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CENTRAL NERVOUS SYSTEM (CNS) TRAUMA

Dr. Dua Abuquteish
 تلكوت ينإ مهللا ،كناطلس ميظعو كهجو للاجل يغبني امك دمحلا كل يبر "
"كيلإ لاإ كنم يجنم لاو أجلم لا ،كيلإ يرما تملسو ،كيلع
 هرضاحملاب شلبن انیلخ ءلاھو
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 The severity and site of injury affect the 
outcome: may be clinically silent (if in 
the frontal lobe), severely disabling 
(affecting the spinal cord), or fatal 
(involving the brain stem).

 Penetrating or blunt injury, shape of the 
object causing the trauma, the force of 
impact, and whether the head is in 
motion at the time of injury.

 اھعاونا و سأرلا بیصتب يللا تاطبخلا نع مویلا يكحن حر

 ھفیفخ ھطبخ

 لا ىلع herniation تلمع و ھیوق ھطبخ
brain stem  تومی ضیرملا نكمم نوھف 

gunshots وا ھنیكس يز  ھطبخ يز داح شم يشا
ھتنش وا باتكب

 in motion ناك head لا نوھف كیرب سعد هأجف و هرایسلا قیاس دحاوً لاثم
accelerating decelerating injuries انع ریصی نكممف

Trauma can result from a rapid 
change in the head's velocity
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 Severe brain damage can occur in the 
absence of external signs of head 
injury, and conversely, severe 
lacerations and even skull fractures 
do not necessarily indicate damage to 
the underlying brain.

 Injuries may involve the 
parenchyma, the vasculature, or 
both

 دعب يجراخلا رظنملا شم ونا جتنتسنب يكحلا داھ نم وتانعم
 لمعن مزلاف severity of the injury لا ددحب ھبرضلا

imaging و assessment  ھلاحلا ةروطخ ددحن ردقنل ضیرملل  

 parenchyma لاب ينعی
 لثم lobes لا يز اھسفن
 لا و frontal lobe لا

stem مھریغ و 

Rupture of 
BV in the 
brain 
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Concussion describes reversible 
altered brain function, with or 
without loss of consciousness, 
from head injury. 

Two types of injury:

1.Coup-Contrecoup

2.Torque
(more severe with loss of consciousness)

 ونا شلبن ام لبق فرعن اندب و types لا نع يكحن شلبنح ءلاھ
 case لا سفنب type نم رثكا يجی نكمم يداع

 ىلع brain لاب  injury يدنع ریصب
 لمعا املً ایلعف سب neuronsلا ىوتسم
 يشا يدنع نیبب ام  ct scan وا هروص
 هرایس ثداح لماع ضیرملا يجیبً لاثمف
 دقاف وا وھ نیو وا وعم راص وش يسان
  brainلل هروص ولمعا حوربف يعولل

 ودنع ونا عم يشا يعم نیبب ام سب
injury لا ىوتسم ىلع neurons سب 

microscopic نوكب هداعلاب و 
reversible 
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 ع هرشابم ھبرضل ضرعتن امل ریصب
 ھیف twist لمعت  brain لا

 level of لا نع لوؤسم يللا و  brainstem لا وھ رثأتت حر  area رتكا نوھ و
consciousness لا و control of heart rate /respiratory rate/ gi  
 lethal نوكب brainstem لا ىلع رثأب يشا يا يلاتلاب

 رتكا ياھ  torque لاب
area affected يللا و 

 consciousness لا اھیف
 loss ودنع ریصیح لوطعف

of consciousness
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 ًلاثم نوكب نوھ و type نم رثكا فوشا نكمم case لا سفنب ونا انیكح امل لاثم ربتعی نوھو
 ct لاب فوشا تحر امل نكل  brainلا نم ریبك ءزجب  injury ھلماع ھبرض دخام ضیرملا
 ًایلعف يللا قطانملا يقاب و )contusion(نینیبم و  injury لا مھیف حضاو نیتقطنم سب تیقل

microscopic injury  (concussion) ينعی يشا مھیف نیبم شم  injury اھیف نامك

 كرحتب brain لا و  frontal لاب ھبرضلا دخایب ای ينعی frontal occipital نوكتب  usually و وسار ىلع ھبرض دخا
 ھبرضلا تدخا يللا ھقطنملا نوھو نیتقطنملاب  injury ریصب يلاتلاب سكعلا وا skull لاب طبختبف occipital area لل

direct اھیمسب coup ھبرضلا تدخا يللا و indirect اھیمسب countercoup نیتقطنملاب ریصیح contusion  و 
 لا ىلع حضاو  injury يھ يللا

ct scan لا يز bruise لا يقاب و 
brain ھیف ریصیح لكك injury  
 ينعی  concussion سب

microscopic injury S
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Usually a hit to the head causing diffuse brain injury

No obvious brain trauma on imaging (normal CT scan)

Damage is usually microscopic – at the level of the neurons

Most likely injuries: motor vehicle accidents, falling down 
stairs, recreational activities, and violence 

 Symptoms include confusion, memory loss, and loss of 
consciousness. Followed by headache, nausea/vomiting, and 
dizziness.

Treatment: rest and ensure complete recovery

 boxing لا و ھعراصملا يز

 و brain لل ct ولتلمع و ضیرم يناجا ولً لاثمف
 ولخدب نوھف ضارعلاا ياھ ودنع سب يعیبط ناك
 و يعیبط عجری ام دحل تلات نیموی ICU لا ىلع

 ونلا brain لل normal function لا عجری
 reversible نوھ  injury لا انیكح
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When an object impacts the head, brain injury may occur at 
the site of impact—a coup injury

Or opposite the site of impact on the other side of the brain—
a contrecoup injury.

 Both coup and contrecoup lesions are contusions

A contusion is caused by rapid tissue displacement, 
disruption of vascular channels, and subsequent hemorrhage, 
tissue injury, and edema.

Contusions are common in the orbitofrontal regions and the 
temporal lobe tips

(Bruise)

  سكعلا وا coup- contrecoup يھ يللا



The characteristic location of 
the dark red-black hemorrhage 
over the anterior inferior 
surface of this brain is 
consistent with a fall 
backwards resulting in a 
contracoup injury to the 
inferior frontal and temporal 
lobes. 

This has resulted in extensive 
contusions and subarachnoid 
hemorrhage.

 occipital لا ىلع coup لاف ارو ىلع عقاو ضیرملا نوھ
area لا و countrecoup لا ىلع frontal area



A coronal section through the frontal 
lobes reveals extensive contusions 
involving the inferior gyri. 

This was a contracoup injury from a 
fall in the bathtub by an elderly person.

Where is an external contusion (bruise) most 
likely to be seen in this case?

A  Vertex

B  Forehead

C  Right side

D  Left side

E  Occiput

 occipital لاب ھبرضلا تجا و ورھظ ىلع عقو وھ وتانعم
part ودنع راص و contrecoup لاب frontal 
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 Contusions are wedge-shaped, with the widest aspect closest to the 
point of impact 

 First few hours of injury , blood extravasates throughout the 
involved tissue, across the cerebral cortex, the white matter and 
subarachnoid spaces. 

 Morphological evidence of neruonal injury (nuclear pyknosis, and 
cytoplasmic eosinophilia) takes about 24 hours to appear. 

 The inflammatory response occurs, with neutrophils, then 
macrophages. 

 Old traumatic lesions are depressed, yellowish-brown patches, and 
show gliosis and residual hemosiderin-laden macrophages.

 مك دعب و ھقطنملا ایلاخ تومتب اھدعب extravasation of Blood لا ببسب اھناكم رمحا و قرزا نولب شلبتب  bruise دیلاا ىلع ھضّر دخان امل سفنً امامت
 رفصا ىلع ھقطنملا بلقتب  Hemosiderin laden macrophages ریصتب و تعلط يللا RBCs لا لكاتب يجیتب macrophages و neutrophils موی

Signs of neuronal death
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Cerebral trauma. (A) Acute contusions are 
present in both temporal lobes, with areas of 
hemorrhage and tissue disruption.

(B) Remote contusions, seen as discolored 
yellow areas, are present on the inferior 
frontal surface of this brain.

A

B

Old



 Penetration of the brain by a projectile 
such as a bullet or a skull fragment from a 
fracture causes a laceration, with tissue 
tearing, vascular disruption, and 
hemorrhage.

By a sharp object 

صاصر
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 Rapid displacement of the head and 
brain can tear axons

 Sever, irreversible neurologic 
deficits.

As many as 50% of patients who 
develop coma shortly after trauma 
are believed to have white matter 
damage and diffuse axonal injury.

Affect  deep white matter 

Microsopy: axonal swelling

  brain للً ادج ھعیرس ھكرح يدنع راص
diffuse axonal injury ىلا تدا

Irreversible 
tearing of axons 
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 vascular لاب شلبنح و  parenchyma لا انصلخ كیھ

Falx cerebri

tentorium

Supratentorium

Infratentorium

The flax cerebri and 
tentorium are coming 
from the first layer of 
the dura mater
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 ةیوش نوھ
 مھفلل يموتانا
 لواب اھانحرش

هرضاحم

The arachnoid 
and pia mater are 
together called 
the leptomeninges

 sys circulation لل IJV لاب بصتب

Rich in 
bridging veins 
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Usually acute & accompanied by skull fracture

 Rupture of middle meningeal artery 

Once a vessel tears, blood accumulates under arterial pressure 
and dissects the tightly applied dura away from the inner skull 
surface producing a hematoma that compresses the brain 
surface

Clinically : 

 When blood accumulates slowly: Patient has a short LUCID 
interval followed by rapid loss of consciousness 

 May expand rapidly leading to a Neurologic emergency

Bleeding above the dura 
and below the skull 

 يللا blood لا داھ ةلكشم
 يز لمعیح ونا عمجتیح

mass  لمعتبف طغضتح mid 
line shift/edema /
herniation /increase 

ICP لودھ لك يلاتلاب 
 لا بحاصت نكمم ضارعا

epidural hematoma و 
  ریصق تقو للاخ اوثدحب

Accumulation of blood

 عم ةنراقم يلاتلاب نوكتتب ھعرسبف  artery نم فیزن اھنلا  rapid forming ربتعت ينعی  not slow forming يھ ونلا
 very acute epidural لمعبف ریبك ریتك نوكب fracture لاً انایحا و not slow يھف subdural hematoma لا

hematoma لخدی نكمم نوھو direct ب loss of consciousness ربتعتو emergency نوكی نكمم وا fracture  
 less acute or slowly نوكتف ریغص

 و ھبرضلا وتجا ينعی
 يشا ھیف راص ام يداع
 ولراص نیتعاس دعب نكل

rapid loss of 
consciousness 

not as slowly as the subdural hematoma 
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The meeting 
point of four 
bones

Pterion :

 ھیجراخ هروص
 راسم حیضوتل

 MMA لا
skull لا لخاد
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 sutures لا نكاماب ھقزلم ریتكً اصوصخ و skull لاب ھقزلم نوكتب periosteal layer of dura   لا
 ينعی اھیف يشمی ھحاسم ریتك يف ام عمجتیح يللا مدلا  epidural hematoma لا ریصی امل يلاتلاب

limited space  يطعب ھناكمب ربكبف biconvex bleeding ب هوفصوب بتكلا ضعب وا lemon shape
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A blood clot is seen over the 
external surface of the dura 
within the cranial cavity after 
removing the top of the skull at 
autopsy. 
Is always the result of trauma.

A tear in the middle meningeal 
artery, is the most likely source. 

The arterial source means that 
the bleeding is brisk and blood 
collects quickly, leading to 
neurologic signs and symptoms 
within minutes to hours.

 لا و dura لا وھ ضیبلاا داھ
hematoma  اھقوف ھیاج 

 ياھف ىفوت ضیرملا نوھً اعبط
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 Source: Tearing of Bridging Veins

Gross: Collection of fresh blood (slow 
bleeding)

Mass effect causes brain compression, 
midline shift, and herniation

Clinically: headache and confusion and 
slow progressive neurologic 
deterioration

CT scan: crescent shape hyperdense
mass 

Treatment: remove blood and 
associated organizing tissue.

 rich in bridge انیكح
veins  رخلااب اوبصب يللا 

dura لاب
 Sinuses

Bleeding under the dura 

 لا تحت ونا امب  bleeding لا نوھ
dura لمعی يشا يف امف limiting  

 ct لاب نیبیحف  bleeding لا ناكمل
scan  للاھلا لكش يز

②
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 رمیاھز مھدنع يللا وا  aging لا دنع
 sulci لا دیزی و gyri لا مجح لقبف
 مھنیب يللا bridging veins لا يلاتلاب

 لل ھضرع رثكا و ھیامح لقا ریصتح
tearing  

 baby لا عم نوكتب يھ يللاو
abuse  و يبیبلا اوكسمب ثیحب 

 لفطلا نوھف ریتك وسارب وزھی ولضب
 لا و هریغص اسل وتعات gyri لا

bridging veins  شم وتعات 
protected   و risk to rupture 

Atrophy 
in brain 

In car accidents 
 retinal hemorrhage اھعم ریصبً انایحا و
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The dura has been reflected 
above to reveal the bridging 
veins that extend across to 
the superior aspect of the 
cerebral hemispheres. 

These cerebral veins can be 
torn with trauma, particularly 
if there is significant cerebral 
atrophy (as with aging) that 
exposes these veins even 
more.

 لا ونلا dura لا انلش
hematoma نوكتب اھتحت نوھ 

  bridging veins لا
& between the sulci اوشمب



The dura has been reflected back 
(blue arrow) to reveal a subdural 
hematoma (orange arrow). 

Usually the result of trauma with 
tearing of the cerebral bridging 
veins at the vertex.

The venous source means that the 
bleeding may be slow and blood 
collects over a variable length of 
time, leading to neurologic signs 
and symptoms within hours to 
days or even weeks.

 شلبت سبً لاصا دحاولا يلاتلاب slow نوكب وعات formation لاف vein نم فیزنلا نوھ ونلا
 ىتم يسن نوكیً لاصا نكمم ثیحب فیزنلا ةیادب ىلع ھحینم هرتف رم نوكب ضارعلاا ھیلع علطت

  علطت تاعاس ل قیاقد للاخ ضارعلاا تناك يللا epidural لا سكع برضنا وا عقو
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 vascular injuries لا صخلب لودج

 ياجلا هرضاحملل ياھ
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Causes:

 Rupture saccular (berry) aneurysm

 Vascular malformations

 Trauma

 Coagulopathies

 Tumors

Bleeding in the subarachnoid 
space where the CSF exist  

  lumber puncture تلمع ولف
bloody CSFيعم علطیح

 لاب يشمب  hemorrhage لا نوھ و
subarachnoid space through out 

all the brain ضیرملل لمعبف severe 
headache 

 ھیاجلا هرضاحملل ياھ

 ثلاث لوا نع سب يكحنح
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Commonest cause of spontaneous subarachnoid 
hemorrhage

2% of population, Rupture in fifth decade, F > M 

Not present at birth, but develop over time because 
of underlying defect in media of the vessel

Rate of bleeding: 1.3% / year.

 weakening in the وھ
wall of the artery 

the most common type of 
intracranial aneurysm

Extra:

and it is bulging or weakening in 
the media in the wall of the artery 

-:يوش يوش ربكتب



CONDITIONS ASSOCIATED WITH 
SACCULAR ANEURYSMS

Genetic:

 Polycystic kidney disease (autosomal dominant)

Defects in extracellular matrix proteins 

 e.g. Marfan’s syndrome, Others

Non-genetic:

Coarctation of aorta

Predisposing conditions:

Hypertension

Cigarette smoking

 عقفتح دیكا اھتخفن ولف نولب اھنأك يز

Connective tissue diseases

 lower لاب و يلاع upper part لاب طغضلا ریصیح
part يلاتلاب ظفخنم risk  لل aneurysm لاب brain

Extra
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 About  90%  near 
major arterial 
branch points in  
anterior 
circulation

 20-30% multiple

Extra

In the base of the 
brain there is the 
circle of willis 

 anterior and the لا اوذغب
inferior of the frontal lobe 
 

occipital lobe لا اوذغب

 نكل ھمسرلا لیصافت فرعن مھم شم
 most common لا ونا فرعن مھملا

site لل saccular aneurysm وھ 
 anterior comunicating A لا نیب

   anterior cerebral A لا و

Come with multiple 
aneurysm 

 نكاماب اوعلطب مھبلغا
 branching لا
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 Size: from few mm to 2-3 cm.

Muscular wall and internal elastic lamina are absent beyond 
the neck of the aneurysm.

Aneurysm sac is lined only by thickened hyalinized intima. 
The adventitia covering the sac is continuous with that of the 
parent artery. 

 Rupture usually occurs at the apex of the sac, releasing blood 
into the subarachnoid space or the substance of the brain, or 
both.

 missedً انایحا fragmentedً انایحا

 لا صقن نع ضوعت لواحتب
media اھیتحت يللا 
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There is no 
media that is 
used to give 
the strength 
of the arterial 
wall 
-



Apex/ Site of rupture

 Saccural 
aneurysm in the 
circle of willis



The subarachnoid 
hemorrhage from a 
ruptured aneurysm shown 
here at the base of the brain 
is more of an irritant 
producing vasospasm than 
a mass lesion

 لمعی حر ھقطنملاب  hemorrhage لا داھ لك
irritation لل meninges يجیف  اھیقوف يللا 

 لا يز  symptoms of meningitis ب
Nuchal rigidity لمعب نامك irritation 

 مھیف ریصی ثیحب اھبمج يللا BVلل
vasospasm  يلاتلاب ischemia
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Clinical: Worst headache of my entire life, sudden, 
excruciating with loss of consciousness. Nuchal rigidity. 

 25-50% die at time of first rupture

Acute: in the first few days: vasospasm of other vessels >> 
Increased risk of additional ischemic injury

Repeat bleeding is associated with increased mortality

Chronic (healing phase): Meningeal fibrosis and scarring 
leading to obstruction of CSF flow or disruption of CSF 
resorption leading to hydrocephalus.

 subarachnoid لاب  fibrosis يدنع راص ونلا
space  يدنع لمعیح يلاتلاب non communicated 

obstructed hydrocephalus

 first لا دعب شاع اذا
bleeding ياف repeat 

bleeding نم دیزیح 
 ةافولا ةلامتحا
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Imaging 

 localized or diffuse نیبی نكمم

 تنأو لاهس هتلعج ام لاإ لهس لا مهللا "
 حرشا مهللا ،لاهس تئش نإ نزحلا لعجت
 نم ةدقع للحاو يرمأ يل رسيو يردص يل
 ينفراعلا حوتف يلع حتفا ،يلوق هقفي يناسل
"كلضفب
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