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TBI outcomes?
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In this volume of Trauma Surgery & Acute Care
Open, Yue and coauthors' publish their retro-
spective cohort study of 405 patients with blunt
moderate-severe traumatic brain injury (msTBI)
from the Transforming Research and Clinical
Knowledge in Traumatic Brain Injury (TRACK-TBI)
study enrolled at 18 US level 1 trauma centers, to
examine the associations between prior TBI with
in-hospital mortality and long-term outcomes up to
12 months after injury. Prior TBI has been shown to
affect health and functioning in patients with mild
TBI and also has long-term effects on chronic TBI
beyond 1 year.? However, whether a history of prior
TBI may be associated with short-term and long-
term outcomes after blunt msTBI has not previously
been studied in a large multicenter cohort. This
current study suggests that prior TBI may be associ-
ated with in-hospital mortality but not unfavorable
functional outcome (defined as Glasgow Outcome
Scale-Extended 1-3) up to 12 months.! How valid
are these findings, and how should we use these at
the bedside or in research?

A key strength of this study is the identification
of prior TBI using the validated Ohio State Univer-
sity TBI Identification Method.® This self-reported
or proxy-reported method, recommended by the
Centers for Disease Control and Prevention and
included in the National Institute of Neurological
Disorders and Stroke Common Data Elements,*’
gathers a lifetime history of TBI via a structured
interview. Rather than asking about ‘head injury” or
‘traumatic brain injury’, it elicits injury patterns that
likely involve shear injury to the brain, reducing
recall bias or misinterpretation of terms. Weak-
nesses of this method include the lack of informa-
tion on the duration, intensity, clinical baseline, and
temporal relation between prior and current TBIL
It is also impractical in clinical practice due to the
need for training to ensure validity and the signifi-
cant time required to perform the structured inter-
view, which clinicians often lack when admitting
patients with msTBIL.

In practice, simply asking about ‘prior TBI” or
‘head injury’ may not always yield reliable histories;
but this straightforward method of assessing ‘prior
TBI’ warrants further study and could be equally
effective in predicting mortality.

The statistical analysis approach described is not
entirely plausible. The authors used a ‘competing
risk regression analysis’, assuming in-hospital
mortality and discharge alive were competing
events. This may suit some events, but in msTBI
patient care, survival and death are mutually exclu-
sive. Even after adjusting for confounders (age, sex,

psychiatric history, Glasgow Coma Scale, Marshall
CT score, polytrauma, and cranial surgery or intra-
cranial pressure monitoring), it is difficult to explain
why prior TBI was independently associated with
higher in-hospital mortality but not with a higher
probability of being discharged alive, given that
both are mutually exclusive. Interestingly, prior TBI
was not independently associated with mortality or
unfavorable outcomes at 3, 6, and 12 months. This
raises the question of whether clinicians and fami-
lies considered the patient’s prior TBI during their
prognostication and goals-of-care decision-making
(including withdrawal of life-sustaining therapies)
during the hospital stay. Although ‘mode of death’
was not reported, withdrawal of life-sustaining
therapies was likely the most common cause of
death during the index hospitalization, based on
other TRACK-TBI studies.®

Statistical concerns aside, if validated, the current
study suggests that the ‘second impact syndrome’,
involving a second injury before the effects of the
first have resolved, may also be clinically important
for patients with msTBI, not just contact sports
athletes.” ® However, more research and external
validation are needed to understand why prior TBI
is linked to early but not late mortality or unfavor-
able outcomes, before incorporating ‘prior TBI’
into existing blunt TBI prediction models.

In summary, prior TBI may act like ‘echoes of the
past’, potentially impacting short-term mortality in
patients with blunt msTBI. Many questions remain,
and we hope validation studies in other cohorts will
provide answers.

X Susanne Muehlschlegel @SMuehlschMD

Contributors BUB drafted the first and revised drafts of the
article. SM supervised and guided BUB, and edited and revised all
the drafts. Both authors agreed on the final submitted version. We
used ChatGPT-4o for three to four single sentences with the mere
purpose of checking the grammar and correcting grammatical errors
with more succinct formulation of the sentence, as both authors are
not native English speakers. We did NOT use Al to generate ideas or
any newly drafted sentences.

Funding This study was funded by the Department of
Anesthesiology and Critical Care Medicine, The Johns Hopkins
University School of Medicine (Stimulating and Advancing ACCM
Research [StAAR] Investigator Award), and the National Institute of
Nursing Research (R21NR020231).

Competing interests None declared.
Patient consent for publication Not applicable.
Ethics approval Not applicable.

Provenance and peer review Commissioned; internally peer
reviewed.

Open access This is an open access article distributed in
accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others to

BM) Group

Bhende BU, Muehlschlegel S. Trauma Surg Acute Care Open 2024;9:e001569. doi: 10.1136/tsaco-2024-001569 1


https://tsaco.bmj.com/
http://orcid.org/0000-0002-5717-9246
https://x.com/SMuehlschMD
http://dx.doi.org/10.1136/tsaco-2024-001501
http://dx.doi.org/10.1136/tsaco-2024-001501

distribute, remix, adapt, build upon this work non-commercially, and license their
derivative works on different terms, provided the original work is properly cited,
appropriate credit is given, any changes made indicated, and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Susanne Muehlschlegel http://orcid.org/0000-0002-5717-9246

REFERENCES

1 Yue JK, Etemad LL, Elguindy MM, van Essen TA, Belton PJ, Nelson LD, McCrea MA,
Vreeburg RIG, Gotthardt CJ, Tracey JX, et al. Prior traumatic brain injury is A risk factor
for in-hospital mortality in moderate to severe traumatic brain injury: A TRACK-TBI
cohort study. Trauma Surg Acute Care Open 2024;9:¢001501.

2 Dams-0'Connor K, Spielman L, Singh A, Gordon WA, Lingsma HF, Maas AR,
Manley GT, Mukherjee P, Okonkwo DO, Puccio AM, et al. The impact of previous
traumatic brain injury on health and functioning: a TRACK-TBI study. J Neurotrauma
2013;30:2014-20.

3 University OS. Ohio state university TBI identification method — interview form. 2013.

Available: https://wexnermedical.osu.edu/-/media/files/wexnermedical/patient-care/

healthcare-services/neurological-institute/neuroscience-research-institute/osu_thiform_
july2013-final.pdf?rev=d11cad2ch8fd47169¢558a603f0677c7&hash=D7£972092403
57990CF1E157155FD46D

NINDS common data elements: ohio state university TBI identification method short
form. 2022. Available: https://www.commondataelements.ninds.nih.gov/report-
viewer/22972/0hio%20State% 20University%20TBI%20Identification % 20Method %
20Short%?20Form

Report to Congress on mild traumatic brain injury in the United States: Steps to
prevent a serious public health problem (National Center for Injury Prevention and
Control, Centers for Disease Control and Prevention): Centers for Disease Control and
Prevention. 2003. Available: https://www.cdc.gov/traumaticbraininjury/pdf/mtbireport-
a.pdf

Sanders WR, Barber JK, Temkin NR, Foreman B, Giacino JT, Williamson T, Edlow BL,
Manley GT, Bodien YG. Recovery Potential in Patients Who Died After Withdrawal of
Life-Sustaining Treatment: A TRACK-TBI Propensity Score Analysis. J Neurotrauma 2024.
Wetjen NM, Pichelmann MA, Atkinson JLD. Second impact syndrome: concussion and
second injury brain complications. J Am Coll Surg 2010;211:553-7.

Engelhardt J, Brauge D, Loiseau H. Second Impact Syndrome. Myth or reality? Neurochir
2021,67:265-75.

Bhende BU, Muehlschlegel S. Trauma Surg Acute Care Open 2024;9:e001569. doi:10.1136/tsaco-2024-001569


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5717-9246
http://dx.doi.org/10.1136/tsaco-2024-001501
http://dx.doi.org/10.1089/neu.2013.3049
https://wexnermedical.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/neurological-institute/neuroscience-research-institute/osu_tbiform_july2013-final.pdf?rev=d11ca42cb8fd47169c558a603f0677c7&hash=D7E97209240357990CF1E157155FD46D
https://wexnermedical.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/neurological-institute/neuroscience-research-institute/osu_tbiform_july2013-final.pdf?rev=d11ca42cb8fd47169c558a603f0677c7&hash=D7E97209240357990CF1E157155FD46D
https://wexnermedical.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/neurological-institute/neuroscience-research-institute/osu_tbiform_july2013-final.pdf?rev=d11ca42cb8fd47169c558a603f0677c7&hash=D7E97209240357990CF1E157155FD46D
https://wexnermedical.osu.edu/-/media/files/wexnermedical/patient-care/healthcare-services/neurological-institute/neuroscience-research-institute/osu_tbiform_july2013-final.pdf?rev=d11ca42cb8fd47169c558a603f0677c7&hash=D7E97209240357990CF1E157155FD46D
https://www.commondataelements.ninds.nih.gov/report-viewer/22972/Ohio%20State%20University%20TBI%20Identification%20Method%20Short%20Form
https://www.commondataelements.ninds.nih.gov/report-viewer/22972/Ohio%20State%20University%20TBI%20Identification%20Method%20Short%20Form
https://www.commondataelements.ninds.nih.gov/report-viewer/22972/Ohio%20State%20University%20TBI%20Identification%20Method%20Short%20Form
https://www.cdc.gov/traumaticbraininjury/pdf/mtbireport-a.pdf
https://www.cdc.gov/traumaticbraininjury/pdf/mtbireport-a.pdf
http://dx.doi.org/10.1089/neu.2024.0014
http://dx.doi.org/10.1016/j.jamcollsurg.2010.05.020
http://dx.doi.org/10.1016/j.neuchi.2019.12.007

	Echoes of the past: does prior TBI shape future TBI outcomes?
	References


