
Cranio-cerebral 
injuries 

Scalp injuries

Abrasions • Clean with antiseptic solution • Apply 
antibacterial ointment • Cover with gauze.

Contusions • Do not require treatment • Cold compresses
• Analgesia

Wounds

Cut wounds

• Shave around wound
• Inspect wound and feel floor for
fractures
• Clean wound and remove foreign material
• Stop bleeding
• Approximate edges
• Suture in two layers using a deep inverted 
suture.

Lacerated wounds

• Shave around wound
• Inspect wound and feel flooe for
fractures
• Clean wound and remove foreign material
• Stop bleeding
• Do debridement.
• Approximate edges if you can . You may need to 
rotate flaps or graft.
• Suture in two layers using a deep inverted suture

Avulsed scalp

Partial

• Stop bleeding
• Clean with antiseptic solution
• Do debridement.
• Approximate edges if you can . You may need to 
rotate flaps or graft.
• Suture in two layers using a deep inverted suture

Complete • Stop bleeding
• Graft

Hematomas

Subgleal hematoma

• A peri-natal injury
• Follows vacuum extraction of baby
• Due to torn emissary vein
• Collects underneath the galea aponeurotica
• Could be extensive
• May lead to hypovolemic shock
• Soft and boggy swelling
• Extends across midline
• TREATMENT BY COMPRESSION. TRY TO AVOID 
ASPIRATION FOR FEAR OF INFECTION, 
ATTENTION TO BLOOD VOLUME.

Subperiosteal (subpericranial) hematoma

• A peri-natal injury
• Follows vacuum extraction of baby
• Due to torn emissary vein
• Collects underneath the pericranium
• Usually limited by skull sutures and do not cross 
midline
• Firm swelling
• TREATMENT BY COMPRESSION. TRY TO AVOID 
ASPIRATION FOR FEAR OF INFECTION, 
ATTENTION TO BLOOD VOLUME.

Skull fractures

Linear  (caused by diffuse trauma)

Hair-line fractures In the vault of the skull

Basilar fractures

In the base of the skull , They tend to occur 
anywhere in the base but usually in the anterior 
and middle cranial fossae, and therefore, run into 
the paranasal sinuses.
They will also run along the many foramina in the 
base leading to nerve and vascular injury.

Anterior cranial fossa

• Bruising around the eye called racoon or panda 
eye.
• Subconjunctival hemorrhage
• Occasionally nerve and or cranial nerve injury
• Occasionally CSF leak

Middle cranial fossa
• Bruising behind the ear called battle sign              
• May be hemotympanum
• Occasionally CSF leak

Diastatic fractures Run in suture

Depressd (caused by localized trauma)

First classification
Simple with skin intact

Compound with cut skin

Second classification
One depressed segment

Comminuted

THEY NEED TO BE OPERATED (simple 
elevation or crainectomy) UPON IF:

The depression is more than the thickness 
of the adjacent skull.
If they are compound

If associated with seizures
If associated with neurological signs.

If they overlie an important area
Cosmotic

- There is no specific management for 
linear skull fractures unless they are 

complicated, They will heal spontaneously 
within weeks to months

- Just admit for observation and if the 
patient deteriorates do CT scan to rule out 

hematomas.
- Basal skull fractures should be covered 

with antibiotics and the nose and ear 
should be observed for CSF leak

Brain injuries

Primary

Concussion
Here the patient will lose his consciousness for a 
brief period of time. When he wakes up he will be 
amnesic. Examination will show no abnormality . 
CT scans are usually normal.

OBSERVE FOR 24 HOURS

Contusion

Here the brain will suffer from a contused area or 
areas as a result of the direct trauma or the 
acceleration deceleration injury. The most 
common sites for this latter is the under surface 
of the brain and the tips of the lobes in what is 
called coup contre-coup injuries. Contusions are 
notorious for being associated with brain edema 
which makes their management difficult.

STEROIDS, DIURETICS, ANTICONVULSANTS

Laceration

Here the brain will suffer from a lacerated area or 
areas as a result of the direct trauma especially if 
penetrating or the acceleration deceleration injury. 
The neurological deficits which result are usually 
permanent.

STEROIDS, DIURETICS, ANTICONVULSANTS

Diffuse axonal injure (DAI)
Will usually result from shearing injury which 
acted upon the interface of grey and white 
matter. If extensive the patient will be in deep 
coma (3/15) with normal CT and normal ICP.

STEROIDS, DIURETICS, ANTICONVULSANTS     
ICP monitoring  and ventilation 

Secondary

Brain edema

Vasogenic (problem in BBB)
allows normally excluded intravascular proteins 
and fluid to penetrate into cerebral parenchymal 
extracellular space.

Cytotoxic (problem in Na/K pump)

seen with various intoxications (dinitrophenol, 
triethyltin, hexachlorophene, isoniazid), in Reye's 
syndrome, severe hypothermia, early ischemia, 
encephalopathy, early stroke or hypoxia, cardiac 
arrest, pseudotumor cerebri, and cerebral toxins.

Osmotic (problem in blood osmolality)

When plasma is diluted by excessive water intake 
(or hyponatremia), syndrome of inappropriate 
antidiuretic hormone secretion (SIADH), 
hemodialysis, or rapid reduction of blood glucose 
in hyperosmolar hyperglycemic state (HHS), 
formerly hyperosmolar non-ketotic acidosis 
(HONK), the brain osmolality will then exceed the 
serum osmolality creating an abnormal pressure 
gradient down which water will flow into the brain 
causing edema

Interstitial (problem in csf brain barier It occurs in hydrocephalus

Hypoxia

• It is a decrease in oxygen supply to the brain 
tissue.
• One of the most common and most preventable 
causes
of patient deterioration after primary injury.
Can be caused by : 
1. Presence of airway obstruction.
2. Acute respiratory distress syndrome.
3. Central respiratory depression.
4. Chest injury as a part of multi-trauma.
5. Unobserved epileptic attack.
6. Shock state.

Ischemia

• Poor tissue perfusion with impaired cellular 
metabolism.
- Hypovolemic shock; could be either:
1) Bleeding to the outside as in the case of scalp 
laceration.
2) Intracranial bleeding in infants, because the 
skull’s sutures can expand, while in adults 
intracranial bleeding will not cause shock 
because of limited space made by the fused 
suture

Complications

Early

Hyponatremia

• DUE TO LOW SODIUM LEVELS AS A 
CONSEQUENCE OF ADH SECRETION IN 
RESPOSE TO TRAUMA
• MAY LEAD TO CONFUSION NAUSEA AND 
LETHARGY. IF LEVEL BELOW 120 mmol/l LEADS 
TO SEIZURES/ IF BELOW 105 THEN STATUS 
EPILEPTICUS
• TREATED BY SLOW INFUSION OF NORMAL 
SALINE AT A RATE OF 5 mmol/hour OTHERWISE 
PONTINE MYLINOLYSIS DEVELOPS. IN STATUS 
YOU CAN INFUSE FASTER.

Intracranial hemorrhage

Extradural hematoma

• Between dura and skull bone
• Arterial mainly MMA
• In adults 90% associated with fractures
• Only 25% of children have fractures
• Mostly within 6 hours of the injury (stem of 
MMA) • 6-24 hours (from anterior branch of 
MMA)
• 24-36 hours (from posterior branch of MMA)

Classical presentation 25%

Trauma -> LOC (concussion) -> Wake up ( lucid 
interval) -> LOC (herniation)
Leads to ICP and neurological damage
Investigations :
• IF THERE IS TIME DO CT
• IF NO TIME DO SURGERY
Treatment :
• BURR-HOLES
• CRANIOTOMY OR
• CRANIECTOMY

Non-classical presentation  75%

Unconscious, remains unconscious, CT shows 
EDH

Conscious, remains conscious, CT shows EDH

Conscious, CT shows nothing, admitted, 
deteriorates, CT shows EDH

Subdural hematoma

• Between brain and dura
• Originates mainly from bridging veins and brain 
vessels
• If small may become chronic
• Usually part of severe brain laceration and injury
Due to direct trauma, acceleration deceleration
• Presents like a non-classical EDH but the picture 
is over shadowed by the TBI
• Confirmed by a non contrasted CT
Treatment :
• That of the head injury • Evacuation

Subarachnoid hematoma

• A very common occurrence
• May lead to hydrocephalus by blocking the 
arachnoid
granulations and prevent absorption.
• Could be seen on CT as a separate entity or 
accompanying other injuries.
Treatment :
• Analgesia for headache
• Treat the hydrocephalus if it develops

Intracerebral hematoma

• Usually due to direct trauma or acceleration 
deceleration injury • Mainly at poles of lobes and 
under surface of brain
• Could have been a hemorrhagic contusion
• Usually part of severe head injury
• Diagnosis is by non contrasted CT       
Treatment :
• That of the head Injury
• Craniotomy and evacuation if the cause of 
continued deterioration.

CSF Leak

CSF Rhinorrhea

• Occurs in 25% of patients with anterior basilar
fractures
• In 60% of cases occurs in the first week
• May be missed due to swallowing
• 80% of cases stop spontaneously within 2 
weeks
• 17% of cases develops infection

CSF Otorrhea

• Occurs in 2% of patients with basilar temporal
fractures
• Leakage may be profuse
• 95% usually dries up in 2 weeks • There is 4% 
risk of infection

Epilepsy
- WITHIN FIRST WEEK OF INJURY
- 5% OF CASES
- 10% IN CHILDREN BELOW 5 YEARS

Late

Hydrocephalus

• DUE TO BLOOD IN CSF
• USUALLY OF COMMUNICATING TYPE
• SHOULD BE SUSPECTED IN DELAYED 
RECOVERY
MAY LEAD TO :
• HEADACHE , DETERIORATION IN MENTAL 
FUNCTION , ATAXIA , INCONTINENCE
• MAY REQUIRE SHUNTING

Chronic subdural hematoma

• There is usually no history of trauma, or a minor 
trauma 6 weeks earlier.
• The patient is usually an elderly person mostly 
taking anticoagulants
• Usually the complaint starts by headache then 
memory disturbances, unsteadiness. Later 
neurological deficits may appear and occasionally 
incontinence of urine.
• The reason for delay in presentation is for the 
clot to enlarge by absorbing CSF into the 
organized clot which is surrounded by a 
semipermeable membrane                                         
• The hematoma is fluid in nature
• The color of the fluid is brown like used motor 
oil.
• Treatment : consists of steroids if the 
hematoma is thin and the symptoms are mild, or 
burr hole evacuation.
• Usually two burr holes are done and the subdural 
space washed with saline. A catheter may be left 
for drainage for 48 hours.

Epilepsy
- AFTER FIRST WEEK OF INJURY
- 5% OF CASES
- 50% DEVELOP DURING FIRST YEAR

• DEPENDS ON LOCATION OF INJURY, EXTENT OF 
INJURY AND AGE
• MAY LEAD TO HYPOXIA AND INCREASED ICP      
• COULD BE PREDICTED AND SCORED     
TREATED BY :
- CARBAMAZEPINE ( TEGRETOL) , PHENYTOIN 
(EPANUTIN) , PHENOBARBITONE

Post traumatic syndromes

• COLLECTION OF SYMPTOMS DUE TO MINOR 
HEAD TRAUMA
• CONTROVERSIAL WHETHER ORGANIC OR 
PSYCHOLOGICAL                                    
Treatment : reassurance and support 

SOMATIC SYMPTOMS :
• HEADACHE
• DIZINESS
• VISUAL DISTURBANCES                                          
• HEARING PROBLEMS
• BALANCE DIFFICULTIES

COGNITIVE SYMPTOMS :
• CONCENTRATION DIFFICULTY • DEMENTIA

PSYCHOLOGICAL SYMPTOMS :
- EASY FATIGABILITY
- LOSS OF LIBIDO                                                     
- EMOTIONAL DISTURBANCES                               
- PERSONALITY CHANGES
- INSOMINIA
- PHOTOPHOBIA


