CRANIO-CEREBRAL INJURIES (2)




SECON DARY EVENTS AND ........................

COMPLICATIONS OF HEAD INJURIES -
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ISCHAEMIA

 Poor tissue perfusion with impaired cellular metabolism.

- Hypovolemic shock; could be either:
» Bleeding to the outside as in the case of scalp laceration.

« 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
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EDEMA

VASOGENIC EDEMA

e It occurs due to a breakdown of the tight endothelial
junctions which make up the blood—brain barrier (BBB).

» This allows normally excluded intravascular proteins and

fluid to penetrate into cerebral parenchymal extracellular
space.
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Vasogenic edema

' BBB, the edema
e A%//% /
// espread.



Vasogenic edema

CT with contrast: Metastatic lesion
with surrounding edema (arrow).

Normal neurons and glia / ?
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Cytotoxic edema
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Cytotoxic edema

 Cytotoxic edema is 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.



Cytotoxic edema

CT without contrast showing edema of both
territories supplied by the internal carotid arteries
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Osmotic Edema

,/ that of the blood,
scular compartment
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Osmotic Edema

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 Edema

&
|

g CACIT]
i //// //
10 |
- S19Nal /

&
>lZllal
S




COMPLICATIONS OF HEAD INJURIES -




EARLY COMPLICATIONS:
ELECTROLYTE DISTURBANCE: HYPONATRAEMIA

« 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.




EARLY COMPLICATIONS:
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CEREBRO SPINAL FLUID LEAKS

ith anterior basilar
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CEREBRO-SPINAL FLUID LEAKS




CEREBRO-SPINAL FLUID LEAKS

UMANAGEMENT

o If after closing the drain (challenging the fistula),
no CSF leaks, then all is good and the fistula had
closed, The patient could be discharged.

« If CSF continues to leak, then we need to do
cisternography to locate the site of leak prior to
surgery which is craniotomy and duroplasty

» We inject an lodine dye (Metrizamide) into the CSF
via the catheter and then we perform a coronal
and Sagittal high resolution CT.
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Middle Meningeal Artery






EXTRADURAL HEMATOMA
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EXTRADURAL HEMATOMA

. CLASSICAL PRESENTATION




EXTRADURAL HEMATOMA

Why is the delay in presentation? It is to give time for the collecting blood to strip
the dura off the inside of the skull

Brain can not cope,
herniates, then death
ensues

Blood collects and strips
dura off
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EXTRADURAL HEMATOMA

e
i
e
s
A
A
s







%

EXTRADURAL HEMATOMA
NON CLASSICAL PRESENTATION

m Sport » Boxing ¢+ Bexing - .
20XING SOCIAL

Scott Westgarth dead: Boxer dies after being rushed to \ ~
hospital when he collapsed after light heavyweight fight . \r 3

victo \
: ia ~
ry ( 3 \‘
Westgarth was taken ill shortly after his fight against Dec Speiman at Doncaster Dome on Saturday night and it was ————— |
announced he had died today -
000 O 1 By Martin Domin
IMMEN 14 I7 FEB 2018 UPDATID 4 2 i 201H
He was seen with his head in his hands as Spelman was interviewed, an image which sparked
. e r——
concern on social media. -
= —
Afterwards, Scott, 31, who combined boxing with jobs as a chef, and personal trainer, spoke to
doctors in the dressing room who sent him to hospital in an ambulance.
<

He began to feel sick on the journey, and it is suspected he had a bleed on the brain. Boxing chiefs v \ - ' l

were informed of his death in Sheffield's Royal Hallamshire Hospital on Sunday morning. '\, h -
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ADURAL HEMATOMA AND SKULL FRACTIURE




EXTRADURAL HEMATOMA

/// vacuation of extradural hematoma

Craniotomy for Evacuation of
Extra Dural hematoma



https://youtu.be/dLMCwGmWvrw
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ACUTE 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
» Jreatment

« That of the head injury

» Evacuation
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ACUTE SUBDURAL HEMATOMA

* Shearing
* Twisting

———Confrecoup
("counter-blow")

« Blood clots

| > « Contusion
A « Swelling
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ACUTE SUBDURAL HEMATOMA
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n contrasted CT showing the hyperdense semilunar or
resentic appearance of an acute subdural hematoma



ACUTE SUBDURAL HEMATOMA

acute subdural hematoma

B /Craniotomy and evacuation of
R
Vi

g


https://youtu.be/iF2DiST9gKQ

"fﬁ-’ﬂ

:-"

BETWEEN DURA AND BRAIN
ous BLOOD

~+ FROM BRIDGING VEINS

~+ WIDE SPREAD

« USUALLY SEVERE BRAIN INJURY
» NO LUCID INTERVAL

S
o9
s
R
o

CTURES.




EXTRA Vs SUBDURAL HEMATOMA

Epidural Hematoma:

rapidly expanding
with arterial blood

Skull fracture

Torn middle
meningeal artery

Dura pushed away
by hematoma

Superior
sagittal sinus

Torn bridging vein

Subdural Hematoma:
slowly expanding
with venous blood

Dura Is attached
to the skull, so cannot
cross falx, tentorium

Falx cerebri

Subarachnoid

Epidural Hematoma
VS
Subdural Hematoma
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Non contrasted brain CT showing
bifrontal contusions changing to
hematomas by increase of the
blood inside them (yellow
arrows). Note the surrounding
edema (red arrow).



INTRACEREBRAL HEMATOMA

rain CT showing traumatic intra cerebral hematoma
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SUBARACHNOID HEMORRHAGE

« 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.
« Jreatment:
» Analgesia for headache
» Jreat the hydrocephalus if it develops



THE 4 TYPES OF INTRACRANIAL HEMORRHAGE




LATE COMPLICATIONS:
CHRONIC SUBDURAL HEMATOMA

» There is usually no history of trauma, or a minor trauma 6
weeks earller.

» 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
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CHRONIC SUBDURAL HEMATOMA

A

Non contrasted CT showing the semilunar
hypodense appearance of the chronic
subdural hematoma. Note the ventricular
compression, the midline shift and the
effacement of sulci; all indicative of high ICP.
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CHRONIC SUBDURAL HEMATOMA

The hematoma is fluid in nature
The color of the fluid is brown like used motor oll.

Ireatment 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 [eft for drainage
for 48 hours.



ACUTE AND CHRONIC SUBD
HEMATOMA
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http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/med/images/Large/171CSDH.jpg&template=izoom2
http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/med/images/Large/171CSDH.jpg&template=izoom2




Evacuation of chronic
subdural hematoma
using two burr holes
under local anesthesia



https://youtu.be/lBgQqvYK8xA

LATE COMPLICATIONS:
HYDROCEPHALUS







LATE COMPLICATIONS:
EPILEPSY







LATE COMPLICATIONS:
POST CONCUSSION SYNDROME

"TON DIFFICULTY
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FURTHER READING

at Amazon.com
//// df format
Maani available at

 and at Lulu.com in pdf



http://amazon.com/
http://lulu.com/
http://amzon.com/
http://lulu.com/

