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Collateral blood flow 

-When we talked about focal cerebral ischemia due to occlusion: 

…the resulting damage can be limited if a collateral flow is present  

   (similar to what is known about coronary ischemia) 

-this is usually through:  

     …the circle of Willis  

     …cortical-leptomeningeal anastomoses 

-but remember that thalamus, basal ganglia, and deep white matter (supplied by 

deep penetrating vessels) have little to no collateral flow. 

-those deep penetrating vessels are mainly affected by hypertension &in this case 

the vesseles may be occluded by an embolus or thrombus or ruptured 

(hemorrhage). 
 

-Intracranial hemorrhage:there are many types of intracranial 

hemorrhage &all of them can be caused by TRAUMA especially( 

epidural&subdural ones ) 

-1) Epidural (Extradural): 

-Arterial  

-always presents with skull fracture except in infants (because the skull is not fully 

developed) 

-always associated with trauma  

-middle meningeal artery is the most commonly affected  

-lucid interval : is a temporary improvement in a patient's condition after a 

traumatic brain injury, after which the condition deteriorates.(it is of minutes –

hours) 

-Lucid interval starts after moments of loss of consciousness due to   

concussion( خارتجاج الم ) 
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2)subdural : 

- Venous… in bridging veins 

- Slow flow so may progress over hours, days or weeks. 

-most common to be subacute to chronic due to slow venous blood flow 

-Elderly due to brain atrophy and infants due to weak blood vessels are more 

affected . 

-treated by evacuation of venous blood . 

3) Subarachnoid hemorrhage (SAH) 

-The most common casue of nontraumatic SAH is ruptured berry (saccular) 

aneurysm and it is typically presents in patient older than 40 

-the second most common casue of nontraumatic SAH is arteriovenous(AV) 

malformations & it is typically presents in patients younger than 40. 

4) Intraparenchymal (Intracerebral) 

- may follow nonhemorrhagic infarct 

-hypertension is the most common cause of nontraumatic spontaneous 

intraparenchymal hemorrhage 

-may be caused by a trauma . 

-Cerebral amyloid angiopathy :a disease causes local amyloidosis by a deposition 

of A beta amyloid 

   in the vessels weakening them) can also cause Intraparenchymal hemorrhage . 

** A beta amyloid is the same material that is accumulated in Alzheimer disease 

patients  

-Occlusive infarct :May be followed by hemorrhage due to rupture & it is an 

example of intraparenchymal hemorrhage  

-presentation ranges from :-subtle  

                                                  -chronic Lobar hemorrhage may lead to  dementia  

 

-Brain tumors 1ry or 2ry also may cause Intraparenchymal hemorrhage 

**most common brain tumors are primary brain tumors 

**example of a primary brain tumor that can cause hemorrhage :Astrocytoma 

(has 4 stages ) 
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**WHO grades primary brain tumors into 4 stages ,so there is no malignant or 

bengin tumor but each stage tends to be malignant or bengin in its behavior . 

-grade 3&4 astrocytomas  tend more to be malignant especially grade 4 

(glioblastoma multiforme). 

-example of secondary brain tumors that can cause intraparenchymal H ( clear 

cell renal cell carcinoma & a germ cell tumor called choriocarcinoma  

 

-choriocarcinoma :is an aggressive tumor ,causes massive hemorrhage where it 

metastasized in brain & this hemorrhage can hide the contours of the tumor itself 

,also the primary tumor may be subjected to remission 

-Melanoma also can cause   Intraparenchymal hemorrhage in brain . 

**so (renal clear cell carcinoma ,chorio..,& melanoma ) all can metastasized in 

brain and cause Intraparenchymal hemorrhage 

 

In any old hemorrhagic event due to any cause: we can see : 

  …hemosiderin-laden macrophages, gliosis and area of old  

      infarction (cavity/macrophages)  

 

Subarachnoid hemorrhage (SAH): more informations 
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-the most common site for berry aneurysm is in anterior 

communicating artery  

- In the early period after a subarachnoid hemorrhage, there is an 

additional risk for ischemic injury from vasospasm of other vessels  

- Risk for berry aneurysm : *Adult polycystic kidney disease  

                                                   *Ehler-Danlos syndrome (collagen 

problem) 

 

                                                

 

• The second most common cause of SAH after rupture of saccular 

aneurysm is arteriovenous malformation (AVM) especially in 

males <40 years. 

More about subarachnoid hemorrhage: 
**1.3% of berry aneurysms bleed per year, with the probability 

of rupture increasing with size  

**Aneurysms larger than 1 cm in diameter have a roughly 50% 

risk for bleeding per year 

• **Meningeal fibrosis can occur sometimes and disrupts CSF 

resorption, leading to communicating  hydrocephalus  
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-Aneurysms other than saccular berry aneurysms: 
**Associated with vascular occlusion by thrombosis instead of 

SAH. 

• *Atherosclerotic aneurysm: Basilar artery more  

 -mycotic (infection) mainly bacterial infection , traumatic &     

dissecting aneurysms : in anterior circulation more. 

 

 

Hypertensive cerebrovascular disease 

-pathogenesis: 
**Hyaline arteriolar sclerosis of the deep penetrating arteries and 

arterioles that supply the basal ganglia, the hemispheric white 

matter, and the brain stem. 

 

- affected arteriolar walls are  weakened and are more              

vulnerable to rupture…also thrombosis 

• - Minute aneurysms (Charcot-Bouchard microaneurysms) :is a 

characteristic in Hypertensive cerebrovascular disease in vessels 

less than 300 μm in diameter 

 

**Complications  

- Massive intracerebral hemorrhage:hypertension is the most 

common cause of non-traumatic intracerebral hemorrhage. 
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-Lacunar infarcts :small infarcts due to occlusion of a single 

penetrating vessel (few mms) ,mostly : deep gray matter (basal 

ganglia and thalamus) 

                 …also internal capsule, deep white matter, pons. 

..may be silent or clinically significant (if there is more than one 

infarct ) 

** Rupture of small-caliber penetrating vessels 

…this leads to small hemorrhages 

…these bleeds resorb, leaving a slit-like cavity (slit hemorrhage) 

   surrounded by brownish discoloration(hemosidren laden 

macrophages) 

- *Acute hypertensive encephalopathy:life –threatining condition 

 

…sudden sustained increased diastolic pressure 

…cerebral edema +/- transtentorial or tonsillar herniation 

…increased intracranial pressure with headache, confusion, 

   vomiting…may also: convulsions and coma   

• **Brain trauma…some terms: 

-types of forces that may affect the brain 

1)Impact force (hit of head with an object): 

may cause :- coup injury ,which is an injury at the 

same side where the object acts on 
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                     contrecoup injury : at the opposite site 

where the object acts on  

 
2)impulsive force : movement of brain without direct 

hit of head with an object 

** *Contusion…always due to coup/contrecoup 

(impact force) by blunt object with structural 

damage  to parenchyma and vessels 

- contusion often leads to intraparenchymal 

hemorrhage  

-impulsive force doesn’t cause contusion . 

**concussion (ارتجاج الدماغ): impaired function more 

than structural damage , can be due to impact or 

impulsive forces, common and less serious,the 

person enters loss of consciousness but not very 

prolonged(no coma). 
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** Diffuse axonal damage is due to impulsive force 

(angular acceleration)…”twisting” force leads to 

swollen axons. 

-responsible for 50% of post-trauma coma cases. 

**Laceration is due to a penetrating object such as 

bullet …etc 

 

**THE END OF SLIDES  

**SOME IMPORTANT CLINICAL NOTES THAT THE 

DOCTOR MENTIONED AFTER HE FINISHED THE 

LECTURE  

 

-intracranial pressure :symptoms of increased 

intracranial pressure :vomiting ,with or without 

nausea ,morning headache which increases with 

increasing intra abdominal pressure like in cough  
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-when there is headache with increased intra 

abdominal pressure suspects a tumor or any focal 

neurological deficit(any condition that denotes that 

there is a focal effect in the brain such as : stroke 

,paralysis of one hand ,local seizure in the patient leg 

or hand (focal epilepsy)…etc  

 

**Very important : 

-remember those two important conditions :upper 

motor neuron lesions & lower motor neuron lesions 

*as we know we have corticospinal pathway 

(pyramidal tract) –axons extend from motor cortex  

&supply anterior horn cells in spinal cord from which 

neurons extend to limbs . 

-before the neurons reach nuclei in SC , decussation 

of pyramidal tract occurs (at the level between 

medulla oblongata & spinal cord), so in stroke 

patients if the problem in right side ;paralysis occurs 

in the left side of the body & versa cava  

** so ;upper motor neurons are those that arise 

from motor cortex in corticospinal pathway &supply 

anterior horn cells . 
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-so if the affected area is pre-frontal cortex before 

the nuclei  as occurs mostly in stroke patients –this is 

responsible to the manifestations (paralysis ,walking 

problems ,speech problems …) & this is an example 

of upper motor neuron lesion  

 

-if the defect occurs after the nucleus (motor 

neurons from spinal cord to body muscles are 

affected) & this is an example of lower motor neuron 

lesion  

 

--in corticobulbar tract (axons from motor cortex 

supply the nuclei of some cranial nerves) ;upper 

motor neuron lesion results in pseudobulbar pulsy & 

lower motor neuron lesion results in bulbar pulsy . 

*some of clinical presentations in stroke 

patients :   

-spastic paralysis  

-flexion in upper limbs & extension in lower limbs  

-Tone (which is the degree of muscle contraction ) 

is increased in upper motor neuron lesion  

-in lower motor neuron lesion there is no tone ;so 
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the patients have flaccid paralysis. 

 

**Reflexes :  

-in upper motor neuron lesion---- hyperreflexia 

-in LMNL---decreased reflexes . 

-superficial reflexes such as planter reflexe  -- as we 

move a pen on planter part of foot ,normally flexion 

of toes occur ,but in UMNL in stroke patients 

,hyperextension of big toe occurs & this is called 

positive babinski sign & it is a normal sign in 

newborns . 

 

THE END  

 

 

 

 

 

 

      


