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Background and Importance %
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O Primary Brain Injuries:
UjgaiigS — Sl 900 »3%

O Secondary Brain Injuries ': 2P

v" Hypotension: systolic blood pressure less than 90 mm Hg . ;i%
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Severity of injury

O Mild : GCS scor 14-15
O Mod: : GCS scor 13-9
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Anatomy and Pathophysiology %
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Scalp:

Skin
Subcutancous
Connective tissue

Galea
Aponeurotica

Loose arcolar
connective tissue
Pericranium (periosteum)

Arachnoid

Superior o anulations
sagittal

sinus

Bridging vein

Cerebral artery, Dura mater:

: 3 - . T Periosteal layer Meninges:
Skull i P 7 _~Meningeal layer Pia mater

Arachnoid
mater

Epidural
space

Cerebral
Subdural cortex

space

Subarachnoid
space

Perivascular space  Falx cerebri (dura) Arachnoid trabeculae

Fig. 34.1. Layers of the soft tissues, skull, and meninges. The dermis is the outermost layer and is among
the thickest layers of skin on the body. The underlying subcutaneous tissue contains the hair follicles and
rich blood supply of the scalp. The galea, made of tough fascial tissue, contains the occipitofrontalis
and temporoparietalis muscles, which move the scalp backward and forward, elevate the eyebrows, and
wrinkle the forehead. Under the galea is a loose areolar tissue layer. The deepest layer of the scalp, the
pericranium, is firmly adhered to the skull. (From Blumenfeld H: Neuroanatomy through clinical cases,
Sunderland, 2002, Sinauer Associates, Incorporated.)
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Brain and Cerebrospinal Fluid x
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Cerebral Hemodynamics
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Fig. 24 .15, Neurologic effects of hypocapnia. Systemic hypocapnia results in cerebrospinal fluid alkalosis,
which decreases cerebral blood flow, cerebral oxygen delivery and, to a lesser extent, cerebral blood
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Cushing’s Reflex

hypertension, bradycardia, and respiratory irregularity

% life-threatening increased ICP




diffuse cerebral edema: Loss of gray-white differentiation in the brain parenchyma %
is present. Bilateral compression of the ventricles has occurred, with loss of cortical sulci.
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mechanics of Head Trauma B

O Direct Injury

O Indirect Injury: Acceleration-deceleration injury

shaken impact syndrome
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Penetrating Head Trauma x

GSW :ude oyl O»%

el %100 aidlygo 5L 5 5l oS adsl GCS SI O

X

|||







Figure 1.27 Gunshot wounds to the brain. (A) Patient with multiple qunshot wounds to the head. Note the cephalohematoma
and periorbital ecchymasis. (B) CT scan of a gunshot wound showing a SDH, intraparenchymal hemorrhage (arrow A) and
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Figure 1.30 Shotgun wounds to the brain. (A) Victim of a fatal shotqun injury to the head, with muliple pellet wounds to the fac
nd head. (B) Radiographs in the same patient showing multipke shotqun pellets of the face and skull,




-

s

s Ole

ABC v
ouSguld (o iiguld (gl w5l SySels g Gl vV %m%




-

Scalp Wounds x
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Skull Fractures X

» Linear Fractures
» Depressed Fractures

> Basilar Fractures




Linear Fractures %




Depressed Fractures % S
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Basilar Fractures X
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Basilar Fractures

Blood in ear canal
Hemotympanum
Rhinorrhea
Otorrhea
Battle’s sign (retroauricular hematoma)
Raccoon sign (periorbital ecchymosis)
Cranial nerve deficits

Facial paralysis

Decreased auditory acuity

Dizziness

Tinnitus

Nystagmus




iqure 1.12 Radiological diagnosis of fractures of the base of the skull. (A) CT scan of the base of the skull showing a basilar

skull fracture (bottom arrow) and isolated air-fluid level in the sphenoid sinus (top arrow), which is characteristic of basilar
skull fracture. (B) CT scan with occipital basilar skull fractures. (C) CT scan showing 3-D reconstruction shows basilar skull

racture (arrow).
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Figure 1.11 latrogenic complications in basilar skull fractures. (A) Plain x-ray showing a nasogastric tube inserted in the
brain through a fracture of the anterior cranial fossa. In the presence of such fractures, an orogastric tube should be inserted.

£

(B) CT scan with significant amounts of pneumocephalus following fracture base of the skull and use of bag-valve mask
by the paramedics.
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Intracranial Injuries X

Epidural Hematoma
Subdural Hematoma
Traumatic Subarachnoid Hemorrhage
Subdural Hygroma

Diffuse Axonal Injury
Cerebral Contusions

Intracerebral Hematoma
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Intracerebellar Hematoma
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Epidural Hematoma
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Subdural Hematoma X
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Figure 1.19 Chronic subdural hemorrhages. (A) Axial image of small chronic right frontal SDH (arrow) without mass effect.
(B) Large chronic left SDH (arrow) with mass effect and left to right shift.




Figure 1.20 Acute on chronic subdural hemorrhage. (A) Axial image of acute on chronic SDH. The acute hemorhage can be
seen in the dependent (lower) aspect of the SDH and the chronic collection at the top (arrow). Note the significant midline shift.
(B) Acute rebleeding in a chronic right frontal SDH (arrow A) and occipital areas (arrow B) and midline shift.
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Traumatic Subarachnoid Hemorrhage(SAH)







Diffuse Axonal Injury

*

b awly SueSouwl b Sj20 agylo aS Syilegyi (iVgb SlegS O
ool DAT wlgiue




-

Cerebral Contusions *
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contusion X

II

Figure 1.24 Cerebral contusion. (A) CT right frontal lobe contusion (large arrow) with surounding edema (small arrow). (B) Axial
CT scan showing a left temporal lobe contusion (arrow) with surrounding edema. (C) Axial CT scan with large left hemispheric
contusion (large arrow) and surrounding edema (small arrow).




Intracerebral Hematoma(ICH)
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Fiqure 1.23 Intraparenchymal hemorrhages. (A) CT scan revealing large bilateral intraparenchymal hemorrhages. (B) CT scan of &
patient with a large right intraparenchymal hemorrhage (large arrow) with surrounding penumbra of ischemic brain tissue (smal
amow). (C) CT scan with two intraparenchymal hemorrhages in the right temporal and left frontal areas (large arrows), the frontal
hemorrhage is surrounded by edematous brain tissue (small arrow).




Figure 1.22 Intraventricular hemorrhage. CT scans show massive bilateral intraventricular hemorrhages.
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Cerebral herniation

Epidural
hematoma

. "

Flg. 34.4. Anterior view of transtentorial herniation caused by large epidural hematoma. A skull fracture
overlies the hematoma. (From Rockswold GL: Head injury. In Tintinalli JE, et al editors: Emergency medicine,
New York, 1992, McGraw-Hill, p 915.)
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Figure 1.34 Brain stem herniation. (A) Patient with transtentorial herniation from blunt head trauma. The right pupil is constricted

normally; the left pupil is fixed and dilated. (B) CT scan shows a large left subdural hematoma (arrow) with midline shift. This
compression resulted in brainstem herniation.
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Acute Neurologic Examination ;}%

0 GCS I

O Pupillary Examination ;i%
O Motor Examination: Posturing R




Pt

Table 41-2

Glasg_;ow Coma Scale

No response

RESPONSE SCORE SIGNIFICANCE

Eye Opening

Spontanecusly <4 Reticular activating system is intact;
patient may not be aware

To verbal command 3 Opens eyes when told to do so

To pain 2 Opens eyes in response to pain

None 1 Does not open eyes to any stimuli

Verbal Sstimuli

Oriented, converses 5 Relatively intact CINS, aware of self
and environment

Disoriented, converses 4 Well articulated, organized, but
disoriented

Inappropriate words 3 Random exclamatory words

Incompreh;nsible 2 Moaning, no recognizable words

- No response 1 No response or intubated

Motor Response B

Obeys verbal (<3 Readily moves limbs when told to

commands

Localizes to painful 5 Moves limb in an effort to remove -

stimuli painful stimuli

Flexion withdrawal 4 Pulls away from pain in flexion

Abnormal flexion - 3 Decorticate rigidity -

Extension 2 Decerebrate; rigidity o

1

Hypotonia, flaccid: suggests loss of
medullary function or concomitant
spinal cord injury

SO\

CNS, central nervous system.
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Moderate Head Trauma X
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Clinical signs and symptoms x
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Severe Traumatic Brain Injury X
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:Emergency Department
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M Indications for Acute Seizure Prophylaxis
In Severe Head Trauma
Depressed skull fracture

Paralyzed and intubated patient
Seizure at the time of injury

Seizure at emergency department presentation
Penetrating brain injury

Severe head injury (Glasgow Coma Scale score 8 or lower)
Acute subdural hematoma

Acute epidural hematoma
Acute intracranial hemorrhage

Prior history of seizures
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Minor Head Trauma(MHT) % S
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Clinical signs and symptoms

Headache
nausea and emesis
Balance Deficits

impaired verbal memory

BN S

delayed language comprehension




Clinical Decision Rules for Neuroimaging in% %
Adults With Mild Traumatic Brain Injury

CANADIAN COMPUTED TOMOGRAPHY HEAD RUL
(CCHR)

High-Risk Injury (May Require Neurologic Intervention)
. GCS score < 15 at 2 hr after injury

. Suspected open or depressed skull fracture

. Any sign of basal skull fracture
. Vomiting = two episodes

. Age = 65 years
Medium-Risk Injury (May Have Important Brain Injury on C

g b W N =

6. Amnesia before impact = 30 min

7. Dangerous mechanism
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NEW ORLEANS CRITERIA %

NEXUS IT CRITERIA (NOC)

skull fracture 2. Vomiting
2. Scalp hematoma 3. Age > 60 yr

1. Evidence of significant 1. Headache »3%

3. Neurologic deficit 4. Drug or alcohol
4. Altered level of alertness intoxication
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