
 

66 In traumatic brain injury, the greatest problem is

often not the injury; it is the failure to recognize it,

treat it, and properly care for the patient.

It's what happens after the injury.

WHEN THINGS BREAK:
THE SCIENCE OF

TRAUMATIC
BRAIN INJURY

For Many:

TBI IS NOT AN EVENT
IT IS THE BEGINNING OF A

CHRONIC DISEASE PROCESS

RISK IS NOT DESTINY, IT IS AN OPPORTUNITY FOR
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OUTCOMES AND RESTORE FUNCTION.
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PREVENTING SECONDARY INJURY

Timely recognition, appropriate treatment,

and comprehensive care can change trajectories

and improve outcomes.
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The early management of traumatic brain injury

can change the course of recovery.
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framework for clinicians and patients to achieve

better outcomes-sooner.

THE

EARLY

MANAGEMENT
OF

TRAUMATIC
BRAIN INJURY
A Step-by-Step Clinical Framework for Early Diagnosis,
Risk Stratification, and Evidence-Based Treatment

TBI IS NOT AN EVENT-
IT IS A DYNAMIC BIOLOGICAL PROCESS.EARLY

RECOGNITION

UNDERSTAND

THE BIOLOGY

RISK

STRATIFICATION

TARGETED

TREATMENT

BETTER OUTCOMES

GREATER RECOVERY

Identify signs and

symptoms early.

The latest science

made practical.

Identify who is at

risk for poor outcomes.

Personalized care

that makes  a difference.

Improve function.

Improve lives.

EARLY

RECOGNITION
UNDERSTAND
THE BIOLOGY

RISK TARGETED
STRATIFICATION TREATMENT

BETTER OUTCOMES
GREATER RECOVERY.

CHRISTOPHER J. CONNELLY, DC, CBIS
CHRISTOPHER J. CONNELLY, DC, CBIS
CLINICIAN. RESEARCHER. ADVOCATЕ.

CHANGING THE FUTURE OF TBI CARE.



 

Dr. Connelly’s cell: 678-200-7587 



Core Paradigm Shift in TBI:  

TBI Is Not an Event It Is the Beginning of a Chronic Disease Process 
 
Old Paradigm  
Traumatic brain injury was viewed as a simple, structural event, with outcomes determined primarily at the moment of impact. 
 
New Paradigm  
Traumatic brain injury is a dynamic, multi-phase biological process involving primary injury, secondary pathophysiological cascades, and 
individualized recovery trajectories that require early, targeted, and ongoing management.  
 
TBI is chronic, evolving condition in which early recognition and targeted management can alter the clinical trajectory and improve functional 
recovery. Thie initial injury is not the end of the event, it is the beginning of a process, and that process can be influenced. 
 
For many years, brain injuries were thought to be a one-time event something that happens and then either heals or doesn’t. We now know that is 
not accurate. A traumatic brain injury starts a chain reaction inside the brain, including inflammation, reduced blood flow, and problems with how the 
brain produces and uses energy. These changes can affect how different parts of the brain communicate, even when CT scans or MRIs look 
normal. This is why some people recover quickly while others continue to have headaches, memory problems, dizziness, or mood changes. The 
injury is not just what happened at the moment of impact, it is an ongoing biological process that can continue to affect the brain over time. 
Following the primary mechanical injury, secondary cascades occur, including: (not a complete list) 
Excitotoxicity 
Mitochondrial dysfunction 
Neuroinflammation 
Oxidative stress 
Blood–brain barrier disruption 
Altered cerebral blood flow 
Hormonal / endocrine 
Metabolic Vulnerability 
 
The brain’s high metabolic demand (~20% oxygen, ~25% glucose despite ~2% body weight) makes it particularly susceptible to post-injury 
metabolic disruption and energy crisis. 
 
Large-scale studies, including TRACK-TBI and multiple meta-analyses, demonstrate that approximately 30–50% of patients with mild TBI 
experience persistent symptoms beyond the expected recovery period. This variability highlights the importance of clinical trajectories, emphasizing 
longitudinal assessment over single time-point evaluation. Early recognition, risk stratification, and targeted intervention are critical. Failure to 
address ongoing secondary injury processes may contribute to prolonged recovery and chronic impairment, whereas structured, multidisciplinary 
care can significantly improve outcomes. 

 
OLD TBI PARADIGMS 
The brain was viewed as relatively simple and fixed. 
TBI was considered primarily a structural problem. 



Focus was placed on survival and visible damage. 
If imaging was normal → the patient was assumed to be “fine.” 
Symptoms were minimized or dismissed. 
All patients were treated similarly, with limited personalization. 
Recovery was expected to be linear, uniform, and time dependent. 
Care was often passive, “rest and wait.” 
Prognosis was determined at the moment of injury. 

 

NEW TBI PARADIGMS 
The brain is a complex, dynamic, and adaptive system. 
In some, TBI is the start of a chronic disease process.  
Injury includes primary damage and secondary injury cascades that unfold over time. Dysfunction often reflects network and functional disruption, 
not just structural damage. 
Risk factors do not define the outcome they define the opportunity for early intervention. 
Recovery is nonlinear and individualized. 
Outcomes are strongly influenced by early recognition, appropriate management, and prevention of secondary injury. 
 
This book is not intended to be read passively. It is designed to be used actively in clinical practice during patient evaluation, treatment planning, 
and real-time decision-making in the early stages of TBI care. This model is consistent with emerging calls to move beyond traditional severity 
classifications toward more nuanced, multidimensional approaches. TBI is not defined solely by the initial event, but by the cascade of biological 
changes that follow and the quality of care delivered over time. 
 
The TBI Care Framework is designed to answer seven fundamental clinical questions: 
Question    Framework Component 
What is a TBI?   Core Paradigm 
How do we think about TBI?  3 Pillars of Clinical Thinking 
When do we act to help?  7 Phases of Care 
What do we do?   10 Core Clinical Steps 
How do we execute / outcomes? 6 Clinical Drivers 
What do we treat TBI?  10 Scientific Targets 
How to guide individual recovery? Clinical Trajectories 
Simple recommendations?       NEURO TBI Care   
 
CORE PARADIGM SHIFTS 
TBI as a Chronic but Modifiable Disease Process 
 
1. TBI is not a static event but the beginning of a dynamic and evolving biological process. 
2. Secondary injury mechanisms, including inflammation, metabolic dysfunction, and altered cerebral physiology, develop over time following the 
initial injury. 
3. These processes may not be detectable on standard imaging but are well-supported in the scientific literature as contributors to ongoing 
dysfunction. 
4. Because secondary injury evolves over time, it represents a potentially modifiable phase of injury. 



5. Early identification of risk factors allows for targeted intervention, which may reduce progression and improve outcomes. Therefore, risk for 
chronic symptoms is not deterministic, but rather reflects an opportunity for early clinical intervention. 
 
THE 3 PILLARS OF CLINICAL THINKING 
The framework is anchored in three core principles: 
1. Early Recognition 
TBI is primarily a clinical diagnosis. Early identification based on mechanism, symptoms, and examination is critical, particularly given the limitations 
of imaging. 
2. Understanding Biology and Networks 
TBI is a disorder of brain function: 
    energy metabolism 
    neural connectivity 
    system regulation 
This network-based perspective aligns with contemporary neuroimaging and connectome research. 
 
3. Care by Clinical Trajectory 
Recovery is not linear. Patients exhibit heterogeneous trajectories, requiring individualized, adaptive care strategies.⁷ 
 
THE 7-PHASE OF CARE 
 
This phase-based approach ensures continuity, consistency, and completeness of care. The actionable framework through a structured seven-
phase process: 
    Safety First – rule out life-threatening injury 
    Identify the Problem – diagnosis, PPCS risk and subtypes 
    Protect the Brain – prevent secondary injury 
    Targeted Individual Treatment – address specific dysfunctions  
    Team-Based Care – integrate multidisciplinary management 
    Return to Life – restore functional capacity 
    Reassess and Optimize – adjust care based on trajectory 
 
THE 10 CORE MANAGEMENT STEPS 
10-step clinical framework for early TBI management: 
1. Rule out life-threatening injury  
2. Apply standardized TBI diagnostic criteria (ACRM)  
3. Identify concussion subtypes  
4. Screen for risk of persistent symptoms  
5. Screen for psychological trauma  
6. Screen for apathy and neurobehavioral changes  
7. Preventing secondary brain injury  
8. Manage symptoms with targeted interventions  
9. Educate patients and caregivers  
10. Co-manage care with appropriate specialists  



 
This sequence is intentional. Clinicians should move through these steps systematically rather than addressing symptoms in isolation. An accurate 
diagnosis is the first step to a successful outcome. Without it, treatment is delayed, misdirected, or missed entirely. These steps function as a 
clinical checklist to reduce variability and improve outcomes. 
 
THE 6 CLINICAL DRIVERS 
The framework’s effectiveness depends on six execution drivers: 
    objective measurement 
    subtype classification 
    risk stratification 
    secondary injury prevention 
    multidisciplinary care 
    return-to-life progression 
These drivers ensure that care is consistent, scalable, and outcome oriented. 
 
The 10 Scientific Targets 
TBI affects multiple biological systems simultaneously. The framework identifies ten key targets: (there are many more) 

1. energy metabolism 
2. sleep and glymphatic function 
3. inflammation 
4. autonomic regulation 
5. vestibular function 
6. ocular-motor function 
7. cervical function 
8. cognition 
9. mood 
10. functional capacity 

There are many other clinically important targets, but this should be evaluated on an individual basis. Targeting these domains moves care beyond 
symptom management to physiologic recovery. 
NEURO TBI CARE FRAMEWORK  
The NEURO TBI Care Framework is a biologically driven, systems-based approach that actively targets the underlying mechanisms of the 
secondary injury cascade, emphasizing that concussion recovery requires guided intervention rather than passive rest.  
Through five core pillars:  
Nutrition 
Exercise 
Unwind 
Restorative Sleep 
Optimize  
 
Designed restores energy, regulates brain function, reduces inflammation, restores homeostasis and promotes both recovery and long-term brain 
resilience. TBI recovery is built through consistent daily habits that stabilize physiology, support neuroplasticity, and gradually improve function over 
time. 



 
“Grandma’s Rules” will also be presented and represents a structured, behaviorally anchored application of Cognitive Behavioral Therapy 
combined with lifestyle medicine principles. 
 
CLINICAL TRAJECTORIES 
Recovery following TBI is unique to each patient. Patients typically follow one of three trajectories: 
    improving 
    plateauing 
    worsening 
Trajectory-based care ensures that treatment is continuously adapted based on patient response rather than predetermined timelines. 
 
The TBI Care Framework is designed as a structured system addressing the key clinical questions: 
    Why is the patient symptomatic? 
    How should clinicians think about the injury? 
    When should interventions occur? 
    What actions are required? 
    What biological systems must be treated? 
    How should recovery be guided over time? 

 



 

 

 

THE TBI CARE FRAMEWORK
The TBI Care Framework is designed to answer seven fundamental clinical questions.

QUESTION FRAMEWORK COMPONENT

What is a TBI?

THE 3 PILLARS OF CLINICAL THINKING
The framework is anchored in three core principles:

Core Paradigm
EARLY

RECOGNITION
2

UNDERSTANDING

BIOLOGY AND
NETWORKS

3 CARE BY
CLINICAL TRAJECTORY

3 Pillars of Clinical ThinkingHow do we think about TBI?

When do we act to help?

What do we do?

How do we execute / outcomes?

What do we treat TBI?

How to guide individual recovery?

7 Phases of Care

10 Core Clinical Steps

6 Clinical Drivers

10 Scientific Targets

Clinical Trajectories

0-48 HRS

STABILIZE /

"TIME WINDOWS” LAYER
Integrating Clinical Timing with the Recovery Trajectory

RULE OUT DANGER

2-14 DAYS

VULNERABLE PHASE
(PROTECT + GUIDE)

2-6 WEEKS

ACTIVE
RECOVERY

>6 WEEKS

PERSISTENT PATHWAY
(PRRSISTERS + TREAT

ROOT CAUSES)

TBI is primarily a clinical

diagnosis. Early identification

based on mechanism,

symptoms, and examination is

critical, particularly given the

limitations of imaging.

TBI is a disorder of brain

function.

energy metabolism

Recovery is not linear. Patients

exhibit heterogeneous

trajectories, requiring

individualized, adaptive

care strategies.

neural connectivity

system regulation

This network-based perspective
aligns with contemporary

neuroimaging and connectome

research.

CLINICAL TRAJECTORIES

IMPROVING

Recovery following TBI is unique to each patient.

Patients typically follow one of three trajectories:

PLATEAUING WORSENING

Ensure safety
• Rule out life-threatening

injury
RacolineseencemantBaseline assessment

. Rest and symptom control

• Educate patient & family

• Plan for acute TBI

rain is vulnerable

Protect from overex

(cognitive, physical, emotional)
Sleep, hydration, nutrition

Light activity as tolerated

Monitor symptoms
Provide guidance and

reassu

Sradual return to activity

Targeted rehab based or

symptoms and goals
Objective measures to

track progrese

Adjust plan based on

response

Build resilience and capacity

toms, function.

leep, and mood

Identify underlying drivers

ntensify and individualize
reatment

Address comorbidities

Coordinate muttidiscipllnary

Day O Day 2 Week 2

WHY IT

MATTERS:
C Aligns care with

recovery phase

Improv

decisions anddecisio
outcomes

RIGHT CARE. RIGHT TIME. BETTER OUTCOMES. BETTER CARE. BETTER LIVES.

REFERENCES

F
u
r
a
l
o
n

Recovery
-Goal

Fu
rc
cl
on

Recovery
Goal

Fu
rc
io
n

Time Time Time

Symptoms decrease ⚫ Symptoms persist Symptoms increase

Function improves ⚫ Limited improvement Function declines

Week 6+ Increased tolerance Functional status stable Reduced tolerance

Progress toward goals Risk of long-term limitation Higher risk of chronic disability

☑
Prevents

complicationcomplication

and setbacks

Stronger clinic-
patient team forpatient team for

teaching and trust

1. Harmon KG, Drezner JA, Gammons M, et al. American Medical Society

for Sports Medicine position statement: concussion in sport.

Br J Sports Med. 2019;53(4):213-225.

Trajectory-based care ensures that treatment is continuously adapted
based on patient response rather than predetermined timelines.

2. McCrory P, Meeuwisse W, Dvorak J, et al. Consensus statement on

concussion in sport: the 6th International Conference on Concussion

in Sport-Amsterdam, October 2022. Br J Sports Med. 2023;57(11):695-711.

3. Silverberg ND, Iverson GL. Is rest after concussion "the best medicine"?

Recommendations for activity resumption following concussion in athletes,

civilians, and military service members. rs. J J Head Head Trauma Rehabil. 2013;28(4):250-259.

Recovery
Goal



 

 

 

e

Risk Factors

Previous
Concussions

Using Concussion Clinical Trajectories to
Inform Targeted Treatment Pathways

Concussion

TYPES OF BRAIN MOVEMENT

IN CONCUSSION

Concussion

Clinical Trajectories

Treatment and

Rehab Pathways

Vestibular

Vestibular Therapy

Migraine
LINEAR

(Back and Forth)

LD/ADHD

Sex

Age

Ocular
ROTATIONAT

(Twisting)
COMBINED

(LinearRotational)

Cognitive
/Fatigue

Vision Therapу

Migraine

Anxiety/
Mood

Functional Testing/
Cognitive Therapy

Headache Management

Motion sensitivity,
Ocular Hx?

*Cervical needs to be evaluated for

ligament damage especially upper cervical
ligaments & facet capsular ligaments.

**Sleep Disturbances needs to be

differentiated if primary or secondary to

other subtypes.
H
I
H
O

Cervical

Every concussion is unique. Identify the dominant clinical trajectory.

Target the right system. Treat the individual. Improve outcomes.

Behavioral Health Support

Cervical Therapy



 

 

A BROKEN BRAIN
IS NOT LIKE A BROKEN BONE.

WE NEED TO STOP TREATING IT LIKE ONE.

BROKEN BONE INJURED BRAIN

STRUCTURAL DAMAGE

Visible on X-ray or CT.

STABLE & PREDICTABLE

Heals in a predictable

timeline.

TREATMENT IS STANDARDIZED

Immobilize, allow time

to heal, then rehabilitate.

OUTCOME IS EXPECTED

Most bones heal

completely.

PROGRESS IS LINEAR

Healing follows a

relatively straight path.

VS.

FUNCTIONAL DISRUPTION

Often invisible on standard

images.

COMPLEX & UNPREDICTABLE

Affected by many biological,

psychological, and social factors.

TREATMENT MUST BЕ
INDIVIDUALIZED

Requires a personalized,
multidisciplinary approach.

OUTCOME IS VARIABLE

Recovery can be incomplete
and fluctuates over time.

PROGRESS IS NON-LINEAR

Recovery involves ups and

downs, good days and bad.

The brain is a complex network, not a simple structure.

Healing is not just about time-it's about the right support, at the right time.
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THE NEURO FRAMEWORK

NUTRITION
Fuel your brain.

Reduce inflammation.

Eat mostly plants: vegetables,

berries, beans, nuts, seeds,
whole grains, olive oil,

and lean proteins.

Supports brain energy,
reduces inflammation,

and promotes healing.

Up to 53% risk reduction
for cognitive decline

The 5 Daily Pillars of Brain Recovery After Concussion & TBI

Move daily.

↓ REDUCE SYMPTOMS

U

OPTIMIZE BRAIN HEALTH

RESTORATIVE
SLEEP

SUPPORT HEALING BUILD RESILIENCE

E
EXERCISE

Restore and strengthen.

UNWIND
Calm your mind.

Find purpose.
R

Daily movement improves

blood flow, reduces stress,

and supports brain repair.

Managing stress calms your

nervous system and creates

the conditions for healing.

大
Daily sub-symptom
aerobic activity

(start small, build gradually)

Strength/legs

3x per week

as tolerated

40-47%

risk reduction

for cognitive decline

Breathwork, meditation,

prayer

Time in nature

Journaling, gratitude,

therapy

Connect with

what matters

Rest deeply.
Heal completely.

Quality sleep restores energy,
clears brain waste, reduces

inflammation, and strengthens
memory.

Aim for 7-8 hours

of quality sleep
each night

Consistent sleep schedule

Dark, cool, quiet
environment

Limit screens

before bed

Ο
OPTIMIZE
Challenge your brain.

Stay connected.

Lifelong learning, social connection,

and mental challenge build

cognitive reserve and support

neuroplasticity.

Learn new skills

Puzzles, reading, music

Meaningful work

or volunteering

Build and nurture

relationships

Lower stress. Lift mood.

Live with purpose.

Deep sleep. Clear mind.
Better tomorrow.

Feed healing. Protect your future.
Stronger body. Stronger brain.

Every step counts.

RECOVERY IS A PROCESS, NOT A RACЕ.

Small, consistent actions every day create lasting change.

Eat well Move often

(within tolerance)

Calm down Sleep deeply Stay engaged
Use the NEURO Framework daily to support your

brain's healing and build a stronger, healthier future.
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Scope and Impact of TBI  

 
I. General Scientific Principles 
1. Traumatic brain injury is widely recognized in the peer-reviewed medical literature as a complex and heterogeneous condition affecting multiple 
neurological systems.¹ 
2. TBI is not limited to a single moment of mechanical impact but initiates a cascade of secondary physiological processes, including metabolic 
disruption, neuroinflammation, excitotoxicity, and altered cerebral blood flow.² 
3. These secondary processes may evolve over hours, days, months, or years following the initial injury and materially influence clinical outcome.³ 
4. The scientific literature supports the conclusion that TBI is appropriately conceptualized as a dynamic and evolving disease process rather than a 
static event.⁴ 
 
II. Diagnosis of Mild Traumatic Brain Injury 
5. Mild traumatic brain injury (mTBI), also referred to as concussion, is a clinical diagnosis based on mechanism of injury, observed signs, reported 
symptoms, and clinical evaluation.⁵ 
6. The 2023 American Congress of Rehabilitation Medicine (ACRM) diagnostic criteria establish standardized, peer-reviewed, and consensus-
based guidelines for the diagnosis of mTBI.⁵ 
7. These criteria do not require abnormal neuroimaging for diagnosis.⁵ 
8. The absence of findings on CT or MRI does not exclude the presence of brain injury or functional neurological impairment.⁶ 
9. Loss of consciousness is not required for diagnosis and occurs in a minority of concussion cases.⁷ 
 
III. Limitations of Traditional Severity Classification 
10. The traditional classification of TBI as “mild,” “moderate,” or “severe” is based primarily on early clinical presentation and does not reliably 
predict long-term outcome.³ 
11. Patients classified as having “mild” TBI may nonetheless experience significant and prolonged impairment.⁸ 
12. Contemporary scientific frameworks incorporate multidimensional factors including clinical findings, biomarkers, imaging, and patient-specific 
modifiers.⁹ 
 
IV. Epidemiology and Public Health Burden 
13. TBI represents a major public health condition, with hundreds of thousands of hospitalizations and tens of thousands of deaths annually in the 
United States.¹⁰ 
14. Many TBIs, particularly mild injuries, are not captured in hospital-based surveillance systems.¹¹ 
15. Motor vehicle collisions and falls are among the most common mechanisms of TBI.¹² 
16. Road traffic injuries are a leading cause of death globally, particularly among individuals aged 5–29 years.¹³ 
 
V. Persistence of Symptoms and Functional Impairment 
17. Approximately 30% of adults with mTBI develop persistent post-concussive symptoms.¹⁴ 
18. More than half of patients with mTBI demonstrate incomplete functional recovery at six months.¹⁵ 
19. Approximately 47–53% of patients report ongoing functional limitations at one year following injury.⁸ 
20. Persistent symptoms may include cognitive, emotional, vestibular, sensory, and sleep-related dysfunction.¹⁶ 
 
VI. Prognostic Factors and Predictability 



21. Recovery after mTBI is influenced by identifiable early clinical factors rather than occurring randomly.¹⁴ 
22. Acute cognitive symptoms, particularly difficulty concentrating, are among the strongest predictors of prolonged recovery.¹⁴ 
23. Premorbid psychiatric and sleep disorders significantly increase the likelihood of persistent symptoms.¹⁴ 
24. Loss of consciousness and amnesia are associated with increased risk of prolonged impairment.¹⁴ 
25. Female sex is associated with increased risk of persistent symptoms in multiple studies.¹⁴ 
 
VII. Mechanism of Injury and Motor Vehicle Collisions 
26. Mechanism of injury is a clinically relevant factor in predicting outcome after TBI.¹⁴ 
27. Motor vehicle collisions are associated with higher odds of persistent symptoms compared with other mechanisms.¹⁷ 
28. Rapid acceleration–deceleration and rotational forces in MVCs are known to produce diffuse axonal strain.¹⁸ 
29. Brain injury can occur in the absence of direct head impact due to inertial forces.¹⁸ 
30. MVC-related concussion is associated with greater overall symptom burden and more severe affective symptoms than sport-related 
concussion.¹⁹ 
 
VIII. Symptom Burden and Chronicity in MVC-Related TBI 
31. MVC-related concussion commonly presents with high prevalence of headache, anxiety, sensory sensitivity, and cognitive symptoms.²⁰ 
32. Median symptom duration in MVC cohorts with persistent symptoms has been reported at approximately 30 months.²⁰ 
33. Complete recovery in such cohorts is uncommon.²⁰ 
34. Concussion and whiplash co-occur in a majority of MVC-related cases.²⁰ 
35. Combined brain and cervical injury contribute to increased symptom complexity and prolonged recovery.²¹ 
 
IX. Functional and Occupational Impact 
36. mTBI is associated with measurable impairment in daily functioning, including work and social participation.²² 
37. A significant proportion of patients remain unemployed or experience reduced income at one-year post-injury.²³ 
38. Persistent symptoms are associated with reduced quality of life and long-term disability.⁸ 
 
X. Psychiatric and Neurobehavioral Sequelae 
39. TBI is associated with increased rates of depression, anxiety, and post-traumatic stress disorder.²⁴ 
40. PTSD is common following motor vehicle collisions and may persist for years.²⁵ 
41. Psychiatric conditions following TBI are recognized neurobiological consequences of injury.²⁴ 
42. TBI is associated with approximately a two-fold increased risk of suicide.²⁶ 
 
XI. Long-Term Neurological Risks 
43. TBI is associated with increased long-term risk of neurodegenerative disease, including Alzheimer’s disease.²⁷ 
44. Epidemiologic studies demonstrate increased dementia risk following head injury with dose-response relationships.²⁸ 
45. TBI is associated with increased risk of stroke and cerebrovascular disease.²⁹ 
46. TBI increases the risk of post-traumatic epilepsy, which may develop years after injury.³⁰ 
 
XII. Chronic Disease Model 
47. The contemporary medical literature supports classification of TBI as a condition with chronic potential rather than a purely acute injury.⁴ 
48. Long-term outcomes following TBI may include evolving neurological, psychiatric, and functional changes over time.³ 
 



Please see our book top 100 TBI studies for great research and summaries. 
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PRIMARY AND SECONDARY BRAIN INJURY
The continuum of injury, pathophysiology, and recovery

Secondary

Symptoms

e.g., headache,
cognitive deficits,

mood changes

Disease &

Dysfunction
e.g., inflammation,

edema, excitotoxicity,
metabolic failure

PRIMARY INJURY

The initial mechanical force

causes immediate brain

damage.

i KEY POINTS

Secondary

Damage

e.g., oxidative

stress, BBB

disruption,

ischemia

SECONDARY INJURY

A dynamic cascade of biological

events that occur hours to days

after the initial injury, leading to

further brain damage.

BRAIN DAMAGE

Recovery
Optimized functional

outcome and

quality of life

Normal Healing
Restoration of brain

structure and

function

Primary injury is the immediate

result of biomechanical force

(e.g., impact, acceleration,

deceleration).

Secondary brain injury is a

time-dependent cascade of

molecular and cellular events

that can worsen the initial

damage.

Targeting secondary injury

processes offers a critical

therapeutic window to improve

recovery and long-term

outcomes

Physiological,
Neurological &

Metabolic Recovery

e.g., neuroplasticity,

synaptic repair,
metabolic restoration

EXAMPLES OF SECONDARY

INJURY PROCESSES

Inflammation

Excitotoxicity

Oxidative stress

Mitochondrial dysfunction

Blood-brain barrier disruption

Cerebral edema

Metabolic dysfunction

Cell death (apoptosis, necrosis)

Cascade of

Secondary Changes

e.g., ionic imbalance,

neuroinflammation,

apoptosis

Secondary brain injury is a series of oe changes that can occuin the brain hours to days after an initial,

or primary, brain injury. These changes can be cellular, chemical, tissue, or blood vessel related, and

can lead to further damage to brain tissue.
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2

A New Paradigm for TBI Care
A Complete Framework for Concussion/TBI Care

10 CORE CLINICAL STEPS

Essential Early Clinical Priorities

Ensure Safety & Rule Out

Life-Threatening Injury

Establish Diagnosis

(History, Exam, Standardized Tools)
2

7-PHASE CLINICAL CHECKLIST

Timeline of Care

Phase 1: Initial Evaluation & Safety
Stabilize. Rule out emergencies. Confirm diagnosis.

Establish baseline.

Phase 2: Early Clinical Assessment

Identify symptom subtypes, risk factors,
and clinical drivers.

Phase 3: Early Management

Prevent secondary injury. Educate. Regulate

sleep, activity, and symptoms.

CLINICAL TRAJECTORIES

The Roadmap for Personalized Treatment

VESTIBULAR

Trajectory

OCULAR

Trajectory

Vestibular Therapy

Vision Therapy

COGNITIVE/FATIGUE

Trajectory
Cognitive Therapy

Functional Testing

3 Identify Red Flags

& Urgent Conditions

4 Screen for Risk Factors 3
& Modifiers

5 Identify Symptom Patterns

& Clinical Subtypes 4

6 Prevent Secondary Injury
(Protect, Educate, Plan)

Phase 4: Targeted Rehabilitation
Address impairments with specific,

system-based therapies.

7 G
Initiate Early, Symptom-Guided

Management

5 Phase 5: Functional Restoration

Gradual return to daily activities, school,

work, and sport. Measure real-world function.

MIGRAINE

Trajectory Headache Management

8
n

Provide Patient & Family Education

(Set Expectations) 6

9
Document Baseline & Track

Progress

Phase 6: Long-Term Management
Monitor, adapt, and address persistent

symptoms. Optimize brain health.

ANXIETY/MOOD

Trajectory
Behavioral Health

Support

10 Coordinate Multidisciplinary 7

Care Early
Phase 7: Collaborative Care

Ongoing communication across disciplines

for whole-person recovery.

CERVICAL

Trajectory
Cervical Therapy

C

TOGETHER, THESE THREE ELEMENTS CREATE COMPLETE, COORDINATED, AND PERSONALIZED CARE.

Identify What Matters Early Follow the Right Timeline Treat the Right Systems

Better Decisions. Better Care. Better Outcomes.
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