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INTRACRANIAL 
SPECTRUM OF DISEASES

 CNS Trauma/ Traumatic Brain Injury (TBI)

 Cerebrovacular disease and nontraumatic 
hemorrhage

 Infection-AIDS-Inflammatory-Demyelinating and 
Metabolic Disease 

 Neoplasma (Benign, Malignant)

 CF Disturbance

 Degenerative Disorders and Epilepsy



TBI Classification
based on injury mechanism

Closed head injury

• Vastly more common

• Blunt trauma : motor vehicle collision, assault, 
sport, industrial/workplace accident

• Blast injuries

• Non-accidental injury in children

Penetrating head injury

• High – velocity penetrating brain injury, eg: 
gunshot injuries

• Low-velocity penetrating, eg: stabbing



TBI Classification
based on GCS

Mild TBI

•GCS 14 - 15

Moderate TBI

•GCS 9 - 13

Severe TBI

•GCS 3 - 8



TBI Classification
based on location and mechanism of 

trauma

Direct TBI

•Extracranial : scalp & skull

•Intracranial :

•Extraaxial : EDH, SDH, SAH

•Intraaxial : ICH, DAI, cortical contusion, IVH

Secondary TBI

•Diffuse cerebral edema, infarct, infexion



IMAGING MODALITIES

X ray skull

Bone, sinus

Brain CT scan

Brain parenchyma, ventricular system, 
subdural space, and bone

Brain MRI

Nonhemorrhagic lesions, eg: contusions 
and DAI



X RAY SKULL

 Routine examination followed head 

trauma

 Fracture (+)  indicative of more serious 

the skull and brain : Types and location

 AP and Lateral Projection.





Evaluate:

• Fracture.

• Vascular marking.

• Digital/convolutional marking.

• Sella tursica.



fractures

 Fractures may involve the cranial vault, the skull 

base, or both.

 Types of fracture:

 Linier skull fracture : Stelata.

 Impressed/ depressed skull fracture.

 Basillar fracture

 Diastasis.



Linier skull fracture



Stelate Fracture



Impressed/ Depressed 

Fracture



Diastasis Fraktur 



Brain CT SCAN

 Modality of choice in acute head trauma

 Un-enhanced CT (without contrast IV), unless 

there is unexplained mass effect or the 

scan is normal but the patient is comatose 

or lethargic or has a persistent neurologic 

deficit.

 Thin slices (3-5 mm)

 Gantri 360°  x ray  body  detector 

images on the monitor



Brain CT SCAN

Evaluate:

 Location of hemorrhage

 Brain edema, 

 Brain contusion, 

 Parenchimal displacement (herniation),

 Ventricular system and subdural space

involvement,

 Foreign body.







Depressed fracture Pneumocephale



Multiple linier fracture



















Indication of brain CT

 Moderate and severe TBI

 Mild TBI if :

 Focal neurological deficite, seizure

 Pupil anisokor ≥ 1 mm.

 GCS keep decreasing ≥ 2, within 

observation period.

 Depressed fracture, penetrating injury

 Elder patient, fall from height, GCS keep 

< 15 within 24 hr.



Intracranial Hemorrhage

 Epidural Hemorrhage (EDH) 

 Subdural Hemorrhage (SDH) 

 Intracerebral Hemorrhage (ICH) 

 Intraventricular Hemorrhage (IVH) 

 Subarachnoid Hemorrhage (SAH) 



Epidural Hemorrhage 

(EDH) 

 Etiology : - injury to the middle meningeal artery.

- dural venous sinuses adjacent to skull 

fracture

 Location : epidural space (duramater-inner table)

 Skull fracture always (+), temporal bone >>

 Mechanism : motor vehicle accident

 CT : biconvex lenx - shaped hyperdensity.





Subdural Hemorrhage 

(SDH) 

 Etiology : bridging vein rupture (cerebral cortex –

venous sinuses).

 Location : subdural space (duramater –

arachnoid)

 More common, skull fracture (+/-)

 Mechanism : deceleration injury, secondary to fall

 CT : crescent shaped hyperdensity.



May cross suture line, but do not cross mid line !





Subarachnoid 

Hemorrhage (SAH) 

 Etiology : damage of the pia-arachnoid vessels 

 Location : subarachnoid space (arachnoid –

piamater)

 often associated with ICH  rupture  ventricular 

system  foramina of Magendie and Luschka  SAS. 

 CT : hyperdensity in the cortical sulci, sylvian fissures, 

basal cisterns, and interhemispheric fissure 

 The hemorrhage is rapidly cleared from the 

subarachnoid space ~ 1 week.









Cortical Contusion

 Location : peripheral (white and grey metter) 

 Characterized by hemorrhage, necrosis, and 

edema.

 Mechanism : coup and contrecoup lesion.



Cr: Haaga J.R, Boll D. CT and MRI of The Whole Body, 5th edition, volume 1, 
Part 1 : Brain and Meningens. 2008. Mosby Elsevier.



Diffuse Axonal (Shear) 
Injury

 Prolonged coma following head trauma.

 Poorest prognosis

 Acceleration/ decelerated forces duffusely injure axons 
deep to the cortex  unconsciousness from the 

moment of injury.

 Motor vehicle acc.

 CT findings may normal or similar to ICH.

 MRI is more sensitive than CT in the detection of DAI:

- Small petechial lesion

- Corpus callosum most affected



Cr: Haaga J.R, Boll D. CT and MRI of The Whole Body, 5th edition, volume 1, 
Part 1 : Brain and Meningens. 2008. Mosby Elsevier.



Alhamdulillah
THANK YOU
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