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Cerebral Circulation
@ VS

4 Cerebral circulation

e  Thetwo vertebral arteries (arising from the subclavian arteries) join to form

the basilar artery, the basilar artery ends in a bifurcation forming the two
posterior cerebral arteries. Vi

e Theinternal carotid arteries give rise to the ophthalmic artery before e
dividing into the anterior and middle cerebral artery.

e  Circle of Willis is formed by: the two anterior cerebral arteries that are I
connected by the anterior communicating artery, the internal carotid %
arteries, the posterior cerebral, and the two posterior communicating -
arteries (connecting the internal carotids to the posterior cerebral arteries). =~

®  Medial surface of the frontal and parietal lobes.
Anterior cerebral ®  The anterior four-fifths of the corpus callosum.

artery ® Approximately the superior 1 inch of the lateral surface of the frontal and
parietal lobes.
) Most of the lateral surface of the frontal and parietal lobes.
M'dd:.t(:;ebral The posterior limb and genu of the internal capsule.

Most of the basal ganglia.

® The occipital and temporal cortex on the inferior and lateral surfaces of the
hemisphere.

® The occipital lobe and posterior 2/3 of the temporal lobe on the medial
surface of the hemisphere.

e Thalamus and subthalamic nucleus.

Posterior cerebral
artery

Anterior cerebral artery (supplies anteromedial surface)
I [ Middle cerebral artery (supplies lateral surface)

- Posterior cerebral artery (supplies posterior and inferior surfaces)




_ Stroke

brupt onset of focal neurological deficits due to interruption of vascular supply.
Stoke can be either:
e Ischemic (blockage) — 85% of all strokes — has a better prognosis in comparing to Hemorrhagic
stroke.
e Hemorrhagic (bleeding) — 10% of strokes
K e  Subarachnoid Hemorrhage — 5% of strokes

~

)

Ischemic strokes

<

e  Acute onset of neurologic deficits caused by impaired blood flow to CNS.
Stroke:
o  Persisting neurologic deficit after 24 hours and/or
o infarcton CT or MRI.

Transient ischemic attacks

e  “mini strokes” or “warning strokes” stroke-like symptoms that last for a very short time( <1hr)
with complete recovery (most are <5 min) with the absence of infarct in neuroimaging study.

e  Case: A patient presented with stroke-like symptoms for <1hr. Upon doing CT, an infarct was
found. What’s the diagnosis? Ischemic stroke NOT TIA.

e ATIAindicates that conditions for an ischemic stroke are present.

\

4 Worldwide Burden

=>  Morbidity and Mortality
e Aleading cause of serious, long-term disability

The increase in life expectancy will increase the incidence of stroke

A second to only heart disease in causing death world-wide

According to the WHO 15 million people worldwide suffer a stroke each year
30-day mortality is 8-12%

=>  For survivors aged > 65 years:
®  50% have hemiparesis

30% are unable to ambulate « 19% are aphasic
35% are depressed
26% resides in nursing home

=> Ischemic Stroke: some facts
e Low blood flow to focal area of the brain

Mainly caused by thromboembolism

Occasionally caused by hypo perfusion from low blood flow circulatory failure

A remarkably effective treatment for acute stroke was introduced in recent years
2° prevention depends on source of thromboembolism

1- Always assume its a stroke: Sometimes stroke patients start to improve after presenting. This may lead you to think its a TIA. but

typically after the improvement, the symptoms will worsen. This happens because there are natural tPas and good collaterals that initially

improve symptoms. but these measures are temporary and eventually fail




Ischemic strokes
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4 Risk factors

Modifiable Non-modifiable
* Hypertension. (Most important one) - Age?, risk after 60 double with each

Diabetes mellitus. decade.

- Hyperlipidemia. - Sex, generally men are more prone to

- Cardiac diseases (particularly Atrial stroke. However, young women are at
fibrillation, CHF, IE). higher risk than men due to

- Stroke, TIA, and carotid artery stenosis. pregnancy, hormonal changes.

- Smoking. - Ethnicity (African americans)

- Sedentary lifestyle. - Genetic determinants (e.g. sickle

- Stress, type A personality. cell disease)

- Air pollution - Previous vascular events (Ml, stroke,

- Obstructive sleep apnea PVD)

- Polycythemia

4 Mechanisms

1. Dueto blockage from:
e  Cerebral thrombosis: a thrombus (blood clot) that develops at the blocked part of the artery.

o  From an atherosclerotic plague — hypoperfusion: only happen in narrow vessels,
leads to reduced flow.
e Cerebral embolism: typically caused by a blood clot that forms at another location and
breaks loose and enters the bloodstream.
->  Generally, strokes are divided into four subtypes: Large vessel stroke — atherosclerosis of major
vessels (20%), small vessel stroke — lacunar strokes (20%), cardioembolic stroke (20-25%), blood
disorders, or cryptogenic

e Atheromatous (most Cardioembolic, due to: e  haemoglobinopathies.
common cause): e  Atrial fibrillation o  Sickle cell disease:
o  Largevessels: internal e Infective endocarditis Think of SCD when
carotid, proximal part e  Thrombus following the ptis young
of MCA, ACA an Ml with no
o  smallvessels e  Valvular lesions conventional risk
e Non-atheromatous factors
o Vasculitis (orany e  Coagulopathy
connective tissue Wedge shaped infarct on o  Thrombophilial
disease) imaging will be seen o  Hypercoagulable
* Dissection of blood state.

vessels (common in Vasculitis
young patient “50 and

less”).

1: Patient is usually a young female with recurrent history of arteriovenous infarctions eg: recurrent abortion, recurrent M, history of DVT.
2: Its a disease of elderly, However 25% of patients are young in age (less than 55).



Ischemic strokes
®

4 Clinical features (Depending on the site of occlusion) :
g% Middle Cerebral Artery (MCA) occlusion

(Total anterior circulation syndrome (TACS))

Common cause:
e  Embolism from heart or major vessels
Symptoms:
Combination of:
e  Hemiparesis: Arm + face (UE) more than leg weakness (LE)
e  Hemisensory loss
e  Higher cerebral dysfunction:
o  Aphasiaif affecting the dominant (left) hemisphere.
o1 Neglectif affecting the non-dominant hemisphere, “lé oS3 sl ala 3 51a”
e  Contralateral homonymous hemianopia

Types of aphasia

1. Broca’s (expressive, anterior) aphasia: Damage in the left inferior frontal lobe causes reduced speech
fluency with relatively preserved comprehension. The patient makes great efforts to initiate language. Patients
who recover say they knew what they wanted to say, but could not get the words out.

2. Wernicke’s (receptive, posterior) aphasia: Left temporo-parietal damage leaves fluency of language but
words are muddled. This varies from insertion of a few incorrect or non-existent words into speech to a profuse
outpouring of jargon (i.e. rubbish with wholly non-existent words). Severe jargon aphasia is bizarre and often
mistaken for psychotic behaviour. Patients could neither stop speaking nor understand speech.

3. Nominal (anomic, amnestic) aphasia: difficulty naming familiar objects (early feature in all types of aphasia)

4.  Global (central) aphasia: combination of the expressive problems of Broca’s aphasia and the loss of
comprehension of Wernicke’s with loss of both language production and understanding. Due to widespread
damage to speech areas, the commonest aphasia after a severe left hemisphere infarct. Writing and reading are
also affected.

Anterior Cerebral Artery (ACA) occlusion
Symptoms:
Weakness LE more than UE (Opposite to MCA)
e  Emotional disturbance.

* Visualfieldis spared Partial anterior circulation
Branch of MCA or ACA occlusion SY_f‘drome_ (PACS)

(Partial anterior circulation syndrome (PACS)) ” f “Leg )
Common cause: J g A:;i '

e  Embolism from heart or major vessels ) \\ ':éggg'fa'
Symptoms Faceg functions
Could be: {

e Isolated motor loss (e.g. leg only,.a rm only, face)‘ 3\ rﬁraggttilgnsj

e Isolated higher cerebral dysfunction (e.g. aphasia, neglect) ‘ &

e  Mixture of higher cerebral dysfunction and motor loss - -

(e.g. aphasia with right hemiparesis)

Internal Carotid occlusion

Symptoms
e  Above and ophthalmic.




Ischemic strokes
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<« Clinical features (Depending on the site of occlusion) : oo oroamion
. . stroke (POCS)

Posterior Cerebral Artery (PCA) occlusion (lateral view)
Symptoms

e  Vision -visual field (homonymous hemianopia sparing the center)

e  memory '

Visual cortex

Vertebrobasilar Cerebellum
(posterior circulation stroke) \ Cranial nerve

Common cause:
e  Embolism from heart or thrombosis in situ leading to occlusion of vertebral,
basilar, or PCA
Symptoms
e  Cranial nerve syndrome with crossed motor
Crossing weakness or numbness (L arm and R leg for example)
cerebellum (cerebellar syndrome): Ataxia, vertigo, vomiting
altered LOC. (often misdiagnosed as seizures or intoxication)
homonymous hemianopia

% Midbrain

Symptoms

e  CNIlI:signs of complete CN Il palsy:
o dilated pupil (if the left midbrain is affected — dilated and abducted left eye)
o Unilateral complete ptosis (levator weakness)
o  Eyedeviated down and out (unopposed lateral rectus and superior oblique

e  Weber’s syndrome: Ipsilateral llird nerve palsy with contralateral hemiplegia is due to a unilateral infarct in
the midbrain. Paralysis of upward gaze is usually present.

Pons
Symptoms
e CNV— Sensory: facial numbness, anterior %: of the tongue sensory loss. Motor: weakness of jaw movements.
* CN VI — lateral rectus palsy (horizontal diplopia when looking into the distance, maximal when looking to
the side of the lesion.)
e  CNVIlI — facial weakness.

Medulla

Symptoms
e  CNVIIl — vertigo, hearing loss.
e  CNIX,X— dysphagia.
e  CNXIl — tongue weakness.

% Small penetrating arteries (Lacunar syndrome) Lacunar syndrome (LACS)

Common cause:
e  thrombosis in situ of small penetrating arteries.
Symptoms:
unlike MCA and ACA ischemia, in lacunar syndrome legs, arms and face will be

affected to the same degree, could be:
e  pure motor stroke affecting two limbs )

Higher
cerebral
functions

radiations
e  Puresensory stroke

° Sensory motor stroke
Note: no higher cerebral dysfunction (no cortical involvement, that leads to
peripheral weakness when present) or hemianopia
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<« Four Major Stroke Syndromes:

e for Rapid Recognition in the ED
e  All Occur Suddenly in Stroke Patients

Left (Dominant) Cerebral Right (Non-dominant) Brainstem Cerebellum
Hemisphere Cerebral Hemisphere

e  Aphasia Neglect (Lt ° Neglect (Lt » Truncal = gait ataxia
° L gaze preference hemi-inattention) hemi-inattention) ° Limb ataxia
° R visual field deficit R gaze preference R gaze preference
° R hemiparesis L visual field deficit L visual field deficit
° R hemisensory loss L hemiparesis L hemiparesis
L hemi-sensory loss L hemi-sensory
loss

Note: The dominant cerebral hemisphere is the side that controls language function.

<« Pathophysiology

Active and does not store energy.

The brain is not adequately transfused, cells begin to die.

Core: area of irreversible damage.

Penumbra: tissue at risk (ischemic but still viable cerebral tissue)

as seen in the picture, the frontal lobe has normal blood flow (~50cc/100g/min)
o Reduced blood blow (20-30cc) — tissue is still viable but stops functioning oigema [

Infarct core -
Penumbra -

Jligem

(penumbra) — needs to be saved ASAP .
o  Adropto 10 ccin blood flow — severe ischemia
Note: each minute delay in restoring blood flow brain will lose 2 million neurons.

<« History taking in Ischemic stroke

Onset:Acute focal neurologic deficit

Symptoms: Unilateral weakness(whole or in part), Unilateral sensory symptoms, Slurred
speech, Language difficulty, Visual symptoms (monocular, homonymous hemianopsia,
double vision), Difficulty swallowing, Simultaneous bilateral weakness, Imbalance, Vertigo,
Crossed motor or sensory loss, Difficult dressing, combing hair, Visuospatial neglect

e  Any history of previous symptoms « Ag

e Gender e  Clues to vasculitis (arthralgia, skin rash etc.)
e  PriorDVT e  Vascular risk factors: Hypertension

) Ilicit drugs ° Diabetes

e Trauma e Dyslipidemia

° Heart valve disease e Tobacco

° Fever e Ischemic heart disease

e  Medications (OCP, sympathomimetic)
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<« Physical examination in Ischemic stroke

->  keep it neurological (focused) and quick, use National Institution of

Health Stroke Scale (NIHSS), the higher the score, the more severe the

stroke is. S R —
ABC (Sometimes they add D for dextrose)

General examination
e e.g.inPain, distressed, jaundiced, pale or febrile (suspect IE)

Pulse
e (Afib. — irregular)

BP
e  Will be high (in both ischemic and hemorrhagic strokes)

Hand

TOTAL =
KA sacbo

(Make sure you assess the
NEW symptoms. Not residual
symptoms from old strokes)

Listen for heart murmur, carotid bruits.

Cortical infarcts
are suspect based on the presence of:
o language impairment (If dominant hemisphere is affected)
o  neglect oranosognosia (If non-dominant hemisphere is affected)
o  graphesthesia or stereognosis
o  visualfield impairment

HHO-O®C

Treat if NIH score is 4+

Neurological Examination
Cognitive assessment: Orientation (time, place and person),Attention (serial 7s), Language,Memory
(recall and retrograde), Executive,Praxis (wave, salute), Visuospatial (clock drawing)

Tone
e decreased on side of weakness early on, later on increased

Motor examination

Sensory examination
Coordination(fingertonoseandheeltochin)
Gait

Note: Spasticity and hyperreflexia take time to develop
@ Reflexes

hyperreflexia on side of weakness, with upgoing toe.




Iil<
0
|
0

4

Ischemic strokes
® VS

Investigations of Ischemic Stroke

CBC

Coagulation profile

° PT.
° PTT.
° INR.

This is especially important in patients on anticoagulants

Chemistry

* Fasting glucose: Glucose needs to be tested because patients with hypoglycemia (with history
of a previous stroke) may present with similar symptoms of an actual stroke when in reality, it's
the residual stroke exaggerated in the event of hypoglycemia (similar thing would happen with
hyperglycemia)

e HbAlc.
e Lipids.

Imaging (immediate investigations)

=>»  CTscan: has a 50% fail rate in the first 24hrs. Don’t let your guard down because of a normal CT

e (T scanningis the mainstay of emergency stroke imaging. It allows the rapid identification of
intracerebral bleeding and stroke ‘mimics’ (i.e. pathologies other than stroke that have similar
presentations), such as tumors. it is done to exclude hemorrhage and early infarct

e non-contrast CT is the only way to differentiate between ischemic and hemorrhagic
strokes

e |F CT shows hemorrhage, give no drug that could interfere with clotting.

In the 2Hrs picture, early in 20hrs — infarct is seen
hypo-density can be seen on the
left hemisphere (right side on
the image) with fullness of the
sulci, these are early signs of
ischemia on CT

in 36hrs —the whole area
is infarcted

= MRL

MRI is better overall, if immediately available
MRI is used when there is diagnostic uncertainty or delayed presentation, and when more
information on brain structure and function is required.

e Contraindications to MRl include cardiac pacemakers, clips and claustrophobia.
MRI is highly sensitive, it can detect ischemia within the first half hour, you can't do that on CT,
However it takes so much time and cannot be used in emergency.

e diffusion-weighted MRl images shows ischemia within minutes, but is as accurate as CT for
detection of haemorrhage.
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<« Investigations of Ischemic Stroke

e Vascular imaging (later investigations)

e Carotid U/S: the least invasive, shows extracranial lesions. If ultrasound MRA

suggests carotid stenosis, normotensive patients with TIA or stroke in
the anterior circulation should have vascular imaging.

e CTA:shows everything, butis invasive

e MRA: MRA and CTA are valuable in anterior circulation TIAs to confirm
surgically accessible arterial stenoses, mainly internal carotid stenosis.

e  Cerebral Angio (conventional angio)

e  Carotid doppler and duplex screening

e Cardiac workup

e ECG: quick and convenient, it is especially important to be used in emergencies (to detect Afib)
e Echo (TTE or TEE): shows the structure, ejection fraction, valves, and cardiac muscle
e Holter, to record heart rhythm over 24-48hrs, used for impersistent rhythm issue.

o In specific cases

Hb

electrophoresis.
Hypercoagulable work up.
CTD screen.

HIV and syphilis

438 Management section s

<4 Management of ischemic stroke**® different from 439.
We will start with 438, then 439

mrmimmemmemmimmims .| If you want to study 439

<« Acute Stroke Management = Codestroke | | Managementonly, skip to slide 16
Juuc
. Perform bedside screen and keep patient nil by mouth if swallowing unsafe or aspiration
Airway
occurs
Breathing Check respiratory rate and give oxygen by mask if saturation <95%
. . Check peripheral perfusion, pulse and blood pressure, and treat abnormalities with fluid
Circulation . . . . .
replacement, antiarrhythmics and inotropic drugs as appropriate
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<« Acute Stroke Management cont’

o Intravenous thrombolysis (IV t-PA); tissue plasminogen activator.

e Effective up to 4.5 hours from onset. After that, there will be a high risk of hemorrhage
e  Sooner the better (time= brain).

e  30% chance of improvement 1/3, 1 out of 8 complete recovery.

e Riskof bleeding (ICH) =6%

........................... § e
Intracerebralhemorrhage i a platelet <100 000 i recent Ml

INR>1.7 if on warfarin prior ICH History suggestive of SAH
stroke in the past3 ! aél or GU hemorrhage in past |
months. ' P !

Lumbar puncture or an
arterial puncture at a

major surgery 14d

''''''''''''''''''''' y | non-compressible site, within 7
PT >15 i Serum glucose <2.8 Lo days
_ mmol/Lor>212mmol/L | S ————— g
—— /

=>  Exclusion criteria (clinical)

Rapidly improving stroke syndrome

Minor and isolated neurological signs

Seizure at the onset of stroke if the residual impairments are due to postictal phenomena
Symptoms suggestive of subarachnoid haemorrhage, even if the CT is normal

post-MI pericarditis

Pregnancy or lactation

Active bleeding or acute trauma (fracture)

e Aspirin or other antiplatelets (started within 48 hours reduces the risk of early recurrent ischemic
stroke without a major risk Hge and improves long-term outcome)

e Inthe absence of contraindications, aspirin (300 mg daily) should be started immediately after an
ischaemic stroke if the patient is not a candidate for thrombolysis. If the patient has already
received tPA, withhold aspirin for at least 24 hours.

o Incase of atrial fibrillation — add warfarin.
o In case of significant carotid stenosis — surgery
o Incase of vasculitis — steroids
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<« Acute Stroke Management cont’

o Intra-arterial thrombolytic & Mechanical thrombectomy

Invasive

Only in case of blockage in large vessels e.g. MCA, ACA, Internal carotid or basillar

you could do for up to 6 hours.

very recently, patients have been treated beyond the therapeutic window using artificial
intelligence, which help see core and penumbra — allowed for up to 24hrs intervention
window.

e Internal carotid endarterectomy

e  Surgeryis usually recommended in TIA or stroke patients with internal carotid artery
stenosis >70%.

Successful surgery reduces the risk of further TIA/stroke by around 75%.
Endarterectomy has a mortality around 3%, and a similar risk of stroke.

Percutaneous transluminal angioplasty (stenting) is an alternative.

The value of surgery for asymptomatic carotid stenosis is debatable.

=>  Stroke unit: Following acute intervention, or if patient is not candidate.

BP and
glycemic
control.

NPO, avoid
aspiration.

and Rx temp PT, OT and DVT
early rehab. prophylaxis

Blood pressure:
e  Unless thereis heart or renal failure, evidence of hypertensive encephalopathy or aortic dissection, do
not lower blood pressure abruptly in first week as it may reduce cerebral perfusion. Blood

| |
| |
| I
| pressure often returns towards patient’s normal level within days I
| e Control BP before thrombolysis bc of the risk of bleeding I
| Blood glucose: I
| e Checkblood glucose and treat when levels are 211.1 mmol/L (200 mg/dL) (by insulin infusion or I
| glucose/potassium/insulin (GKI) I
| e  Monitor closely to avoid hypoglycemia I
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<« Other components of Acute Stroke Management

Hydration

Nutrition

Medication

Temperature

Pressure areas

Incontinence

Mobilization

If signs of dehydration, give fluids parenterally or by nasogastric tube

Assess nutritional status and provide supplements if needed.
If dysphagia persists for >48 hrs, start feeding via nasogastric

If dysphagic, consider other routes for essential medications

If pyrexic, investigate and treat underlying cause

Control with antipyretics, as raised brain temperature may increase infarct
volume

Reduce risk of skin breakdown:

o  Treatinfection

©  Maintain nutrition

o  Provide pressure-relieving mattress
o  Turnimmobile patients regularly

Check for constipation and urinary retention; treat these appropriately
Avoid urinary catheterisation unless patient is in acute urinary retention or
incontinence is threatening pressure areas

Avoid bed rest

<4 Long Term Stroke Management

I\

Long term management of Risk factors (secondary prevention)

HTN: Recognition and good control of high blood pressure is the major factor in
primary and secondary prevention of both ischemic and haemorrhagic strokes.
o  Transient hypertension, often seen in the first 24-48 hours following
stroke, usually does not require treatment provided (let BP autoregulate)
given diastolic pressure does not rise >100 mmHg, because high BP helps
the cerebral circulation. unless
m  Patientis candidate for thrombolysis
m  patient has other risk factors that necessitate BP control
o  Sustained severe hypertension needs treatment
o  BPshould be lowered slowly to avoid any sudden fall in perfusion.
DM
lipid
o  Patients with ischaemic events should be put on long-term statin therapy
to lower cholesterol.
smoking
A-fib.
Exercise
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Long Term Stroke Management (cont.)

‘.C Anti-platelet: for atherosclerosis
e e Long-term soluble aspirin (75 mg daily) reduces substantially the incidence of
further infarction following thromboembolic TIA or stroke.
e Clopidogrel and dipyridamole are also used
e Combined aspirin 75 mg daily and clopidogrel 75 mg daily provide optimal
prophylaxis against further thrombo embolic stroke or TIA.
o  Dipyridamole 200 mg twice daily is used if clopidogrel is

contraindicated.

Anticoagulant

e  Heparin and warfarin should be given when there is:

o atrialfibrillation (give warfarin to achieve INR
of 2-3)

o  other paroxysmal dysrhythmias
o cardiac valve lesions (uninfected)
o  cardiomyopathies.
o  hypercoagulability

e  Brain haemorrhage must be excluded by CT/MRI.
Patients must be aware of the small risk of cerebral
(and other) haemorrhage.

e Anticoagulants are potentially dangerous in the two
weeks following infarction because of the risk of
provoking cerebral haemorrhage

e Antithrombins are now being used.

(A
[

Rehabilitation.

@ Treat the underlying cause
e  Carotid SX.
o  Surgery & stenting
e Cardio embolic.
o  Anticoagulants
e  Hypercoagulable
o rxwith Coumadin.

Table 22.15 Anti

and stroke pr

o

Valvular heart disease

Heparin/warfarin of benefit in
chronic rheumatic heart
disease, particularly mitral
stenosis

Recent Ml

Intracardiac thrombus

Heparin/warfarin if there is
evidence of intracardiac
thrombus

Atrial fibrillation

Anticoagulants long term reduce
stroke incidence in atrial
fibrillation

Acute internal carotid
artery thrombus

Acute basilar artery
thrombus

Internal carotid artery
dissection

Extracranial vertebral
artery dissection

Anticoagulants reserved for
imaging-confirmed cases of
arterial thrombosis or
dissection. They have not
been shown to be beneficial in
stroke prevention after
thromboembolism from carotid
or vertebrobasilar sources

Prothrombic states,
e.g. protein C
deficiency

Anticoagulation, in consultation
with haematologist

Recurrent TIAs or
stroke on full
antiplatelet therapy

If no remediable cause, a trial of
anticoagulants may be justified

Cerebral venous
thrombosis including
sinus thrombosis

Benefits of anticoagulation
outweigh risks of haemorrhage
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<4 Management of ischemic stroke**° e
(Stroke treatment: N —
e Primary stroke prevention S —
e  Acute Stroke Treatment Stroke Penumbra:
e Secondary Stroke Prevention The target of acute stroke Rx!!
_® Stroke Rehabilitation )

Penumbra suppliers:

4 Acute ischemic Stroke Management

Modalities of Acute Stroke Treatment:
1. IVt-PA (standard)

Inclusion criteria Exclusion criteria

External Internal

e  Clinical Dx of stroke e Intracranial Hge in imaging or clinical
presentation suggests SAH
e  Stroke onset <270 minutes e  Active/ recent internal bleeding or on warfarin

with INR> 1.7 or platelets < 100K

Serum Glucose <50 or > 400

Systolic BP > 185 or diastolic >110

Recent MI (3/52)

Recent (2/52) major surgery or trauma

Recent arterial puncture at noncompressible site
Others (see NINDS protocol)

o Ageis>or=18

o  Stroke onset: timing of first neurological deficit OR last time pt was seen well

o  TIA: has to end with complete neurological recovery
o IVt-PA (alteplase)
m  0.9mg/kgto a maximum of 90mg
m 10% bolus over 1 minute then infuse rest over 60 minutes
m Hold infusion and re-evaluate the pt in case of HTN (S>185,D>110), sudden
headache, or sudden reduction in LOC

e  Outcome with: IV t-PA

INew England Journal, 1995

ECA
NINDS tPA Stroke Trial SS 3

Hemorrhage

on
29. 144 101 88 [1]6.1]
169 1.8 149 F e8]
% 0

40% 60% 80% 100%
Patients (%)

Placebo PA Placebo

NIHSS Excellent Total Death
Recovery (%) Rate (%)
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<4 Management of ischemic stroke**°

<« Acute ischemic Stroke Management cont’

Modalities of Acute Stroke Treatment:

2, IA t-PA
e  PROACT Il trial (published 1998):
o  Asmall study with 40 pts actively included
o  Safety and recanalization rate with IA rpro-urokinase for proximal MCA stroke within 6 hrs
compared to placeboe — significant increase in recanalization (p< 0.01) but increase
hemorrhagic transformation (15.4% vs. 7.1%)
— Suggested superiority of IA thrombolytics delivery

e Interventional Management of Stroke (IMS-IIl) trial:
o Intervention: 0.6 mg IV t-PA over 40 minutes + Endo-arterial interventione< 22 mg
IA t-PA over 2 hrs

o  Control: Active with IV t-PA (Standard protocol)

o  Trialis still going

3. Endoarterial Mechanical Disruption
e  Merci Retriever
o first FDA approved device
o Increased recanalization rate and secondary clinical outcome
when used for large cerebral arteries

e  Penumbra system:
o  FDAapproved
o Itdoes: clot suctioning
o  Similar rates of recanalization and clinical outcomes to Merci retriever

e  3rd Generation of devices:
o  Solitaire Device: Solitaire was superior to Merci in Swift trial
o  Trevo retriever: Trevo was superior to Merci in Trevo Il trial

4, Endoarterial thrombolysis:
e Combined IA and Mechanical disruption
e  General recommendation:
o  ForM1 (MCA) clot
o  ForBasilar artery clot
o Incertain cases where IV t-PA can not be given e.g. patient is on warfarin or recent MI
e Limitations:
o  Time (should not delay IV t-PA initiation)
o  Expertise
o Costs?
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<4 Management of ischemic stroke**°

<

A e 6 6 o o

A

Key time intervals

Perform an initial patient evaluation within 10 minutes of arrival in the ER
Notify the stroke team within 15 minutes of arrival

Initiate a CT scan within 25 minutes of arrival

Interpret the CT scan within 45 minutes of arrival

Ensure a door-to-needle time for IV rt-PA within 60 minutes from arrival

Recommended strategies

Advance hospital notification by EMS

Rapid triage and stroke team notification

Single call activation system

Rapid access to CT and rapid interpretation « Rapid laboratory testing (point of care)
Mix t-PA a head of time

Team-based approach

Barriers for Acute Stroke Therapy

Late patient presentation to ER (In USA; only 30% present within t-PA window)

Poor stroke recognition and delay ed triage at ER (mainly for unusual stroke presentations)
Lack of appropriate infrastructure

Presence of a contraindication

Difficulty in getting patient’s or family’s verbal consent



Transient Ischemic attack
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Definition

Sudden transient focal neurological deficit \
Symptoms lasting less than 24 hours (less than an hour)----> complete resolution

Symptoms maximal at onset

Normal CT/MRI of brain

The term TIA traditionally also includes patients with amaurosis fugax®, usually due to a vascular

\ occlusion in the retina. /

e  Duration: most TIA’s last 5-20 mins
o if more than 1 hour usually infarction on MRI.
e Infarction is usually averted by autoregulation.
e  Rarely, tumours and subdural haematomas cause episodes indistinguishable from thromboembolic
TIAs.
e  DDX: Seizure, migraine, syncope, labyrinthine LDH

<« Pathophysiology

e TIAs are usually the result of microemboli, but different mechanisms produce similar clinical events.
For example:
o  TIAs may be caused by a fall in cerebral perfusion (e.g. a cardiac dysrhythmia, postural
hypotension or decreased flow through atheromatous arteries).
e  Principal sources of emboli to the brain are:
o  cardiac thrombus — often results from atrial fibrillation or myocardial infarction.
o  atheromatous plaques/thrombus within the aortic arch
o  carotid and vertebral systems.
o  Cardiacvalve disease, e.g. calcific material

4 Features

Anterior circulation Posterior circulation
carotid system Vertebrobasilar system
Amaurosis fugax Diplopia, vertigo, vomiting
Aphasia Choking and dysarthria
Hemiparesis Ataxia
Hemisensory loss Hemisensory loss
Hemianopic visual loss Hemianopic visual loss or Bilateral visual loss

Loss of consciousness (rare)

Transient global amnesia (possibly)

1:is a sudden transient loss of vision in one eye. When due to the passage of emboli through the retinal arteries, arterial obstruction is sometimes visible
through an ophthalmoscope during an attack. A TIA causing an episode of amaurosis fugax is often the first clinical evidence of internal carotid artery
stenosis - and forerunner of a hemiparesis.




Transient Ischemic attack (cont.)
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<« Clinical findings

Diagnosis of TIA is often based solely upon its description. It is unusual to witness an attack as they are so brief.
Consciousness is usually preserved in TIA.
There may be clinical evidence of a source of embolus, e.g.:

Carotid arterial bruit (stenosis)
Atrial fibrillation or other dysrhythmia

An underlying condition may be evident:

Atheroma.

Hypertension.

Postural hypotension.

Bradycardia or low cardiac output.

4 ApproachtoTIA

b
.

Work up: (labs, CT scan or MRI)

e  Valvular heart disease/endocarditis
e  Recent myocardial infarction.

e  Diabetes mellitus.
e  Rarely, arteritis, polycythaemia, neurosyphilis, HIV.
e  Antiphospholipid syndrome.

Needs urgent assessment (ER)

Rule out other causes of transient events (by HX and PE) TIA rarely
march across body

e Vascularimage of carotid CTA, MRA, US.
e Cardiac work up: (EKG: echo, +/- holter).

Start stroke prevention measures (like ischemic stroke) ASA, control
HTN, DM and lipids, stop smoking and exercise.

<« Prognosis of TIA

Among TIA pts who go to ED:

- 5% have stroke in next 2 days
- 25% have recurrent event in next 3 months
The ABCD2 score can help to stratify stroke risk in the first 2
days:

o <4:minimal risk

o  >6: high risk for a stroke within 7 days of a TIA.
If patients are considered to have had a high risk TIA, i.e.
ABCD2 score >4, or have had two recent TIAs, especially within
the same vascular territory, then the patient should ideally be
admitted for urgentinvestigation and commencement of
secondary prevention.

<4 Take home messages

Stroke can be ischemic or hemorrhagic

u Age >60 years

= BP >140 mmHg systolic and/or
diastolic >90 mmHg

u Clinical features
- unilateral weakness
- isolated speech disturbance
- other

® Duration of symptoms (minutes)
- >60
- 10-59
- <10

u Diabetes
- present
- absent

1 point

1 point

Every acute stroke patient should be viewed as an eminently treatable neuroemergency.

Time window for effective therapy in stroke is brief ( Time is brain)

TIA Is a stroke that did not finish YET

Any one present with sudden severe Headache should be presumed to be SAH until proven otherwise .




Transformation of ischemic stroke
® ®

<4 Hemorrhagic Transformation HI 1/2 - PH 1/2

>50% of ischemic stroke have some hemorrhage
0.6% - 3% — untreated patients
6% in treated patients
Risk Factors:
Older age
Larger stroke size
Anticoagulant use
Cardioembolic stroke etiology

Ischemia (dark center)
Fever surrounded by
Hyperglycemia haemorrhage

Low serum cholesterol

Acutely elevated systolic blood pressure.

Thrombolytic therapy/recanalization: Intravenous thrombolysis with recombinant tissue
plasminogen activator (rt-PA) increases the risk of haemorrhagic transformation of the
cerebral infarct with potentially fatal results.

0 O 0O 0 0o O O O O

<« Prognosis of Hemorrhagic stroke

e Why does hemorrhagic stroke carries worse prognosis? Because the blood can compress the
neurons, blood vessels. Also, it will cause edema and herniation which will compress the small
blood vessels leading to ischemia

Factors affecting prognosis:

Volume of haemorrhage: The higher the volume/size the worse the prognosis is
Patient’s Age

Extension of the hemorrhage into the ventricles

Low GCS score at presentation (e.g. Confusion, sleepiness)

Wb
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Intracranial Hemorrhage

Intracerebral Meningeal space
Hemorrhage Hemorrhage
| |
| | | | |
Brain IVH EDH! SDH? SAH?
Parenchyma

<« Epidemiology

e Asian countries have a higher incidence of intracerebral hemorrhage:

o Noted in China, Japan, and other asian population.

o Possibly due to environmental factors (eg, a diet rich in fish oils) and/or genetic factors.
e UsS distribution of types of strokes: 800,000 total strokes annually.

87% 80% 200/0 13%)
; ; . |

Ischemic Ischemic Ischemic Hemorrhagic*
non-cardioembolic cardioembolic

e Incidence of intracerebral hemorrhage increases in individuals > 55 years and doubles
with each decade until age 80.
o Due to many risk factors such as uncontrolled or chronic HTN.

4 Risk factors

DOV ®O €

Hypertension® Excessive Smoking Obesity and Older age Ethnicity / Medications Sympathomimetics’
alcohol use®. (Damage Blood  physical 1 incidence of race. Lantiplatelets
Vessels) inactivity. aneurysm HTN. - (aspirin)
2.anticoagulant
3.0CPs®

1: Epidural Hemorrhage — Hemorrhage from the bridging arteries — usually following trauma and involving skull fracture.
2:.Subdural hemorrhage — Bridging veins (it can happen from minor trauma)
3: Subarachnoid hemorrhage — rupture aneurysm.
4: Associated with worse prognosis.
5: Most important & Most common modifiable risk factor, controlling & preventing high BP is the key to reduce the incidence & prevalence of ICH
6: Can also lead to HTN and impaired coagulation/platelet function
7: Cocaine and amphetamines can cause intracerebral hemorrhage especially in the younger population
8) How we treat the pt if OCPs cause hemorrhagic stroke ?
- Stop the oral contraceptive + tell the pt that she’s not allowed to take it anymore.
- Give her anticoagulant (heparin) why? because it’s a venous hemorrhage if we did not give the pt heparin thrombosis will propagate and may reach
the jugular vein. For how long? 6 months unless the pt has underlying thrombophilia, protein C or S deficiency in this case the duration could be
longer.



. Hemorrhagic strokes

<« Mortality and disability

Overall, 40% mortality rate at 1 month and 54% at one year.
Only 12-40% are functionally independent long term.
In 2010, 62.8 million years lost DALYs® with ICH compared to 39.4 million
in ischemic stroke.
Annually, more than 20,000 individuals in the United States die of intracerebral hemorrhage.
Pontine or other brainstem intracerebral hemorrhage has a mortality rate of 75% at 24 hours.

o Ingeneral, If you have a hemorrhage in the brain stemit’s too bad with a high mortality rate.

<« Etiology

Hypertensive ICH

- Essential - Cerebral venous thrombosis (CVT):in
- Rupture of microaneurysms? (Charcot-Bouchard young females due to OCP use
aneurysms — 0.8-1 mm in diameter). - Intracranial neoplasm
- degeneration of small deep penetrating arteries? - Moya Moya
- Eclampsia - Vasculitis — ischemia or bleeding

- Vascular Malformation:
- Arteriovenous malformation (AVM): AVM need to be excluded in any young pt with
hemorrhage.may often cause epilepsy. {
- Aneurysm
- Cavernous hemangioma (cavernomas)usually the hemorrhage is small
- Bleeding disorders
- venous and cavernous angiomas
- anticoagulant: more risky than antiplatelets
- Amyloid angiopathy: Happens in elderly, especially Alzheimer patients, Amyloid deposition in blood
vessel — very fragile vessels. Patient will bleed every now and then and there is no Rx. it's usually
cortical & subcortical areas ( lobar area) unlike Hypertensive ICH that is in deep structures (discussed in
page 26)
- Trauma: could cause intraparenchymal hemorrhage, but most commonly causes subdural hemorrhage
or epidural hemorrhage
- Tumor. it can invade the blood vessel wall and bleed
- Ischemic stroke with hemorrhagic malformation
- Drug abuse: not uncommon, When young pts come with stroke you do drug screen
- amphetamine: It cause blood vessel spasm, damage the vessels, can lead to both ischemic and
hemorrhagic stroke
- cocaine
- PPA.

1:Disability Adjusted Life Years: The sum of years of potential life lost due to premature. mortality and the years of productive life lost due to disability.

2: these are the principal pathology. Such haemorrhage is usually massive, often fatal, and occurs in chronic hypertension and at well-defined sites - basal
ganglia, pons, cerebellum and subcortical white matter.

3:Easy to diagnose because : 1- the pt will have Hx of HTN 2-the typical locations of the hemorrhage.



Hemorrhagic strokes
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<« Pathophysiology

Primary immediate effect’

Site:

- Hemorrhage growth?. 1. Basal ganglia (40-50%).

[
I
I
[
[
I
_Increase |CP I 2. Lobarregions (20-50%).

: 3. Thalamus (10-15%).

Secondary effect I 4.  Pons(5-12%).

® I 5. Cerebellum (5-10%).
Downstream effect : 6. Other brainstem sites.
- Edema. :
- Ischemia I

<« Clinical presentation’

e Alteration in level of consciousness (approximately 50%).
e Nausea and vomiting? (approximately 40-50%).
e Headache (approximately 40%)

o  Atthe bedside, there is no entirely reliable way of distinguishing between haemorrhage and
thromboembolic infarction. Both produce stroke. Intracerebral haemorrhage tends to be
dramatic with severe headache. It is more likely to lead to coma than thromboembolism.

e Seizures (approximately 6-7%)

Focal neurological deficits:
=> depending on the location:

- Contralateral hemiparesis, contralateral sensory loss, contralateral conjugate
Putamen gaze paresis, homonymous hemianopia, aphasia, neglect, or apraxia.

- Contralateral sensory loss, contralateral hemiparesis, gaze paresis,
Thalamus homonymous hemianopia, miosis, aphasia, confusion
Any focal sensory loss, think of the thalamus

- Contralateral hemiparesis or sensory loss, contralateral conjugate gaze paresis,
Lobar homonymous hemianopia, abulia, aphasia (if affecting the left side), neglect (if
affecting the right side), or apraxia.

Caudate nucleus - Contralateral hemiparesis, contralateral conjugate gaze paresis, or confusion.

Cerebellum - Ataxia on the same side

1: ICH have bad prognosis because of hemorrhagic growth causes increase volume inside skull thus increasing ICP, damaging the brain and
surrounding neurons, and compressing the surrounding vessels leading to downstream effect and ischemia.

2: duetoincrease ICP

3:The highest rate of hematoma expansion is at the first 24 hours so, these pts have to be admitted to the neuro ICU to be watched for any
change in there mental status.

4:Clinically we can’t differentiate between ischemic and hemorrhagic strokes.
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<« Investigation

Laboratory studies

e CBC:look for thrombocytopenia
e Coagulogram: look for Increase PTT, INR, prothrombin time, any bleeding tendency or any disorder in
factor Vil or VIII

CT brain (without contrast) CT Vessel
(Essential to differentiate ischemic from hemorrhagic?)

Demonstrates acute hemorrhage as hyperdense?signal intensity. | ® CT angiography permits

Multifocal hemorrhages at the frontal, temporal, or occipital screening of large and

poles suggest a traumatic etiology. medium-sized vessels for AVMs,
e Hematoma volume can be approximated by (AxBxC)/2: choose the vasculitis (String of beads

CT cut that is showing the largest size of Hematoma, Calculate appearance), and other

diameter (A,B), and for the depth (C). multiply the number of cut arteriopathies.

showing hematoma by 5mm (the depth of one CT cut image) e CTvenography: is used to look
e lodinated contrast may be injected to increase screening yield for for cerebral venous thrombosis

underlying tumor® or vascular malformation. if the pt takes oral contraceptive

e Brain haemorrhage is seen on CT imaging immediately (cf.
infarction as intraparenchymal, intraventricular or subarachnoid
blood

The workup

CT head — no contrast.
CTA head/neck — suspect vascular etiology.
o Carefulinterpreting noncon CT head after CTA or other dye study.

e MRl brain (shows the cause of the hemorrhage): with gado if looking for neoplasm, Routine MRI may not
identify an acute small haemorrhage correctly in the first few hours but MRI diffusion-weighted (MRI-DW)
isas good as CT.

e MRA/MRV — if allergic to CT dye or if you’re looking at venous outflow.

o  MRAfor AVM and aneurysms
o MRV for cerebral venous thrombosis
e Cerebral angiography (avoid it as it carries risk of stroke).

1: ischemic stroke take hours to days to show in CT but hemorrhagic stroke will immediately show.
2: because blood contain metal
3:you could do MRI
4:used to detect small tiny aneurysm because if the aneurysm <5mm it won’t be shown on the CT angiogram or MRA (non invasive procedure).
5: What are the poor prognostic signs for ICH: 1. age 2.size: if it’s >30 cc.
3.if there’s expansion to the ventricle. 4. low GCS on admission
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<4 Management ICH

. 4 Medical

Control Blood Pressure.
=> Guidelines:

_________________________________________________________________ :
ﬂReduction of SBP to 140 is safe: 120-140: why not less? to preserve blood perfusion to small vessel and
preventing ischemia resulted from small blood vessel compression. in the area around the hemorrhage.

|
|
|
I The risk of recurrence after both ischaemic and haemorrhagic strokes can be reduced by blood pressure :

reduction, even for those with relatively normal blood pressures. l

| Anderson/Qureshi studies — Interact 2 and ATACH 2 :
e  120-140 mmHg }

-  Between 15-23% of patients — hematoma expansion in first few hours.
€ watch them very closely, if there is any deterioration you repeat CT, if there is an increase in
the size of hemorrhage you should call the neurosurgeon to consider surgery.

=> Evidence-based practice nursing care:

head of bed > 30°
elevation, to decrease
perfusion — less

Watch for neuro Type and cross

decline with your labs
— do immediate CT for transfusion

Prevent vagal
maneuvers
(increases BP —

Control SBP
(120-140)

DVT prophylaxis
only after 48hrs &
no haemorrhage?

=> Typically, do not make patients DNR (do-not-resuscitate) within the first 48 hours

1: Associated with worse outcome

2: Because these Pts not moving a lot. In the first 48h you repeat CT scan, if there is no hemorrhage — start pharmacological DVT prophylaxis, but remember
that Antiplatelet drugs and, of course, anticoagulants are contraindicated in the initial management of haemorrhagic stroke.
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<4 Management ICH cont’

LSS

R $
55 Cerebral edema: sodium (hypoosmolar hyponatremia) and CO2

e  Usethe ventilator to manage CO2: High CO2 levels — increased
perfusion — hemorrhage, Put the patient on hyperventilation to
lower it.

Get the Sodium levels up to 145- 155.
Mannitol(osmotic agent) 3% or even 23.4% (requires central line),
Given to prevent brain herniation that’s caused by the cerebral

1 edema is seen as hypodense area

. edema. around the haemorrhage. midline shift

o Give them hypertonic saline e.g. 3% sodium or mannitol to lower edema is also noticed 1

=>  Other medical measures:
Anticoagulation should be rapidly reversed where possible (for patients on warfarin give intravenous vitamin K
and clotting factor concentrates).

<« Surgical

=>  Majority of ICH in deep location making the surgery not easy and associated with worse outcome. if
Hemorrhage is lobular and superficial and the pt’s condition worsening surgery should be considered
=>  Surgery never works except in only two scenarios:
€  Cerebellar hemorrhage (it's close to brain stem and any edema or expansion of brain stem could cause
death), if the hemorrhage is small we will observe the patient for any deterioration which we will do
evacuation of cerebellar hematoma (has a good outcome as it is easy, accessible and superficial)
€ Lobar superficial hemorrhage (if it's big then evacuate, if small observe the patient for deterioration to
take him to the operating room)

[t e e e e e e e e e e e s e e e e e e -,
1 EVD (external ventricular drains). \'\

1 ® CLEARIIItrial - no outcome benefit with vent use of tPA N
1 @ Urgentneurosurgical clot evacuation is occasionally necessary when there is deepening coma and \\
. coning (particularly in cerebellar haemorrhage).

; Craniotomy depends on:

; e Etiology |
1 ® AC/APT status ,
;e Timing ;
; ® Location: :

. o STICH Il — no overall favorable outcome.

. o  MISTIE Il - MIS techniques.

. o MISTIE Il - underway.

; ® CerebellarICH:

. o  Features:

m  Headache, often followed by stupor/coma and signs of cerebellar/brainstem origin (e.g.
nystagmus, ocular palsies).

m  Gaze deviates towards the haemorrhage.

m  Skew deviation may develop. '

' m  Sometimes causes acute hydrocephalus, a potential surgical emergency. |

| o Incerebellar ICH, it's superficial, easy surgery and associate with very good outcome. .
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<« Etiology

aneurysm Arteriovenous No arterial Other rare
rupture mal:z:,n“‘:)t'on lesion found causes
70% 10% 15% <5%

e  SAH are usually due to berry aneurysm rupture — saccular or ‘berry’ aneurysms arising from the
bifurcation of cerebral arteries, particularly in the region of the circle of Willis. The most common sites
are:
o  anterior communicating artery (30%)
o  posterior communicating artery (25%)
o middle cerebral artery (20%).

Can be perimesencephalic SAH.

Early treatment is crucial.

« Differential diagnosis of SAH

e  Migraine: sometimes difficult to differentiate from SAH - a short time to maximal headache intensity
and the presence of neck stiffness usually indicate SAH.

e  The syndrome of reversible cerebral vasoconstriction (Call-Fleming syndrome).

e  Acute bacterial meningitis occasionally causes a very abrupt headache

e  Cervical arterial dissection can present with a sudden headache.

4 Clinical features 3
> <
Sudden acute severe Headache -
Other features
e  SAH typically presents with a sudden, : ralsidt?fISOd pressu.re
severe, ‘thunderclap’ headache (often nec. s ITiness or pain
occipital) e straining
which lasts for hours or even days. : sl;equa;l ezatement.
SAH is a ddx of any sudden headache apttioedema .
e  There may be loss of consciousness at

could be followed by:
o  Vomiting
o death

the onset (SAH should be considered if
a patient is found comatose)

Any pt comes with sudden severe headache
SAH must be excluded.
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<« Clinical features (cont.)

Physical examination
e  distress & Irritability
e  Photophobia.
e  Positive kernig’s sign (neck stiffness due to subarachnoid blood), but this may take some hours to develop.
e  Focal hemisphere signs, such as hemiparesis or aphasia, may be present at onset if there is an associated
intracerebral haematoma.

<« Investigations

CT Brain scan

e Thediagnosis of SAH can be made by CT — a negative result does not completely exclude
SAH, since small amounts of blood in the subarachnoid space cannot be detected by CT, CT
can miss 10% of cases, if CT is negative and the presentation is suggestive of subarachnoid

\
1
1
1
1
1
1
1
I

* hemorrhage then you do spinal tap to look for blood in the CSF.
34> Lumbar puncture

: e should be performed 12 hours after symptom onset if possible, to allow detection of
. xanthochromia — yellow CSF.

e |Ifeither CT or LPis positive, cerebral angiography is required to determine the optimal
! approach to prevent recurrent bleeding.

4 Treatment

e Surgery: Coil / Clip(high morbidity).

o Insertion of platinum coils into an aneurysm (via an endovascular procedure) or surgical
clipping of the aneurysm neck reduces the risk of both early and late recurrence. Coiling is
associated with fewer perioperative complications and better outcomes than surgery; where
feasible, it is now the procedure of first choice.

e Maedication:

o  NIMOTOP/ NIMODIPINE(the only CCB that prevent vasospasm): all the patient should be given,
because subarachnoid hemorrhage is associated with vasespasm( is most important
complication of SAH Dr: e oS3 sl that usually happen between day 3 to day 14 — multiple
strokes and death. CCB prevent and treat the vasospasm, given for 21 days.

o If patient develops vasospasm while on Nimodipine you should do angioplasty of the
vasospasm

Strict BP control.
Check Sodium Levels — Treat the central Hyponatremia:
o  best managed by fluid restriction & 3% NaCl
Check Urine output.
Treat the obstructive hydrocephalus (a complication of SAH) — may require drainage via a shunt



Imaging interpretation (cont.)
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4 Ischemic stroke

‘ Ischemic Changes

e Loss of gray-white matter differentiation: You can’t
|dentify the border between gray and white matter

e Sulcal effacement: The brain sulci are pushed into the
skull because of cerebral edema causing them to flatten

AN

‘ Hyperdense MCA Sign

e The affected MCA appears hyper dense because
of the thrombus

N\
O

e Wedge infarcts are typical of cardioembolic strokes




Imaging interpretation
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4 Hypertenstive haemorrhage

=>  Typical locations of hypertensive hemorrhage from most to least common site: Dr: lie oS il

AN

@ Putamen haemorrhage

hemorrhage is hyperdense in CT scan.

A typical location for hypertensive hemorrhage.
Hemorrhage is compressing the ventricles (Mass effect)
Symptoms will be weakness in the contralateral side

@ Thalamic haemorrhage

e  picture shows a left thalamic haemorrhage with ventricular expansion
e Patient presents with numbness and decreased sensation on the right side

e hemorrhage in the bilateral pontine area.
e very poor prognosis (brainstem hemorrhage)

e  Easysurgery, good prognosis

e left cerebellar hemorrhage which is very close to the brainstem so neurosurgeon
must interfere and evacuate— good outcome. if we didn’t interfere it will push
the brainstem — herniation — death.

° patient will present with ataxia on the left side.

O

It is the 5th most common cause of hypertinstive haemorrhage, but it
could also be caused by:

e  Tumor with ICH:
o  lobar hemorrhage.

o  Hemorrhagein atumor:
o  Very hyperdense area (haemorrhage) next to little
hyper-dense area (tumor).

' lobar hemorrhage ;

o  The artery will drain directly to the vein without passing
into venuoles and capillaries which will cause dilatation
and hemorrhage, Treatment is by embolization of artery

o MRIshowing collection of worms — typical
appearance of AVM

1)Dr:read about locked-in syndrome(is a complete paralysis,except for vertical eye movements/blinking in ventral pontine infarction.Patients have a
functioning cerebral cortex and are fully aware but unable to communicate,except through eye movements)
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<4 Other

Itis going to rupture and patient is going to die, when patient comes with SAH it
is only leaking. how do we treat it?

They should undergo CT angiogram of the brain to coil it. it is done through a
catheter through the groin and then they inject coil to close the aneurysm.
Coiling is now the first line treatment.

The picture shows the MCA with large aneurysm. To treat, insert a catheter in
the groin that goes all the way to MCA — inject mesh to close the aneurysm

\
2

Subarachnoid haemorrhage (SAH)

Hemorrhage in sylvian fissure.
If you miss it, it will rupture and it has a high mortality and morbidity.

Look like a crescent.
It can happen in minor trauma, Treatment is by evacuation
It is bleeding in meningeal veins or bridging veins,

look like lens, swelling in subcutaneous. usually due to skull
fracture. it’s arterial hemorrhage.

It is usually associated with trauma or fracture of the skull. It is very
serious you need to watch the patient very closely, surgeons have to

interfere very quickly because it’s an arterial hemorrhage and they
can compress and expand very quickly.

Left (T2w): Show acute and subacute hemorrhage.
Right (Swan or hemosiderin sequence): very sensitive to hemorrhage,
will show old and new hemorrhage (Black dots) in lobar area —

All these small dots are hemorrhage.
Hypertensive hemorrhage and Amyloid Angiopathy: which is deposition
of amyloid protein on the vessel wall making it very fragile.
To differentiate between hypertensive and amyloid, we do a sequence MRI:
o Inamyloid you will see multiple old and new hemorrhages this is indicative of amyloid
(It means that the patient has been bleeding every now and then).

High recurrence rate. no definitive treatment, may be associated with Alzheimer.



Cases by the doctor

4 Casel

A 60 y.o lady with acute stroke few hrs post IV t-PA . She
is known with HTN and controlled DM-2.

Oro-lingual angioedema

4 Case2

21y.0 man a university student presented to ER with Left
sided throbbing headache and mild expressive aphasia.
Nothing else. NIHSS:2, PMHx:Migraine

Acute Left MCA (upper division) ischemic stroke with (N)
CT brain

4 Case3

A 53 y/o male with sudden reduction in LOC, jerking in 4
limbs, and difficulty in breathing —Got intubated in ER
then CT brain was done. PMHx: smoker, HTN

Acute Basilar artery stroke

See if you can catch the findings in these images
Click here


https://radiopaedia.org/play/14835?lang=us

Summary
. -

Ischemic stroke is an acute onset of neurological deficit caused by impaired blood flow to the CNS.
Stroke is identified as ether neurological deficit that persist after 24hrs or infract on CT or MRI .

e Dueto blockage from:

Mechanism of o Cerebral thrombosis: a thrombus that develops at the site on blockage.
ischemic stroke o Cerebral embolism: a blood clot that forms at another location and breaks loose.
e  Hypoperfusion: Narrow vessels=reduced flow.

1. Non modifiable: Age, Sex, Ethnicity, Genetic determinants.
2. Modifiable: HTN, DM, Smoking, Hyperlipidemia, Cardiac disease [AF], Stroke, TIA,
carotid artery stenosis, Sedentary lifestyle.

1. CBC

2 Coagulation profile (Pt, PTT, INR)

3. Chemistry (Fasting glucose, Hbalc, Lipids)

4. Imaging (CT scan, MRI)

5. Vascularimaging (Carotid U/S, CTA, MRA, Cerebral Angio)

6. Cardiac work up (ECG, Echo, Holter)

e Head CT without contrast — can differentiate between hemorrhagic and
ischemic, but ischemic changes may take 24 hours to appear.

e  MRI of brain — more sensitive (changes may appear as early as 30 minutes).

Investigation

TIME IS BRAIN: SAVE THE PENUMBRA!
e  Acute Stroke Management
o ABC
o Reperfusion
o Prevent progression and complication
At ER (ABC’s + history + blood work up + CT), then
- IV tpA (if pt >/= 18 years and before 270 minutes “4.5 hours” of stroke
Management onset)
- Intra-arterial tpA
DON’T GIVE TPA TO: pt with active or suspected bleeding (Ex: SAH
- Aspirin
- Mechanical — Endovascular thrombolysis
° Long Term Management
o Risk Factor: HTN, DM, lipid, smoking, A-fib
o Anti-platelet (atherosclerosis) or Anticoagulant ( afib or
hypercoagulability)
o Rehabilitation




Summary

Hemorrhagic Stroke

Risk Factors :

HTN, Alcohol binge, Smoke, Obesity, Age, Race (Asians), Medications, Sympathomimetics

(cocaine)

Causes:

1. HTN is the most common cause

2. Ischemic stroke

3. amyloid angiopathy (associated with
Alzheimer)

4. brain tumors

5. Vascular malformation: .AVM (young
and drug free), Aneurysm, Cavernous
hemangioma.

6. Bleeding disorders/anticoagulant.

7. Trauma.

8. Drug abuse: amphetamine, cocaine, PPA
(in young always drug screen)

9. CVT (young female using OCP)

10. Moyamoya (CT-angio:“puff of smoke”)

Locations:

Basal ganglia lobar
gang regions

Investigations :

CBC, Coagulogram, Electrolyte

2 CT w/o contrast (will show Hyper
density)

3 CT-angio (to look for the cause:
aneurysm, AVM)

4  MRv(cvT)

>thalamus

Management:

Admit to ICU, Control BP, Watch for neuro
decline, DVT prophylaxis

vSurgery : only for cerebellar hemorrhage

Cerebral Edema Management: Ventilator,
Sodium, Mannitol

Saline)

Complications:
Treatment:

1  Vasospasm (prevent by nimodipine Intervention and inject coil in the aneurysm
for 21 days)

2 *Pontine hemorrhage lead to locked in
-Hydrocephalus .

syndrome (aware but can only blink)
B (pomitemB o ipperonic ) s



Lecture Quiz
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Q1: After a patient experienced a brief episode of tinnitus, diplopia, and dysarthria with no residual
effects, the nurse anticipates teaching the patient about

A. cerebral aneurysm clipping.

B. heparin intravenous infusion.

C. oral low-dose aspirin therapy.

D. tissue plasminogen activator (tPA).

Q2: A 73-year-old patient with a stroke experiences facial drooping on the right side and right-sided arm
and leg paralysis. When admitting the patient, which clinical manifestation will the nurse expect to find?
A. Impulsive behavior

B. Right-sided neglect

C. Hyperactive left-sided tendon reflexes

D. Difficulty comprehending instructions

Q3: On observation, a patient has a left facial droop. On closer examination his nasolabial fold is
flattened. When asked to smile, the left corner of his mouth droops. He is unable to keep his cheeks
puffed out. Eye closure is only slightly weaker compared to the right and his forehead wrinkles when he
is asked to look up high. What is the diagnosis?

A.Right middle cerebral artery stroke

B. Parotid gland tumour.

C. Leftinternal capsule stroke

D. Bell’s palsy

E. Cerebellar pontine angle tumour

Q4: A patient is admitted with a stroke. On examination of her visual fields, she is unable to see in the
right lower quadrant of her field. Where is the lesion?

A.Optic chiasm

B. Left parietal lobe

C. Right temporal lobe

D. Right optic radiation

E. Left optic nerve

Q5: A 35-year-old previously healthy woman suddenly develops a severe headache while lifting weights.
A minute later she has transient loss of consciousness. She awakes with vomiting and a continued
headache. She describes the headache as “the worst headache of my life.” She appears uncomfortable
and vomits during the physical examination. Blood pressure is 140/85, pulse rate is 100/min, respirations
are 18/min, and temperature is 36.8°C (98.2°F). There is neck stiffness. Physical examination, including
careful cranial nerve and deep tendon reflex testing, is otherwise normal. Which of the following is the
best next step in evaluation?

a. CT scan without contrast

b. CT scan with contrast

c. Cerebral angiogram

d. Holter monitor

e. Lumbar puncture

swers Explanation File

Answers: Q1:C | Q2:D | Q3:A| Q4:B | Q5:A



https://docs.google.com/presentation/d/1sAJ_jtBDl2q7lr01asSwJl7SwQpgHFH5gsyUkEmUl2g/edit?usp=sharing
https://docs.google.com/presentation/d/1sAJ_jtBDl2q7lr01asSwJl7SwQpgHFH5gsyUkEmUl2g/edit?usp=sharing
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