Lec#2 / general surgery 
HEAD INJURIES 
-head injuries in general have variable presentation from mild to moderate to sever .
 Epidemiology 
- ( 2,000,000 ) cases /year in US attend medical care complaining of head injury . 
- At least ( 75,000 )cases /year in US responsible for mortality 
- The main cause of mortality and morbidity in RTA ( road traffic accident ) is head injury .
--what are the major causes of head injuries ??
1)RTA : most common cause worldwide .     2) falls &sports : are the 2nd common cause      3)assaults
4)sports : 30% of cases in jordan university are due to work-head injuries 
*head injury means any injury that’s happened in :
1) scalp ( skin +connective tissue )
2)skull ( hard bony structure ; parietal /frontal / occipital skull injury )
3)brain tissue ( frontal /parietal /temporal/ occipital lobe +brain stem)
4)meningitis (it composed from archanoid and dura  ; when CFS Leak >> meningitis happened which is complicated case )
 -in head injuries we are fighting and trying as much as possible to decrease the intracranial pressure ICP  (pressure inside the cranium ) , cranium is a rigid cavity ; so any increase in volume of this cavity will affect normal brain structure ( brain tissue , vessels & CSF ) ,,,, so our  main concept is that any increase in one of these component will increase ICP for example :-
 hemorrhage (increase of blood vessels ) + post traumatic brain swelling mainly secondary to edema ( when cytotoxic edema happened ,neuronal cells will damage  then swelling will form ) >> all these examples will increase ICP 

*** So what are the normal and abnormal values of ICP ?
There is a method to measure ICP ; we put a monitor inside skull then we read measurements of ICP according to patient`s condition ….  :
1) 20cm H2O or 18 mm Hg is considered as normal ICP
2) Above 20cm H2O or 18 mm Hg is considered as abnormal ICP

in physiology ;ICP is related to : CPP(cerebral perfusion pressure ) & MAP (mean arterial pressure) .. so always we try to find normal CCP to deliver certain amount of blood to cells without ischemia ; because any  increase in ICP will lead eventually to compromise circulation (micro or macro circulation ) >> then ischemia will occur >> deterioration in patient`s condition ,
-Neuronal tissue doesn’t regenerate ; so you should manage injuries acutely and prevent any 2ndry injury because it will cause irreversible damage .
There is a curve in dr  slides that shows us decompensation point  ; if u reach it without active management this will increase ICP up t0 60 mmHG (normal was 18mm hg ) >> this is malignant >> irreversible damage to brain tissue >> brain herniation will occur either transtentorial through tent or tranformania through foramin magnum >> death…………. So our target in management is Not to reach point of decompensation 

**About mechanism of injury we have two types :-
1-Primary tissue injury : direct unavoidable  tissue injury due to trauma mechanism which is contusion (structural damage in neuronal tissue )
2- 2ndry tissue injury : avoidable , related to primary injury but not to direct trauma to head ; for example increase in ICP due to edema , ischemia , hypotension or hyponatremia .
Quick revision
Cycle cascade of inflammatory process and injury ….
Inflammatory mediators are released >>excitatory  will cause abnormal reaction around cells>> 2ndry damage will happen  either direct to cells or indirect to ischemia around lesion  .

Types of brain damage  : 
a) Primary : 
· 1) Concussion : -clinically deterioration in consciousness level (neuronal changes ) .
Physically ; metabolic changes inside brain tissue not structural so you cant see any changes in CT scan 
-good prognosis 
2) contusion : clinically neuronal changes (consciousness level ) with structural damage ( in CT scan you can see dots of blood +damaged  contour and brain tissue  )
3)diffuse white axonal injury :worst prognosis 
- accelerated and decelerated injury >> will cause shearing injury ……… car accident is an example ; if the car`s speed was 120 the its stopped suddenly , brain which is mobile structure will hit skull which is the hard structure then shearing injury occurred  .
b)2ndry : ( hypoxia / hypotension / hematoma / cerebral swelling / impaired venous return /
tonsillar herniation ,tentorial herniation )

Classification (important for management )
Head injuries are classified according to :-
a) mechanism of injury
b) severity of injury most important classification because we depend on it for
management and prognosis
c) morphology of injury
lets move to details about each classification

1) mechanism :- this can be
A- blunt injury which is divided into
- high velocity car accidents
- low velocity falls / assults
B- penetrating injury like gunshots or hard object

3) severity :- this classified according to Glasgow coma Scale.. In this classification they added numbers to convert it from subjective classification to an objective one ,also  We should know that a normal person score ( 15 ) and a dead person score ( 3 ) …. Soo :
a) Mild (GCS score 14-15).
b) Moderate (GCS score 9-13).
c) Severe (GCS score 3-8).

* Now how to classify and give the pt the score ?
take a look at this table
	Type 
	Stimulus 
	Type of response
	Points

	Eyes 
	Open 
	Spontaneously
To verbal command
To pain
No response
	4
3
2
1


	Best Motor Response
	To verbal command
To painful stimulus
	Obeys
Localized pain
Flexion-withdrawal
Flexion-abnormal
Extension
No response
	6
5
4
3
2
1

	Best Verbal Response
	
	Oriented and converses
Disoriented and converses
Inappropriate words
Incomprehensible sounds
No response
	5
4
3
2
1



different types of response a pt can have , each response is given a number , then the numbers is added and the score is determined
- we said  that a dead person score is 3 ,, how ? ( 1 )point in each stimulus with  no response >> so  the overall score is ( 3 )
-We also should know that when a score of a pt is severe (3-8) ; that means the pt must be intubated because he cant maintain airway due to his low level of consciousness . 

3) morphology :- according to morphology :-
	Skull
Fracture
	Vault/calvarium 
 

basilar
	Linear vs. satellite
Depressed / nondepresed
Open / closed

With/without CSF leakage
With/without nerve palsy

	Intracranial
lesions
	Focal



Diffuse
	Epidural
Subdural
Intracerebral

Mild concussion
Classic concussion
Diffuse axonal injury


 P.s: skull base fracture is the worst type due to impact of injury ; because it’s a hard bone structure ( will cause high force )
** clinically there are two signs in skull base fracture (appears in CT scan ) :
1) retro-orbital echymosis >> battle`s sign behind ears     2) Raccoon  eyes in anterior cranial fossa

*dura is very adherent to bone in skull base so the patient will complain from CSF leak >> this will develop meningitis 
*pneumoceles : a pathlogical expansion ; occurs due to air that leak through mastoid air cells which opened onto fractured area (base of skull ) >>ICP increases >>expansion occurs 
Hematoma :
Types :
1) extradural /ectopic hematoma :
· ICP is increased 
· Blood source > arterial supply
· In CT scan >> concave shape
· It’s a Surgical hematoma >>the lesion should be evacuated by craniotomy ((bony part is removed , then if the hematoma is extradural  we take out the hematoma directly /if its subdural the dura should be opened /if it is intracerebral we go directly inside the brain))
· When the hematoma is taken out you should coagulate the source of bleeding >> so its` prognosis is not as bad as subdural((excellent prognosis after craniotomy )) 

2) Subdural hematoma :
-blood source >>venous supply 
-involvement of brain tissue injury because its very close to the cortex of brain.
- bleeding is diffused and usually associated  with parenchyma injury 
-CT scan >> crescent in shape 
-it is the worst prognosis
*** prognosis after craniotomy:-
  1)With parenchyma injury >> mental changes(worst prognosis )
  2)without parenchyma injury > excellent prognosis ( same as in extradural hematoma )

P.S: usually if hematoma is 1cm or above either extradural or subdural >>craniotomy should be done ;but if it is less than 1cm with symptoms such (as seizures )  or ipsilateral mass effect >>in this case pt should be operated .
**intraparenchymal hematoma is called intracerebral hematoma with contusion 
**when lesion is more closer to parenchyma >>worst prognosis

Complications of head injury : 
	Early ( within a week )
	delayed


	Hypoxia
Hematoma
Cerebral edema / herniation
Early epilepsy
Electrolyte disturbances
Meningitis
Pyrexia
fever 
	Hydrocephalus
Late epilepsy
Post concussion syndrome
Chronic subdural hematoma
Meningitis ( rarely considered as delayed )


Ps : Chronic subdural hematoma(most imp one ) :when brain injured >>loss of mass >> wide subdural space >> fluid accumulation >>chronic subdural hematoma occurred 

Management :-
If there is any surgical pathology , surgical procedure should be done … other wise :
1) You should start with abc ( airway +breathing +circulation ) then stabilize the pt and monitor vital signs .
2) You should measure ICP and try to control it ;a) elevate the pt`s head in ICU > to increase venous return  >so ICP decreases
b) You can do hyperventilation to decrease Pco2 >> then vasodilation decreases inside brain >> ICP decreases
c) You can give ur pt mannitol (osmotic diuretic) so ICP decreases 
d) Hypothermic (rare ) > to decrease metabolic rate of O2 consumption > will decrease excitatory stage of neuronal tissue that needs more blood (so blood flow in brain will decrease ) 
3) If there is no surgical pathology >> craniotomy (( bone is removed and then leave it free for certain time to decrease ICP ,, so it will be converted from rigid to flexible structure)) .


Done by : jasmine abu salem 
