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Outline

• Some basic neuroanatomy
• Cases 1-10



Purpose

• To review the basic arterial territories of 
nervous system blood supply

• To use knowledge of blood supply and 
brain function to guide the tests that we 
order (CT, MRI, carotid doppler, etc)



Some Neuroanatomy









Case 1

• 32 year old woman, previously well, 
presents to the emergency department 
with a 2 hour history of right arm 
numbness and weakness, expressive 
aphasia, and facial droop



Where is the lesion?
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1. Brainstem
2. Left middle cerebral 

artery
3. Right middle cerebral 

artery
4. Left anterior cerebral 

artery
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thrombosis





What are potential risk factors?

Pick the non-contributing risk factor
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Stroke Risks

• Incidence of stroke in young adults is 
around 10 per 100,000 yearly

• Smoking increases the stroke risk by 2.2 
in young to middle-aged women

• Migraine with aura doubles the stroke risk
• Antiphospholipid antibody syndrome is a 

cause of stroke
• Obesity and sedentary lifestyle are 

modifiable risk factors



What are appropriate tests?

Pick the one that may give the least yield
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1. Hypercoagulable screen
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Language Areas (Language Areas (GeschwindGeschwind Model)Model)



Case 2

• 62 year old retired machinist with recent 
history of 10 minutes of vision loss in right 
eye

• “Felt like a sheet being pulled down over 
my eye”

• PMH: smoker x25yrs, htn ill-controlled



Where is the lesion?
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1. Right internal carotid

2. Right middle cerebral artery
3. Right posterior cerebral 

artery
4. Right anterior cerebral artery
5. Right internal ocular artery





What tests should be ordered?

Pick the test with the least yield
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Case 3

• 67 year old gentleman presents with a 12 
hour history of right face numbness, left 
arm numbness, right arm ataxia, 
nystagmus, dysphagia, vertigo, and 
hiccups



What is this syndrome called?
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1. Weber syndrome

2. Wallenburg syndrome
3. Horner’s syndrome

4. Gerstmann’s syndrome
5. Who cares?  Just order the 

CT scan



CT vs MRI



Case 4

• 54 year old used car salesman presents 
with a 4 day history of walking into objects, 
spilling food while eating, inability to find 
his own clothes, and with denial that there 
is a problem



Where is the lesion?
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1. Bilateral internal carotid 
arteries

2. Bilateral middle cerebral 
arteries
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arteries
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arteries

5. Nowhere, he’s faking it to get 
out of doing his wife’s “honey-
do” list





What are the important tests?

Pick the test with the least yield
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1. Carotid ultrasound
2. Echocardiogram
3. Holter monitor
4. CT angiography
5. Fasting cholesterol





Case 5

• 24 year old male presents to the 
emergency department with sudden onset 
of left sided weakness and decreased 
level of consciousness with some possible 
breathing difficulties



Where is the lesion?
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1. Right middle cerebral 
artery
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artery
4. Tip of the basilar 
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5. Left middle cerebral 

artery





What are the causes?

Pick the one that isn’t a strong risk 
factor
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1. Cocaine
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3. Speed
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warfarin)
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Most common locations of 
hemorrhagic stroke

• Basal ganglia
• Pons
• Cerebellum

• Cortical



Case 6

• 65 year old lady with recent MVA
• She sideswiped a parked vehicle off to her 

right and then drove into a stop sign on the 
side of the road just missing Mrs. 
Gladstone’s poodle, “Fifi”

• Minor injuries (thankfully)





Where is the lesion?
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Case 7

• 72 year old lady with a 15 year history of 
diabetes and sudden onset of double 
vision



Except her pupils are the same size



Where is the lesion?
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4. Right ocular nerve
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What if the case was this?

• 72 year old lady with a 45 year history of 
smoking and sudden onset of double 
vision, headache, and photophobia

• Right pupil is dilated





Imaging?

• Imaging would be less useful in the first 
case, although a lesion in the brainstem 
would have to be ruled out

• MRA would be a useful addition for the 
second case



Case 8

• 64 year old lady with a sudden onset of 
weakness in legs bilaterally with 
numbness up to just below the ribs
– Light touch and proprioception intact, but loss 

of pain and temperature

• Arms and cranial nerves okay



Where is the lesion?
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Anterior Cord Syndrome

• Complete motor paralysis below the level 
of the lesion due to interruption of the 
corticospinal tract

• Loss of pain and temperature sensation at 
and below the level of the lesion due to 
interruption of the spinothalamic tract

• Retained proprioception and vibratory 
sensation due to intact dorsal columns







Investigations

Pick the one that is least helpful
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Case 9

• 72 year old dairy farmer with sudden onset 
of left leg weakness and numbness



Where is the lesion?

 R
ig

ht a
nt

er
io

r c
er

eb
ra

...

 R
ig

ht m
id

dle 
ce

re
br

al.
..

 R
ig

ht p
ost

er
io

r c
er

eb
r..

 B
as

ila
r a

rte
ry

 L
ef

t o
pht

ha
lm

ic 
ar

te
ry

55%

35%

0%0%

10%

1. Right anterior cerebral 
artery

2. Right middle cerebral 
artery

3. Right posterior cerebral 
artery

4. Basilar artery
5. Left ophthalmic artery





Case 10

• 16 year old male, up in his room, his 
mother hears a “thud” upstairs and finds 
him collapsed on the floor

• CT head looks like this



Pick the least likely cause
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Carotid Artery Dissection

• Most common cause of stroke in the 
young

• Blood flow in the intima
• Associated with

– Headache or neck pain
– Ipsilateral Horner’s syndrome

– Ocular stroke



Carotid Artery Dissection

• Can be spontaneous or traumatic
– Associated with MVA

• May be asymptomatic
– Due to intact collateral circulation



Thank you


