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آسیب تروماتیک جمجمه



Head Trauma refers to any damage to 
the Scalp, Skull or Brain

https://medlineplus.gov/ency/article/000028.htm



http://www.traumaticbraininjury.net/advanced-monitoring-system-could-reduce-head-trauma-in-athletes/



First Brain Surgery:
• Incas : trepanation since the 

late Stone age (between 
8700 BCE and 2000 BCE)

• Abu al-Qasim al-Zahrawi (Latinized as 
Albucasis) provides descriptions of 
the instruments used by Arab 
surgeons in the twelfth century.



https://www.zygote.com/poly-models/3d-human-skeleton/3d-human-skull



http://nursingcrib.com/anatomy-and-physiology/cerebrospinal-fluid/

(CSF)



http://www.braininjury.com/injured.shtml



تشخیص آسیب های مغزی















انواع آسیب های مغز



Penetrating (Open) or 
Non-penetrating (Closed) 

• Penetrating objects to skull:

– Have a small impact site (<2 Inch2 : means less than 
5×5 cm)

– Have a high acceleration

From: http://brainandspine.titololawoffice.com/2012/07/articles/traumatic-brain-injury-tbi/phineas-gage-and-yasser-lopez-offer-modern-brain-injury-research-more-data/



Mechanisms of Head 
Injury

Static/ Quasi-static 
Loading

Dynamic Loading

Impact Impulsive

Penetrating Non-penetrating

Penetrating Non-penetrating



Static/ Quasi-static Loading

• Very Slow

• Uncommon

• Deformation





























Agrawal, A., Kumar, S. S., Hegde, K. V., Reddy, V. U., & Sundeep, N. V. K. (2014). Massive bifrontal infarction following massive depressed fracture overlying the superior 
sagittal sinus. African Journal of Trauma, 3(2), 94.



Impulsive type of Dynamic Loading

• Only Head Motion

• Acceleration- Deceleration

Image from: http://brain-injury-resource.com/types-of-brain-injury.html



https://library.med.utah.edu/WebPath/jpeg5/CNS315.jpg

https://en.wikipedia.org/wiki/Subdural_hematoma



http://peir.path.uab.edu/library/picture.php?/4052



https://en.wikipedia.org/wiki/Traumatic_brain_injury













https://medmovie.com/topic/nml_0007/damaged-neurons-and-diffuse-axonal-injury/

Diffuse 
Axonal Injury 
(DAI)



http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1980-57642015000400356



https://clinicalgate.com/trauma-of-the-nervous-system-craniocerebral-trauma/



Impact type of Dynamic Loading

• More Frequent

• Combination of Contact force (Hit) and Inertial 
force (Head motion)



http://emedicine.medscape.com/article/343764-overview





آسیب تروماتیک ستون فقرات



Definitions
Spinal Column



Definitions
Spinal Cord association with Spinal Column





Spinal Normal Curvatures:

20-40 Degrees

40-60 Degrees

Fused Curve



Definitions

• Spinal Trauma can cause:

I. Spinal column fracture or dislocation

II. Cauda or Root injury

III. Cord injury



Spinal column fracture or dislocation

I. Pure uni-column fractures

II. Two column 

fractures (Burst 

Fracture)



III. Dislocation with only ligamentous injury

IV. Fracture- Dislocation



تشخیص آسیب تروماتیک ستون فقرات











clay shoveler fracture



Transverse Process Fracture















Signs and Symptoms

• Spinal Trauma can cause:
I. Pain

II. Deformity

III. Plegia

IV. Paresis

V. Sensory level

VI. Sphincter disturbance

VII. Sexual dysfunction

VIII.Respiratory dysfunction

IX. Cardiac dysfunction





Signs and Symptoms
• Cervical spine trauma can cause:

I. Respiratory Failure due to intercostal muscle palsy (cord 
injury below C4)     Abdominal respiration

II. Respiratory Arrest due to phrenic nerve palsy 
concomitant with intercostal muscle palsy (cord injury at 
C4 level and above it)

III. Both above conditions need Intubation,
 urgently or as soon as possible





Precautions

• In cases of Spinal Trauma, we must do:
I. Use external fixator (Brace or collar)

II. Minimal displacement (Intubation) 

and only transferring with 

Backboard.   

III. Multiple intermittent exam

of vital signs and limbs forces



IV. Deep Vein Thrombosis Prophylaxis (Drug or 
Devices)

V. Bladder training in cases of Cord 

injury and in the postoperative period 

(Foley clamped-off)

VI. Physical Therapy in Cases 

of cord injury and in the 

postoperative period



VII. Bedsore prevention (change of position)

VIII.Nutritional support

IX. Out of bed, as soon as 

possible



Treatment

• Treatment options are:

I. Conservative

II. Surgical



Cervical Traction





Treatment

• Surgical treatment:

1) Anterior Approach:





Treatment

• Surgical treatment:

2) Posterior Approach: Posterior Segmental 
Fixation (PSF)







Both 
Approaches:

Anterior 
+

Posterior



Good Luck
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