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This is what Casyn
thinks of 

pediatric brain
injury 



Goals for today

Community Development
Provide Answers - please come talk to me 
Provide Hope
Lecture Discussion: 

Anoxic brain injury overview
Give therapy strategies you can  start now
Discribe overall healing process
Apply to ALL TYPES OF BRAIN INJURY 

1.
2.
3.
4.

a.
b.
c.
d.



Etiology 



Etiology 



Etiology 

Most common ways to acquire an ABI 
Cariac Arrest - Majority
Respiratory Failure
Carbon Monoxide Poisoning
Asphyxiation; hanging
Near Drowning / Non Fatal Drowning
Obstructive Sleep Apnea
Complications from anesthesia
Metabolic Conditions
Plumonary Disease

1.
2.
3.
4.
5.
6.
7.
8.
9.



Etiology 



Pathophysiology

Primary Mechanisms

There are two primary mechanisms of injury with ABI: primary and
secondary. During the primary injury, there is first ischemia and then
subsequent reperfusion. During the process of the brain ischemia, there is
anoxic depolarization, adenosine triphosphate (ATP) depletion, glutamate
release, free radical formation, and nitric oxide production. The primary
injury causes considerable neuronal damage, but the successive reperfusion
accounts for substantial cerebral ischemia and cell death. Despite the return
of spontaneous circulation during cardiac arrest, there is a brief period of
hyperemia that is quickly replaced by a longer period of global and multifocal
hypoperfusion known as the no reflow phenomenon



Anoxic depolarization is a progressive and uncontrollable depolarization of neurons
during stroke or brain ischemia in which there is an inadequate supply of blood to the
brain. Anoxic depolarization is induced by the loss of neuronal selective membrane
permeability and the ion gradients across the membrane that are needed to support
neuronal activity. Normally, the Na+/K+-ATPase pump maintains the transmembrane
gradients of K+ and Na+ ions, but with anoxic brain injury, the supply of energy to drive
this pump is lost.[2] The hallmarks of anoxic depolarization are increased
concentrations of extracellular K+ ions, intracellular Na+ and Ca2+ ions, and
extracellular glutamate and aspartate. Glutamate and aspartate are normally present
as the brain's primary excitatory neurotransmitters, but high concentrations activate a
number of downstream  apoptotic and necrotic pathways. This results in neuronal
dysfunction and death.

https://en.wikipedia.org/wiki/Depolarization
https://en.wikipedia.org/wiki/Neurons
https://en.wikipedia.org/wiki/Stroke
https://en.wikipedia.org/wiki/Brain_ischemia
https://en.wikipedia.org/wiki/Brain#Metabolism
https://en.wikipedia.org/wiki/Membrane_permeability
https://en.wikipedia.org/wiki/Na%2B/K%2B-ATPase
https://en.wikipedia.org/wiki/Electrochemical_gradient
https://en.wikipedia.org/wiki/Mechanism_of_anoxic_depolarization_in_the_brain#cite_note-Stys-2
https://en.wikipedia.org/wiki/Extracellular
https://en.wikipedia.org/wiki/Intracellular
https://en.wikipedia.org/wiki/Glutamate
https://en.wikipedia.org/wiki/Aspartate
https://en.wikipedia.org/wiki/Neurotransmitter
https://en.wikipedia.org/wiki/Apoptotic
https://en.wikipedia.org/wiki/Necrotic
https://en.wikipedia.org/wiki/Signal_transduction


Discussion on Seizures in 
Brain Injury 

 
Discussion with Asher Bevens parents



Pathophysiology

Primary Mechanisms

Anoxic Depolarization
ATP Depletion
Glutamate Release
Free Radical Formation
Nitric Oxide Production
Succesive Reperfusion - hyperemia quickly replaced by longer periods of global
and multifocal hypoperfusion
No reflow phenomenon - microvascular damage / autonomic dysfunction

Ischemia: 



Pathophysiology

Primary Mechanisms

Secondary injury occurs immediately after return of spontaneous circulation
and is the result of the additive cerebral injury caused by an imbalance of
postresuscitation cerebral oxygen delivery. Secondary injury consists of
ongoing ischemia, autoregulatory failure, cerebral hypoperfusion, blood-
brain barrier breakdown, seizures, oxidative injury, and hyperpyrexia



Pathophysiology

Secondary Mechanisms

Imbalance in cerebral oxygen with resuscitation
Ongoing ischemia
Autoregulatory failure
Ongoing Cerebral hypoperfusion
Blood Brain Barrier Dysfunction
Seizures
Oxidative Injury
Hyperpyrexia - dysfunction to hypothalamus, body temp above 106.7 deg F / 41.5
deg C 

Ischemia / Reperfusion: 





Pathophysiology

Most Commmon Areas of Damage

There are specific areas of the brain that are more vulnerable to
damage than others: the hippocampus (CA1 pyramidal neurons);
Purkinje cells of the cerebellum; pyramidal neurons in layers three,
five, and six of the neocortex; reticular neurons of the thalamus;
neurons of the striatum; and vascular border zone areas



Pathophysiology

Most Commmon Areas of Damage

Hippocampus (CA1pyramidal neurons)
Purkinje cells of the Cerebellum
Pyramidal Neurons in layers 3, 5 & 6 of the Neocortex
Reticular neurons of the thalamus
Neurons of the striatum
Vascular border zone areas



Pathophysiology

Attention • Processing speed • Memory impairments •
Executive dysfunction • Language impairments • Calculation
impairments • Apraxia • Agnosia• Visuospatial impairments •
Balint syndrome (simultagnosia, optic ataxia, ocular apraxia) •
Anton syndrome (anosognosia for visual impairment) •
Alterations in personality and behavior • Affective dysregulation



Pathophysiology

Additionally, one should also assess for neurological 
 impairments such as motor deficits, parkinsonism, dystonia,
chorea, tremor, tics, athetosis, seizures, and myoclonic
syndromes



Pathophysiology

Man-in-a-barrel syndrome (bilateral proximal upper limb paresis
with preservation of lower limb function caused by injury between
the anterior cerebral artery and middle cerebral artery watershed
zone) • Paraparesis and quadriparesis in the upper and lower
thoracic and lumbar regions of the spinal cord • Cortical blindness
and Balint syndrome are examples of disorders of sensory function
• Akinetic-rigid syndrome• Amnestic syndrome caused by
hippocampal damage• Lance-Adams syndrome (significant action
myoclonus associated with ataxia)



Pediatric Non Fatal

Drowning

Most common ages 1-4 years old

2 out of 3 survive drowning

Most common location: swimming pool for

children / natural bodies of water for teens

Males have twice the mortality rate than

females: some report 80% of drownings are

male









Pathophysiology

The neuropathology of pediatric, nonfatal ABI is not well
established. Postdrowning anoxic injury has been described as
diffusely affecting grey matter more than white matter,
reflecting the respective metabolic demands of the two tissue types
[Huang and Castillo, 2008; Rabin- stein and Resnick, 2009].
However, the possibility of a more selective injury must be
considered in view of the predominant motor-system disability
observed in survivors.



Pathophysiology

Grey matter loss was largely restricted to the basal ganglia and
thalamus; white matter loss predominately affected the posterior
limb of the internal capsule (PLIC). Tract-based spatial statistics
(TBSS) was applied to diffusion-weighted MRI to quantify fractional
anisotropy and mean diffusivity [Ishaque et al., 2017]. TBSS
indepen- dently confirmed our VBM white-matter findings, also
showing highly focal, deep subcortical lesions.



Pathophysiology

For both modalities, the lesion was largely confined to the
lenticulostriate vascular distribution, suggesting that this end-
arterial watershed zone may be uniquely susceptible in young
children. A similar distribution has been reported in perinatal
asphyxia using diffusion tensor imaging (DTI) [Barkovitch et al.,
2001] and magnetic resonance spectroscopy [Pu et al., 2000],
lending further credence to this hypothesis.



Lenticulostriate Watershed 
&

Border Zones



Pathophysiology

Descending corticospinal and corticobulbar fibers (pyramidal
tract) pass through the PLIC, the cerebral peduncles (midbrain)
and anterior pons en route to the pyramidal decussation
(medulla). Collectively, these observations suggest that pediatric
drowning victims may be an at-risk population for a selective
deefferentation syndrome, with disproportionate motor
impairment and relatively preserved perceptual and cognitive
function.



Deefferentation Syndrome

Locked In Syndrome 

...selective motor-system impairment with relative preservation of
perceptual and cognitive function in children with post drowning
ABI. Collectively, these observations suggest that the substantial
motor deficits in these children—all are quadriplegic and most
(7/10) are aphonic—arising from structural damage to the basal
ganglia and posterior limb of the internal capsule, and from
functional compromise of the Basal Ganglia and Cerebellar
networks, effectively prohibit full expression of their level of
awareness and cognition.





Pathophysiology

Regression of these intrinsic connectivity networks (ICNs) to group-
specific maps demonstrated substantial preservation of the
Sensorimotor, Visual 1–3, Auditory, and Default Mode
networks in the patient group. Less preservation was observed
in the Left Frontoparietal, Right Frontoparietal, and
Executive Function networks. The least preservation was
observed in the Basal Ganglia and Cerebellar networks (P <
0.05; Fig. 2, bottom row and Fig. 3).



Pathophysiology

Significant between-group differences were measured in the Basal
Ganglia, Cerebellar, and Left Frontoparietal networks
(P<0.05, corrected; Fig. 2, top row and Table II). Peak areas of
decreased ICN connectivity in the ABI patient group were identified
in bilateral caudate bodies (Basal Ganglia), posterior cerebellar
lobe (Cerebellum), and left inferior parietal lobule (Left
Frontoparietal).



Pathophysiology





Pathophysiology

Motor ICNs (Basal Ganglia, Cerebellum) were grossly
compromised in ABI patients both group-wise and individually,
concordant with their prominent motor deficits. Striking
preservations of perceptual (Visual, Auditory, Sensorimotor)
and cognitive ICNs (Default Mode, Frontoparietal, Executive
Function) were observed, and the degree of network
preservation correlated (q50.74) with per-subject functional status
assessments.



Pathophysiology

Collectively, our findings indicate that the severe motor
deficits observed in this population can mask relatively

intact perceptual and cognitive capabilities.



Compounding Factors for Locked in Syndrome
Poly Vagal Theory applications 









Vagal System
Rehab
The most powerful vagal rehab procedures



Vibrate the Abdomen
Heat

Light, Sound, Moro
Tectospinal Reflex

Facial stimulus
Facial mm contraction
Taste

Stim the tongue, gag/gargle
Auricular branch of vagus
Stim / vibration / acoustics

Stim SCMs and Traps Talk and engage with others
while treating 
Looking at family photos 

Nu Tract Solitarius Moro to inhibit F.P.

CN 5, 7 CN 9 & 10

CN 11 Social Engagement

Vagal System
Rehab
The most powerful vagal rehab
procedures



Spinal Cord Considerations

Central Pattern Generators







Conditioning = Network Efficiency

Positive Neuroplasticity - We have to create more + plasticity vs -
plasticiy to create & maintain sustainable change.

Negative Neuroplasticity









Developmental

Functional Neuroscience

Melillo Method

Sensory Systems

Primitive Reflexes

Postural Reflexes

Core Stability

Vestibular System

Eye Movements

Cognition

1.

2.

3.

4.

5.

6.

7.

We offer the most comprehensive functional exam
possible for this population 
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Developmental

Functional Neuroscience

Melillo Method

Sensory Systems

Primitive Reflexes

Postural Reflexes

Core Stability

Vestibular System

Eye Movements

Cognition

1.

2.

3.

4.

5.

6.

7.

Therapy is defined by your exam 
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Developmental Blueprint

Core Stability / Vestibular / Eye Movements 

Sensory Systems / Primitive Reflexes / Postural Reflexes

Cognition



Finding the Right Team is Key

HBOT - hyper acute and acute care especially.  Dr. Harch, MD in

New Orleans

Laser Therapy - www.neuro-solution.com 

Developmental Functional Neuroscience / Chiropractic Care -

Austin Center for Developing Minds

Stem Cells - Dr. Kenneth Proefrock, NMD in Surprise Arizona

Trauma Therapy for family & loved ones - Dr. Jeri LaVigne EdD, PhD

in Atlanta 

Functional Medicine / Nutrition 

1.

2.

3.

4.

5.

6.

Multidisciplinary Approach 
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Kristin Hughes, OTR Dr. Jazmin Isdale, DC







Check out our NeuroSolution Conference

FOR MORE INFO

Use this for 50% off



TLH4Minds Conference 2021

THANK YOU

DR .  BRANDON  CRAWFORD  DC  FIBFN-CND

 

AUSTINBRAINDC@GMAIL .COM

INFO@NEURO-SOLUTION .COM

+ 1  512-659-7449  


