University of Massachusetts Medical School

eScholarship@UMMS
UMass Center for Clinical and Translational 2014 UMass Center for Clinical and
Science Research Retreat Translational Science Research Retreat

May 20th, 12:30 PM

Severity of Pre-existing Cerebral Small Vessel Disease is
Associated with Outcome after Traumatic Brain Injury

Nils Heninger
University of Massachusetts Medical School

Et al.

Let us know how access to this document benefits you.

Follow this and additional works at: https://escholarship.umassmed.edu/cts_retreat

b Part of the Nervous System Diseases Commons, Neurology Commons, Pathological Conditions, Signs
and Symptoms Commons, and the Translational Medical Research Commons

Heninger N, Izzy S, Carandang RA, Hall WR, Muehlschlegel S. (2014). Severity of Pre-existing Cerebral
Small Vessel Disease is Associated with Outcome after Traumatic Brain Injury. UMass Center for Clinical
and Translational Science Research Retreat. Retrieved from https://escholarship.umassmed.edu/
cts_retreat/2014/posters/47

Creative Commons License

Q10 ©

This work is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 3.0 License.

This material is brought to you by eScholarship@UMMS. It has been accepted for inclusion in UMass Center for
Clinical and Translational Science Research Retreat by an authorized administrator of eScholarship@UMMS. For
more information, please contact Lisa.Palmer@umassmed.edu.



https://escholarship.umassmed.edu/
https://escholarship.umassmed.edu/cts_retreat
https://escholarship.umassmed.edu/cts_retreat
https://escholarship.umassmed.edu/cts_retreat/2014
https://escholarship.umassmed.edu/cts_retreat/2014
https://arcsapps.umassmed.edu/redcap/surveys/?s=XWRHNF9EJE
https://escholarship.umassmed.edu/cts_retreat?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F47&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/928?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F47&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/692?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F47&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1004?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F47&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1004?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F47&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1124?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F47&utm_medium=PDF&utm_campaign=PDFCoverPages
https://escholarship.umassmed.edu/cts_retreat/2014/posters/47?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F47&utm_medium=PDF&utm_campaign=PDFCoverPages
https://escholarship.umassmed.edu/cts_retreat/2014/posters/47?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F47&utm_medium=PDF&utm_campaign=PDFCoverPages
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
mailto:Lisa.Palmer@umassmed.edu

Severity of pre-existing cerebral small vessel disease is associated with outcome after
traumatic brain injury

Nils Henninger, MD>%, Saef Izzy, MD", Raphael Carandang, MD"?,
Wiley Hall, MD*?, Susanne Muehlschlegel, MD, MPH*3*

Departments of Neurology (1) and Psychiatry (2), Surgery (3), and Anesthesia/Critical Care (4)
University of Massachusetts Medical School, Worcester, MA

*Correspondence to: Nils Henninger, MD
Departments of Neurology and Psychiatry
University of Massachusetts Medical School
55 Lake Ave, North
Worcester, MA 01655
Tel: (774) 455-3760
Fax: (508) 856-2811
E-mail: nils.henninger@umassmed.edu

Abstract

Background and purpose: It is now well accepted that traumatic white matter injury constitutes
a critical determinant of post-traumatic functional impairment. However, the contribution of pre-
existing white matter rarefaction on outcome following traumatic brain injury (TBI) is unknown.
Hence, we sought to determine whether the burden of pre-existing cerebral small vessel
disease related white matter rarefaction (leukoaraiosis) is independently associated with
outcome after TBI.

Methods: We retrospectively analyzed consecutive, prospectively enrolled patients of =250
years (n=136) that were admitted to a single neurological-trauma intensive care unit.
Supratentorial white matter hypoattenuation on head CT was graded on a 5-point scale (range
0-4) reflecting increasing severity of leukoaraiosis. Outcome was ascertained according to the
modified Rankin Scale (MRS) and Glasgow outcome scale (GOS) via telephone interview at 3
and 12 months, respectively.

Results: After adjustment for other factors, leukoaraiosis-severity was significantly associated
with a poor outcome at 3 and 12 months as defined as mRS 3-6 and GOS 1-3, respectively.
The independent association between leukoaraiosis and a poor outcome remained when the
analysis was restricted to patients that survived to 3 months, had moderate-to-severe TBI
(enrolment Glasgow Coma Scale [GCS] <12; p=0.001), or had mild TBI (GCS 13-15; p=0.002),
respectively.

Conclusion: We provide first evidence that pre-existing cerebral small vessel disease
independently predicts a poor functional outcome after closed head TBI. This association is
independent of other established outcome predictors such as age, comorbid state as well as
intensive care unit complications and interventions. This knowledge may help improve
prognostic accuracy, clinical management, and resource utilization.
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