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BRAIN TBI: Pathophysiology
EDEMA
& Primary Injury:
Decrease in CBF - Contusions/Hemorrhages
- Diffuse Axonal Injury (DAI)
i Secondary Injury (Intracranial) occurs
hours to weeks/years after injury:
More Brain Ischemic Blood Vessels - Blood Flow and Metabolic Changes
Edema brain cells Dilate . chemia
= - Traumatic Hematomas
l - Cerebral Edema
f - Hydrocephalus
Cell Injury = Incsrea;sed Intracranial Pressure/Herniation
- PTSD?
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Balancing Multisystem
Interactions

TBI NEUROMONITORING
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Intracranial Pressure

Typical morphology of TCD wave-
form

* Normal <15 mm Hg
» ICP >20-25 mm Hg
— Increases morbidity and mortality

+ ICP monitoring rarely available in the ED or

in military/civilian hospital or during

MedEvac
» Must use physical findings

— Neurologic deterioration — Hemiparesis

— Unilaterally dilated pupil — Posturing
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* MCA (M1 and M2 segm) . OA
» ICA (C1,C3 and C4 segm)
* ACA (A1segm)

* PCA (P1, P2 segm)

* VA’sand BA

» High peripheral
resistance/High PI

* Low peripheral
resistance/Low PI
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TCD wave-form changes with development of

intracranial hypertension
Moreno et al, 2000; Belner et al, 2004; et al, 2005; Splavski et al, 2007;
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Patient with GSW
Trend shows almost direct inverse relationship
between CBFV and PI but epidural ICP values normal

Razumovsky et al, Neurosurgery, 2011
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Transcranial Doppler to screen on admission patients
with mild to moderate traumatic brain injury
Bouzat et a, Neurosurgery, 2011

TCD and ICP

+ In patients with no severe brain lesions
on CT following mild to moderate TBI,
TCD on admission, in complement with
brain CT scan, could accurately screen
patients at risk for secondary
neurological deterioration (edema,
herniation, hydrocephalus) within first
week after TBI
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» Numerous data shows a highly significant
correlation between TCD PI and ICP
independent of intracranial pathology.

* Accordingly, in patients with suspected

increase in ICP or where an increased ICP
has to be excluded, PI may be of guidance
and repeated PI measurements might
prove a useful tool in neurointensive care
or out-patient settings.
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TCD in the management of TBI

Role of TCD: Intracranial
hypertension evaluation

= This non-invasive and simple procedure
must be engaged in the daily management of
TBI patients

= PI measurements permit the early
identification of patients with low CPP/high
ICP and high risk of cerebral ischemia. In

emergency situations it can be used alone
when ICP monitoring is contraindicated or

not readily available
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» TCD wave-form changes indicates abnormally high ICP,
especially after 20 mm Hg

+ TCD changes may alarm Neuro-ICU personnel and may
indicate malfunctioning of ICP probe

+ Abnormally globally decreased pattern of the CBFV’s in

arallel with increased PI’s indicate onset of diffuse

intracranial hypertension

* Sudden onset of asymmetrical CBFV’s and PI's changes
may indicate potential mid-line shift

* TCD quantitative and qualitative analysis must be

taken into account for evaluation of intracranial
hypertension, however, MAP, PaCO2 and cardiac

output must be within the normal limits
TCD is valid in predicting the patient’s outcome
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"We've given you a brain scan and
we can't find anything."
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ic disturbances may be
pendent entity of PCS that
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Intracranial Hypertension
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Neural Analytics
A
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RapidICP takes TCD to the next
level by leveraging advanced
waveform analytics and a patient
database for machine learning.

American Society of Neuroimaging
38" Annual Meeting

11



1/10/2015
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