQ5V4cKbgMMsya2MQ0n&sharer_sharetime=
https://www.science.org/content/page/scienceadviser?intcmp=ftr-adviser&utm_id=recdExfxt1yeSJxzi
https://www.science.org/journal/science
https://www.science.org/journal/sciadv
https://www.science.org/journal/sciimmunol
https://www.science.org/journal/scirobotics
https://www.science.org/journal/signaling
https://www.science.org/journal/stm

6/2/25,10:37 AM

Burst of brain activity during dying could explain life passing before your eyes | Science | AAAS

All News
Sciencelnsider

News Features

Subscribe to News from Science

News from Science FAQ

About News from Science

Donate to News

Information for Authors

Information for Reviewers

Advertising Kits

Custom Publishing Info

Post a Job

Leadership
Work at AAAS

Prizes and Awards

Careers Articles

Find Jobs

Employer Hubs

Science

Science Advances

Science Immunology

Science Robotics

Science Signaling

Science Translational Medicine

Science Partner Journals

Manage Your Institutional Subscription

Library Admin Portal

Request a Quote

Librarian FAQs

AAAS.org

AAAS Communities

EurekAlert!

Science in the Classroom

FAQs

Access and Subscriptions

Order a Single Issue

Reprints and Permissions

TOC Alerts and RSS Feeds

Contact Us

Science Adviser

Get Science’s award-winning newsletter with the latest news, commentary, and research, free to your inbox daily.

C

) ( NOT NOW )

https://www.science.org/content/article/burst-brain-activity-during-dying-could-explain-life-passing-your-eyes

5/5


https://www.science.org/news
https://www.science.org/news/all-news
https://www.science.org/news/scienceinsider
https://www.science.org/news/features
https://www.science.org/content/page/news-science-subscriptions?intcmp=footer-subscribetonews&utm_id=recziGpGO7jMVeez2
https://www.science.org/content/page/news-subscriber-faqs
https://www.science.org/content/page/about-news-science
https://www.science.org/news/donate?intcmp=footer-donate&utm_id=recVQVKKRRLdidlGT
https://www.science.org/careers
https://www.science.org/topic/article-type/careers-editorial
https://jobs.sciencecareers.org/
https://www.science.org/careers/employers
https://www.science.org/commentary
https://www.science.org/commentary/opinion
https://www.science.org/commentary/analysis
https://www.science.org/blogs
https://www.science.org/journals
https://www.science.org/journal/science
https://www.science.org/journal/sciadv
https://www.science.org/journal/sciimmunol
https://www.science.org/journal/scirobotics
https://www.science.org/journal/signaling
https://www.science.org/journal/stm
https://spj.sciencemag.org/
https://www.science.org/content/page/contributing-science-family-journals
https://www.science.org/content/page/contributing-science-family-journals
https://www.science.org/content/page/peer-review-science-publications
https://www.science.org/content/page/librarian-portal
https://www.science.org/action/institutionAccessEntitlements
https://www.science.org/content/page/librarian-portal
https://scienceaaas.org/request
https://www.science.org/content/page/librarian-portal-frequently-asked-questions
https://advertising.sciencemag.org/
https://advertising.sciencemag.org/
https://www.science.org/custom-publishing
https://employers.sciencecareers.org/
https://www.science.org/content/page/related-sites
https://www.aaas.org/
https://members.aaas.org/home
https://www.eurekalert.org/
https://www.scienceintheclassroom.org/
https://www.science.org/content/page/aboutus
https://www.science.org/content/page/leadership-and-management
https://www.aaas.org/careers/workataaas
https://www.science.org/content/page/prizes-and-awards
https://www.science.org/content/page/help
https://www.science.org/content/page/faqs
https://www.science.org/content/page/access-and-subscriptions
https://backissues.science.org/
https://www.science.org/content/page/reprints-and-permissions
https://www.science.org/content/page/email-alerts-and-rss-feeds
https://www.science.org/content/page/contact-us
https://www.aaas.org/
https://www.aaas.org/
https://www.science.org/content/page/terms-service
https://www.science.org/content/page/privacy-policy
https://www.science.org/content/page/accessibility

