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Head Trauma and Dysautonomia

* Estimated 11.4% of POTS patients report onset within 3
months of concussion.

* Up to 70% of adolescents with PCS have postural tachycardia.

[Mirands ot al 2018)

Attendee Goals

= ldentify ANS disturbance in a range of TBI patients.
Quantify ANS disturbance
* Localize neural netwarks associated with dysautonomia

Integrate treatment strategies that serve the dysautonomic patient
after brain injury
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Functional goals of ANS

Self-madulated internal environment

Energy conversion (digestive] system

Resource distribution system (waste, nutrients, 02, harmanes, etc )
Portability

» arthostasis

* exertion

Reproduction
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When the brain is injured we see common autonomic patterns:
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Postural Orthostatic Tachycardia Syndrome
Varlants through history
sDaCosta's Syndrome

eSoldier's Heart

«Maral Valve Proflapse Syndrome
*Neurccirculatory Asthenla
«Chronic Orthostatic Intolerance

POTS- Upon Standing:

Rise in HR more
than 30 8PM

HR maintained

*Orthostatic Tachycardia at 120 BPM+
el *Pastural Tachycarda Syndrome
-
(Satish 2006, Masch o1 al 2005, Khurana 2006) Independent of Blood Pressure
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Can you remember your worst hangover?

Syncope Inability to concentrate

Orthostatic Intolerance  Excessive Fatigue
Frequent Urination Shortness of Breath

Photophobia iZNess Migraines

Exercise Intolerance grain fog Phonophobia
Vertigo Bradycardia Anxiety

Temperature Regulation Problems p,satians
Mood SWINgs |nsomnia  che oscemten

Appatite Distusbance Visual Disturbances

Nausea Tachyeardia — © 0 resere
Gastrointestinal Problems Tremulousness

Sensory Hypersensit
[ ‘.....1'....'.'..-—---"-2' Difficulty with recall




Symptoms 1 manth after TBI reported the most
common symptoms as:

fatigue

readache

Shrrirans

. memory trochie

troubhe sheeping

. trouble concestrating

wetabelty

Slurred vacn

arcaety

10 iscreased lght, ard sound sermitrety
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(Dikmen et al, 2010|

3 main conditions that we think about when
looking at dysautonomia specific to a brain injury.

1 Monosynaptic pathway involvement

2 Polysynaptic pathway
3 Energy expenditure due to inefficiency

(Back, 2008)

How is this evaluated clinically in a specialty setting?

Autonomic Testing:

* HRV testing

* Head up Tilt testing

* Valsalva Test

* HR response to standing

Tilt Testing

ove POTS
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HRV Deep Breathing

o 4 - — . -— "

Poomdt, Pt | 001 Duard Ul Mdrand el g Kav il of wodd vl g KA pa 13 e nes

Valsalva Test
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"Body Schema”

* Integrated neural representation of the body
{the ‘body schema’} and of the space around the
body (‘peripersonal space’)

« This DYNAMIC systemn is MULTIMODAL irvolving:
- Vil System

Somatosensory System
- Vestibular System
* Body part-centered reference frames
« Demonstrates significant plasticity

(Holmas & Spance 2004)

“Body Schema”
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Humans are Complex

“The very organ felt to define our
humanity, the brain, seems to have
been placed in a somewhat precarious
position in regards to both vascular

perfusion and oxygenation.”
B. Gnabd

21 y/o female with head and neck pain, visual disturbance, brain fog and
POTS fallowing head trauma
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Zhang, XX, Wang, J. & Zhu, IN. cerebalium ataxias (2016) 3: 9. hutps.//doi org/10.1186/
$40573-016-0047-1
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TREATMENT TYPE AND DOSAGE ARE
DEPENDENT ON METABOLIC CAPACITY

Neuron Theory
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The brain uses 20% of total oxygen
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16 y/o female with head pan, POTS following head trauma

* Clewated HR with rise of 3 bpm spon wanding
* Meadache § wosk Suration protracted 610 SVAS.
* Warwe wth plvecel, mental and crthontatc wsewmarn

Sabert Darn Anciagy

* Dywontheda i okt hormi datrbuson 10 light fouch,
prasheel and Wtoation.

o Ditridetion wn pachy and charged ath
orthostmh.

o "Beladonra” puph

o Slawnens in BAM Iz the ket spper and lower
otremites

* Prarounced acracyananh and waa cold 1o palpation
I lower 3/3 of bath lege.




*The sympathetic neural activity is primarily involved
in the regulation of muscular blood vessels that are
influenced by the distinctly functional demand of the
distinct vascular segment”

(Huang and Tsa, 2003)

Vasomotor units are topographically organized.

(Huang and Tsa, 2009)
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