The Anatomy
of Trauma

A Biopsychosocial Framework
for Injury, Pain, and Recovery

Clinical Atlas & Therapeutic Matrix
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The Neurological Pathway of Pain Perception

-

1. Tissue Injury & Transduction

Nociceptors
Activated

Trauma releases inflammatory chemicals
(e.g., Bradykinin, Prostaglandins) that
activate specialized sensory neurons

(nociceptors).
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2. Transmission & Modulation

Ascending
Pain Signal ©

Descending
. Modulation

Signal travels along nerves to the spinal cord.
It then crosses to the second-order neuron
and ascends to the brainstem & thalamus.

Brain can send signals (e.g., Endorphins) to

r

modulate (increase/decrease) pain.
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3. Perception in the Brain

Thalamus

Prefrontal (Relay Center)

Cortex

Limbic System
(Emotion, Memory &
Cognitive Appraisal)

The brain interprets signals based on
context, emotions, memories, and
thoughts. This creates the subjective
experience of pain.

\

Pain is a complex experience involving biological, psychological, and social factors.
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Post-Traumatic Pain Syndromes Across the Axial Skeleton

Neck Pain & Headaches by Low Back Pain

- Whiplash-Associated Disorders (WAD) - Lumbar Sprains & Strains
- Muscle Strains & Ligament Sprains 2.6 - Herniated Discs

- Cervical Disc Injuries ' - Facet Joint Syndrome
- Occipital Neuralgia A - Sacroiliac Joint Dysfunction

Symptoms: Neck Stiffness, Reduced A Symptoms: Stiffness, Radiating Leg
Range of Motion, Tension Headaches, =, Pain (Sciatica), Muscle Spasms,

Dizziness, Fatigue \ Difficulty Standing/Sitting

) | Falls | Sports Injuries | Workplace Incidents
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The Kinetic Sequence of Whiplash-Associated Disorders (WAD)

o Sternocleidomastoid
Sprain

o Anterior Longitudinal
Ligament Damage

—0 Cervical Disc Injury

| WAD Symptom Profile |

* Neck Pain & Stiffness
* Headaches
 Shoulder & Back Pain
* Dizziness

* Fatigue
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Structural Mapping of Upper Extremity Trauma

U/ /AN BICEPS TENDON INJURY:
ROTATOR CUFF TEAR: 3/ ANy 4\ Tears or inflammation of the

Tears in the muscles/tendons AN % /AN long head biceps tendon,
causing sudden pain and weakness. W 7 '\ causing anterior shoulder pain.

LABRAL TEAR:
Injury to the glenoid labrum. Often
from falls or dislocations.

SLAP LESION /
SCAPULOTHORACIC
DYSRHYTHMIA:
Improper movement, pain,
and grinding.

FRACTURE
(HUMERUS/CLAVICLE):
Breaks resulting in visible

arm deformity. SHOULDER DISLOCATION:

Intense pain and visible deformity
where the joint separates.

Common Injury Mechanisms: Falls, Direct Impact, Sports Injuries, Overuse
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Differentiating Severe Joint Trauma from Soft Tissue Pelvic Injuries

A Seek immediate medical care for severe pain or inability to walk.

Hip Fracture

Pelvic Fracture

Avulsion
~ 4\  Fracture

( 4 \
2. Soft Tissue Injuries (Common)

Hip Labral
Tear

Groin Strain
(Adductor)

|| Athletic Pubalgia
\ (Sports Hernia)

Tl

\*; [

(2 2\
3. Other Related Conditions

Referred Pain
from Spine

Contusion
(Hip Pointer)
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The Anatomy of Knee Trauma & Foundational Therapies

Trauma-Related Causes Path to Healing: Therapy Options
i — - ACL Tear: Anterior (B N\
IR Cruciate Ligament
I (Sudden twist/impact) 1. R.I.C.E. Protocol: Rest, Ice,
Atk W " Compression, Elevation

|,— - Meniscus Tear:

C-shaped cartilages \_ ff 13
(Twisting with weight) i
L - Patellar Fracture: Kneecap 4 )
Jal - break (Direct fall/impact) 2. Medical/Physical: Medication
U= . . (Pain/Inflammation), Injections
A Y - Ligament Sprain (MCL/LCL): (Corticosteroid/PRP), Physical Therapy
L Side impact % Rehab
& | >
- Articular Cartilage Damage: l
Fibula Surface wear/Impact/Dislocation
| | | @ )
_ o 3. Surgery: Arthroscopy, Ligament
Common Trauma Mechanisms: Sports Injuries, Reconstruction, Meniscus Repair
Motor Vehicle Accidents, Falls ] 3
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The Physics of Injury: Valgus Three-Point Bending

] Knee Joint Force
~ (Push Out)

Lower Leg Force r
(Push In)

Structural Failure Threshold

This exact triad of opposing forces acts as a lever against the knee
joint, exponentially amplifying the strain on medial ligaments
(MCL/ACL) until structural failure occurs.
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Clinical Workflow for Knee Orthotics & Brace Selection

" ‘ i h { N
Severe Pain Medial/Lateral L Unloader / Hinged
Compartment Knee Brace
\

\ / N v

1. Consult a

Specialist OA Pain
(Orthotist, PT, Location? r . ' . - .
Ortho Surgeon) Mild General Patellofemoral ) Sleeved Knee
Pain Joint Support
\J y \ J e X J

Assessment: Stability, Pain Location

Path to Pain Relief & Function

S S S i S L

Combine with Physical Therapy

Key Criteria: Pain Relief, Improved Function, Comfortable Fit
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The Orthotic Device Diagnostic Matrix

4 B @ R
Unloader / Post-Surgery / Compression Patellofemoral /
Off-Loader Brace Rehabilitation Brace Knee Sleeve Stabilizer Brace
- Relieves pain for one-sided - Provides stability and mild - Provides mild support and - Stabilizes and tracks
knee arthritis. support. compression. kneecap (patella) alignment.
- Mechanical hinge applies - Limits range of motion - Reduces swelling and - Relieves pain from patellar
corrective force, shifting (ROM) with adjustable lock. enhances proprioception. tracking issues.
pressure to healthy
compartment. - Used after ligament (e.q., - Suitable for mild pain, - Common for Patellofemoral
- Custom or semi-custom fit. ACL) surgery or fracture. general activity, warmth. Pain Syndrome.
\_ . \_ W,

Consult a Healthcare Professional for Proper Selection and Fit
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Chronic Pathophysiology: The Trigger Point Cycle

1. Tngger Point Formation

Excessive
Acetylcholine N\ — Q) >
Nodule /A((( ?f
(Trigger Point) M\ o — ¢
Taut Band — 17 / g
\ ?" W/ Reduced Blood
i | \ , Flow (Ischemia)
/ g

Trigger points are hyperirritable spots in muscle
that cause pain and dysfunction.

2. Pathophysiology & Pain Cycle

Step T:
Muscle
Overload/Injury

Referred Pain
Pattern

Step 5:
Sensitization
of Nerves

Increased
Calcium Release

Step 4:
Energy Crisis &
Waste
Accumulation

Step 3:
Sustained Muscle
Contraction

(Taut Band)
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Psychological Sequelae: Post-Traumatic Stress Disorder (PTSD)

Understanding PTSD Symptoms

Intrusion: Intrusive Thoughts, Flashbacks

Avoidance: Steering clear of trauma-related
triggers

sustained negative thoughts

Arousal: Hyperarousal and severe sleep
disturbances

I Cognitive/Mood: Negative mood and
-

Common Causes

- Accidents & Injuries
- Disasters

- Traumatic Events

Key Insight: Psychological trauma fundamentally alters the nervous system's
threat-detection baseline, functioning similarly to chronic physical inflammation.
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Modalities for Psychological Trauma Intervention

1. Trauma-Focused Psychotherapies

g Sogitsrocsesig S T—— s ovment
%[\5" Restru%¥urin traumatic Gradual, safe confrontation Reprocessing (EMDR):
4»/ belief : of trauma memories. Integrating unprocessed
\ e memories. v

2. Pharmacological Support

Antidepressants (SSRIs/SNRIs): Regulating
baseline mood and anxiety.

(i

w

Targeted Medications (e.g., Prazosin): Specific
relief for sleep and nightmare suppression.

3. Somatic & Wellness Strategies

Stress Inoculation
Training (SIT)

O
I § Mindfulness & Yoga

Group Therapy
Support Networks

( G Personalized & Professional Guidance is Key ’
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The Multimodal Pain Modulation Matrix

D + £ _ e

1. Descending 2. Spinal 3. Peripheral
(Brain-to-Spine) (Gate Control) (Targeting Injury Site)
- Cognitive Behavioral .- Transcutaneous Electrical - Injections (Steroids, Nerve
@ Therapy (CBT) & !J Nerve Stimulation (TENS) é;\ Blocks): Reduce
Acceptance: Altering | inflammation & numb
cognitive perception. _ _ , nerves.
el - Spinal Cord Stimulation
a - glle.dl'zatl.o':; (SNRIs, ’ _ (SCS): I.mp.lant interferes < - Physical Therapy &
3 p1ol ?)- eurotransmitter with pain S|gnal§ as they <= Manual Techniques.
regulation. travel up the spinal cord.
o - Meditation & Hypnosis: < - Directed Movement &

Focus & relaxation. ~ Exercise.

Effective trauma recovery requires a multimodal strategy that targets the

brain, the spinal cord, and peripheral tissues simultaneously.
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The Holistic Recovery Imperative

Structural stabilization,
orthotic support, and
inflammatory control.

Biological

J

Processing traumatic
memory and lowering
central nervous system
hyperarousal.

Modulating the pain
feedback loop across all
systemic checkpoints.

Psychological | Neurological

Closing Insight: Trauma shatters systemic homeostasis. True rehabilitation moves beyond treating isolated
regional injuries; it requires reconstructing the biomechanical foundation and recalibrating the neurological
perception of safety and pain. Personalized, multi-disciplinary professional guidance is the clinical standard.
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