Nervous System Trauma Pathology
Trauma to the brain is usually complicated by secondary injuries such as edema, herniation, 
infarcts, or hemorrhage.
Non-depressed fractures have a linear pattern.  Depressed fractures are caused by blunt trauma, 
and have a spider-web pattern, along with brain contusion/laceration.

Fractures at the base of the skull are only caused by severe trauma.
Meninges and Blood vessels
Epidural hemorrhages are associated with fracture of the temporal bone and middle meningeal artery 
laceration.  Epidurals develop rapidly and can kill in hours.

Subdural hemorrhages are very common in trauma, and are caused by tearing of bridging vessels.


These are venous vessels, so the hemorrhages grow over days to weeks.

Subarachnoid hemorrhages are the most common pathological consequence of head trauma.  
These can block CSF flow and cause hydrocephalus.
Amyloid deposition in the vessels of older people makes them more prone to traumatic hemorrhage, 
especially in the white matter.
**We can tolerate edema or hemorrhage up to 20 mL with little problem.  At 75-100 mL, pressure 
shoots up exponentially.
Brain injury from trauma
Axonal Shearing is caused by acceleration/deceleration (auto accidents).  Causes neuro deficits.
Edema flattens the gyri, collapses the ventricles, and can lead to cerebral herniation.

Duret’s Hemorrhage is a midline hemorrhage of the pons.

Types of Injuries
Blows to the head cause scalp laceration, skull fracture, brain contusion, and hemorrhages.

Falls cause coup-contrecoup injuries.  The contrecoup contusion is often larger and more damaging.
Accel/Decel injuries (auto accidents) cause no external damage, but cause diffuse axonal injury.  
The brain may have hemorrhages, especially of the white matter (corpus callosum), and 
extensive axon shearing.  These closed-head traumas can have devastating neuro defects.

Diffuse axonal shearing can lead to brain atrophy, hydrocephalus, and loss of myelin.  
Spinal injury from trauma
Most spinal injuries are caused by compression secondary to fractures or dislocations.  
The cervical and lumbar spines are very vulnerable due to their mobility.

Lesions from C4-C8 are the most common non-lethal spinal lesions.

Signs of spinal injury:


--muscle atrophy/weakness limited to one or two root levels (LMN lesion)


--ascending long sensory tracts all severed below the lesion (LMN lesion)


--descending long motor tracts all severed below the lesion, causing paralysis, spasticity, 


hyperreflexia, and Babinski sign (UMN lesion)
