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Cerebral Blood Flow Brain Autoregulation

* The brain is very sensitive to over and under perfusion.

% Cerebral blood flow (CBF): is the blood supply to the * Cerebral autoregulation refers to the physiological mecha

brain in a given time. ; 5 _

nisms that maintain blood flow at an appropriate level du

s Normal CBF: 750-1000 ml/min “20% of the cardiac o ) 1 ,

utput”. 50-54 ml of blood per 100 g of brain tissue per ring changes in blood pressure.

min. 2Bl A AL w72 38, b‘ai“;“ * Physiological mechanisms of autoregulation:

C og _ :

%+ Ischemia: results if blood flow to the brain below 18- » Metabolic regulation.

20 ml per 100 g of brain tissue per min. - Myogenic regulation.
< Tissue Death: occurs if flow decreased below 8-10 ml * Neurogenic regulation: by sympathetic and

per 100 g of brain tissue per min. 2 ((,}D) Gsb parasympathetic NS




Blood supply of the brain I. Carotid system:

Common carotid artery — Internal carotid artery (ICA)%E‘: :
ach ICA enters cranial cavity through carotid canal. =

Bloed supply of the brain formed of two main system: :
Branches of the internal carotid arteries:
v 1. Carotid system il Syt \"'M« 1. Ophthalmic artery — Gives central retinal artery.
a¥ , _ 2. Anterior choroidal artery (supply choroidal plexus).

v 2. Vertebrobasilar system

2 3. Posterior communicating artery. -
r o s aotd o syl L ol b o TR % ;{4. Middle cerebral artery. -
5 thh“ -( Cisns Cavarod . 1P Cﬂ‘b“"l Gl & up TR q‘:‘* « 5. Anterior cerebral artery.
| C EA 5, VA ™ i o x = Tamink and Jaget buandh sll
ek O bands 8, &as T "‘(f,,,,m mu merg) o o Lo

,,,,,,

Gray rami communicante:

Internal carotid an
..I_._.a..._.a
carotid sinus h

of glossopharyngeal




—
Arteries of Brain
Inferior View

Arteries of Brain [Conm

Inferior View
Aeterior

Recurrene antery (of Heubner)

IL. Vertebrobasilar System:

- |
|  From the first part of subclavian artery — vertebral art

- ery — then passes upwards through the transverse fora
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Branches of vertebral artery

v~ 1. Posterior inferior cerebellar artery.(picA)—> / argest
- 2. Posterior spinal artery. branch
*~ 3. Anterior spinal artery.

4. Medullary branches.

Branches of basilar artery

+—1. Pontine (paramedian) branches.
2. Anterior inferior cerebellar artery. Aich
3. Internal auditory (labyrinthine) artery.
4. Superior cerebellar artery.
5. Posterior cerebral artery . \sst bandv CAE:;;)
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Yo Circle 7of Willis - Vessels Diﬁs;cted Oout a
2 " /l ° 4 D lt
Circle of Willis Tl S

Aeterior cerebral artery Perforating aneries
e —————

Hypothalamic artery

Definition: it is an arterial anastomoses between Nine q

. ‘ : Ophehaimic artery
arteries supplying the brain.

¢ Intemal carotid artery, - "/: < {o/ Racurrens anary (of Heusnes)
Function: Direct blood to other branches in cases of | AT PR AMM""’“““’
occlusion and connect carotid system with vertebrobasilar l e mm.mmﬂj&ﬁﬁ{ S
S}’SICIn. 7 \_;“ GWAZ& ¥ I Posterior communicating anery ) x\ T = h'SW:‘::::ooh:nu atery
- eyt : V-baswr o avend Y \ e il
Circle of Willis formation: v, @ﬂﬁ\{iﬁ ey oty
L g 2 - 2 | N @—a‘\ £ Artenor iate an
a. Anterior communicating artery (One). oAy S wﬁ; ,3,:1\(, == ) N
b.  Anterior cerebral arteries (Two). Gp 40 e s ~ g oL
¢. Internal carotid arteries (Two). T Rask ary
d. Posterior communicating arteries (Two). | e - (el 3coustio ¢ ESD)
¢. Posterior cerebral arteries (Two). AR
\Vertebral anery
Cerbrovascular Disease Stroke: Epidemiology
3 1_‘""')!\ —ML\
» Stroke “Brain Attack”: is sudden focal neurological # v' 800,000 strokes occur each year in the US.
deficit due to vascular lesion lasting\longer than 24 hours - 728 6 *
ERYRIES : = et v ent strokes, — 2\ =¥ /2 h
wed .55 gl 200,000 are recurrent bt 2y
v One new case of stroke every 40 seconds in the US.
» Minor Stroke: patient recover without significant deficit : e
, usually within a week “24 hours-7days”. 8 v" The third leading cause of d.eatl? ’l 7Z,Ou00 d}e within one
e =V 24 L e s cap, ¢S 2 sl 2 year-25967 - I Wl W s C Y gg
> Lacunar infarction: lacunes are small (<1.5 cm) area of v" One person dies from stroke every 4 minutes.

infarction seen in CT, MRI or at autopsy. ‘
Wo ol y Ja ) Gap o QMsm  mIAOC =
had weaknes > —%- oot M=y \ive with permanent disability.

deluit ,fer)é v’ The leading cause of long-term disabilities, 15 to 30 % &
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v The annual incidence in the UK varies between
150-200/100 000,

¥ World Health Organization estimates that 15 million p
People suffer a stroke worldwide each year,
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Stroke: Risk Factors

“Modifiable” wysi i % AN -
dis M N g,...d
Y« HIN yee Pl Sewie hadvk
v+ DM o =, Compladtion
v+ Cigarette Smoking. a3
¥+ Heart disease (valve disease, AF and others). ( \’05060"‘*"""’“)

v+ Dyslipidemia

&+ Obesity.

v+ Carotid disease (carotd stenosis)., alwesdonss
=+ Physical inactivity. 2oL\ A

¥ *  Hypercoagulability

« *  Drug abuse (e.g. cocaine use).

*“+  Heavy alcohol use.

¥+ Hormone replacement therapy.

¥ +  Oral contraceptive —» T

\
Ukt A & mdmuJ £ @Ay « Y - Vasoconstriction

=% N0 @J{t - V’Ancmus,‘vascuhus

Stroke: Risk Factors

“Nonmodifiable”
WSt Y, b Sl A e bl

-

% Age: risk doubles for every decade after age 55 yeary,

< Sex: Male > Female.
-_—
< Race: African/Black American > White American,
< Heredity.
% Family history of stroke/TTA

Vessels Disease- Risk Factor of Stroke

Large vessels include both:
# The extracranial (common and internal carotids, vertebral)
~ The intracranial arterial system (Circle of Willis and proximal
ches)
Pathologies affecting large extracranial vessels include:
¥~ Atherosclerosis
“ % Dissection
¥ ~Arents (Giant cell artentis)
~ ~Fibromuscular dysplasia
Pathologies affecting large intracranial vessels include:
# Atherosclerosis
~ Dissection

- .\umnﬂanunalory vasculopathy
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High-Risk Cardiac Source for Embohc Stroke Blood Disorders- Risk Factor for Stroke

4‘ La
Atrial fibrillation. w/ AT ‘“‘-Cf WX

>
#  Rheumatic mitral or aortic valye disease. S wdari o
#  Bioprosthetic and mechanical heart valves. suld = s5h o cldd »Sickle cell anemia.
55 years »  Atrial or ventricular thrombus. .
i »  Recent myocardial infarction (within one month). > Poly cythemia vera. .
»  Chronic myocardial infarction together with ejection fraction <28 » Essential thrombocytosis.
percent. Sene ) .
rican, » Symptomatic congestive heart failure with ejection fraction <30 pe rotein € og S deficiency. — 4 Coagulastion
rcent. » Prothrombin gene mutation.
e gRaleC ca'rdlomy OPatl.ly:' ; ; » Antithrombin 11 deficiency.
» Nonbacterial endocarditis as found in patients with systemic lupus, : :
antiphospholipid syndrome, and cancer. » Antiphospholipid syndrome.
»  Infective endocarditis. »Hyperhomo cysteinemia.
#  Left atrial myxoma. 5 CheG 3
# Coronary artery bypass graft (CABG) SUrgery—e £l e i a,a&uhﬁ'm.)l s Vidosity B8 b bl
CIRVARESIPN o et G, sheke st db e \sDn gl g A Dlecd)
dssall WU octudugion 3205 Yo vt o (’.rarmu detachmnt  y3 S
C‘-Nb‘a’x awa e
k Classification of Stroke
"OKE
Thrombotic Stroke Embolic Stroke \ : '\ )
ral) e ; s s TN 29 Hemorrhagic 1 2R e chemic
oximal b Ischemic St"_,ke@ ?J C—:’?f i .~ . Stroke i —_ Stroke
Thrombotic. 'H / ) ﬂ
Embolic.
Lacunar, W?.imm' :‘3%:’:";:
Hemodynamic. ey
Cersbral ¢ s of
oo Hemorrllagic Stl'OkC Hemorrhage 4 ¥ 0
lood 1
Intracerebral and intracerebellar ) Blood ol s e —
. v of the brain
hemorrhage 10%. B e

Subarachnoid hemorrhage 5%. by
gt g
Yupiure am:g”‘ o
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Cerebrovascular Disease ' “Ischemic Penumbra

\schamic B | {chemic CME
L awident
< — . . : reversible
». Carotid ischemic stroke- 80%. HM st
-
e -“P area that surrounds the 3oe
3/4; s

> ‘Vertebro-basilar ischemi -20%.
fe stroke- S ischemic area in which there
fsie
(.4 is reduced blood flow but w
~X ohlwb L \g‘_\ ¢s1) 3k W blood o )
: podusion T hich can be restored (3 houvs
Vialie ﬁ.m.s o), p o T
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Ischemic Stroke _ a. Thrombotic Ischemic Stroke
e Result of inadequate blood flow to brain dumpartior
complete occlusion of an artery. ALIA b e L X
T umbiws P ki Th o
e Types of the Ischemic Stroke: Othervslotsis 4P o0 St Cerei);:e dls':lto occlusion of large &
o - vessels.
a. Thrombotic stroke. Sl AT :
b. Embolicstroket e Associated with HTN, DM, and #6

5 r er 1
¢. Lacunar stroke. s aferosclerosis.

d. Hemodynamic (Watershed) stroke.

Mgt © 50% are preceded by TIA. Twﬁ,‘
~ ° Progressive symptoms during hours
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Second most common cause of ischemic Q0% Tty WP Yo,
3

I’y

e stroke > 25%. 4

» Third cause of ischemic stroke- > 10%.

v » Occlusion of deep penetrating cerebral arteries due HTN, DM
and vasculitis.

> Sudden, rapid occurrence of severe nsal
vetrologic deficits.

« Small lacune with minor neurologic deficits: motor and
sensory loss.

T : o |, infavchion
l_cndcnc; t(_) hemorrhagic transform (% in cistal
tion. iSMS\ Né" \’D; e fé C_»g . bt’qrdcs
hee- Taestorention = (herrerbagic inarchion) : G’ Pooded |}
e Cardioembolic stroke. Snal
P Arterioarterial embolic stroke. | '"g"?“’"
M . - -
\Qo"(k cb/) L QY*‘ ;gad) CR&WHA AkO &;l —s_-‘\’ Middle cerebrai artecy m&r
newlgic delot
D. Hemodynamic Ischemic Stroke gusia cs*vmé_\\,@ Transient Ischemic Attack
- : Stivke
Qettle vedukin 5 =P S,9u0 Bip L&
s . : y B » Transient Ischemie Attack: transient episode of focal neurolo
» Hemodynamic or W______atershed ischemic stroke. hap f“‘d“"‘u‘ e ® gic deficit due to vascular lesion lasting (with complete recove
» They are due to cerebral hypoperfusion in the most distal ﬁ o ry) from a few seconds to 24 hours and without acute infarc
i S ompsatind” HIN ; —  ————— S EOT:
arterial territories. 0 Lo 4D tion. h 24 R M Al i
. , 4 o (plarchn @
» Can produce bilateral neurologic symploms. b S al, et o AT En L
\F 2L R }5; ; Sgstmic  wa) P Q) 0 =y U = S - Ilssuc-hase‘d deﬁmtmn of TIA: absence of 1schemic infarction
hypopertudion _ SR <L by neuroimaging.
e These occur in situations of prolonged hypotension during: BT <l e A
Severe dehydration. J diavthea ok Rt 2/ A tissue-based TIA definition noted that clinical symptoms of
Operations under general anesthesia )'J/b/ﬂ'ybc"" TIA typically last less th: » h
: isi y last less than on¢ hour. A
Aggressive management ofpulwl”aorhlpﬁr—%‘wgs's S‘-‘\ Foll yP ) ot 5 8 U o s ot .v-fl +*
< Cardiorespiratory arrest. ek *’? Q gNY, 3= 'b:p R _;1 5 Wl G-
(SR LY o3, O Ayt VP diwehic .. 8
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% Newro. delicit symptoms > 24h — Shroke
% = - < 24k Wit infarchion —TIA

* 2 o z ith =

> Transient symptoms with infarction or "cerebral infarction
with transient signs"': transient neurological signs (<24 hours
in duration) can be associated with ischemic infarction.

» Patients with Transient symptoms with infarction have a higher
%er short-term risk of recurrent stroke than patients who have §
T ransient Ischemic Attack (without infarction).

oy M- Ple S S ¢ TR e J;L? Trangent with ilachion

L e Wi Stke Score 0 to 3: Low twg)-day stroke risg)(l%). M
- N " *
2 = Wohor itV b 0 Wty @ © Traienr dysavit ¢ lollo @b CUH o
=i other %m{’hﬂ: ] —-""6\7’37_; sl ¢ Lovmn =255 (pley|

Clinical manifestation of stro!&g,@

Sudden onset of :

the body (Unilateral: monoplegia or hemiplegia).
Unilateral numbness or loss of sensation.

X

* Discoordination “ataxia”.

N

Speech difficulty: aphasia or dysarthria.

A : ~ipsilateral facial ia, B
&« Acute unilateral loss of vision. , aue wentdl stalus Unange , Contligion humbness, nystagmus, cerebellar ataxié,
« + Dizziness, sudden falling, especially with any of the othe pariek Syndrome, dysphagia, dysarthria and contralatersl ¥
5\3]}3_ prss damuge C\\mb\‘@u.; %} dl& f'
“ « Acute mental status changes. confusion, coma. by g
o : due o a’anu? Jamdg spinl nudlus o
v~ «  Seizure. 5\ Mk”ud%v\ SP‘W
, Ot Lownivs
5 N iy~ Gl 55 Gnfe plas > Yip Lo ool e Vel LU0

: laks -
: S pivo-thalawic Hact

b AT /ﬂﬂ,((ﬁoﬂ u/ln““
Hanciet $9rs

The _A%C D2 Score
p

e

|

» Age: =60 years = 1 point. i
« Blood pressure: Sys. =140 mmHg or Dias. 290 mmHg =1 poing
_« (linical features: unilateral weakness = 2 points; i1solated
disturbance = 1 point; other = 0 points.
o Duration of TIA symptoms: >60 min = 2___points; 10 to 59!111'11:]
point; <10 minutes = 0 points).
» DM: present = 1 point.
Stoke
Score 6 to 7: High two-day stroke risk (8%).J
Score 4 to 5: Moderate two-day stroke risk (4%).

4] Vel o/ g_ouit)!'? {1}'3 ab ko Afy

Medetait <—-‘( ot U)o
Brainstem Infarction

*\\Hemimedullary syndrome) lateral and medial medullary syt

drome “Occlusion of proximal part of vertebral artery”.

*‘(Lateral medullary syndrome) also called posterior infefior

cerebellar artery (PICA) thrombosis or Wallenberg’s syndrom




y syn

a1 2 e 3 \v‘ areg N > »
Brainstem Infarction Oren ant spiod 47 Brainstem Infarction
Veriial A< ¥
* Medial medullary syndrome ‘Dejerinreisyn(*i'rome

“occlusion

S e : Coma: follows damage of the brain reticular activati
e of ASA”: also known as inferior alternating syndrome, #pv

ng system (V S
. Jaenie:
'he locked-in syndrome: basilar artery occlusion Cma
\‘gpoglossal alternating hemlplcg_ljdz This results in the infarction

* Millard-Gubler Syndrome “Ventral pontine syndrome” or crossed he

of medial part of the medulla Oblongam Charuclcrjzcd bv: miplegia: ipsilateral facial nerve palsy “LMNL” and contralateral hcrmgleg \a

5L S o , de o damage hypoghsse * du o dawate oty nudes ) il N i Pons
* Tongue deviation €9 the side of the lesion. dud il — — _ ‘
= nu ‘Pb‘ \Lﬂ\ ile syndromes:)ipsilateral VI nerve palsy and facial nerve palsy “LMN L

€’ and contralateral hemiplegia

* Hemiplegia on the (‘omralatcr@*sidc of the ICSiO']\—o dic b durese SHBY
s : — . s m‘ﬂ spwuﬂ * Weber syndrome: ipsilateral third cranial nerve palsy and contralateral e
* Loss of deep sensation on the(contralaterad side of the lesion Hatt (|,

.  Nie fouch dooe Lrosig

nnplugla)g__') bm OClubsmator nucleees 1n mu/h:[n s Qrmsﬁnﬂ Tragt
MQL . A) * Benedect syndrome: ipsialateral oculomotor nerve palsy with hemiataxia
dae o damage  lemindid dlove grauk and Gumbe  nuke

and contralateral hemiparesis with iny oluntary movement “chorea . tremor

MR\ o dad oyl T
CT « +  Sikedb MR\ x

Stroke: Investigation Blood vessel visualization: Duplex scan
l ¢ ISI()()d C\f(llll:llloni Cl;(? ISI{ NS SHEVCHENKO ::;;J{':;a;;u\:‘lfé;-
v o a TIS 0 8
2. Risk factor detection: Cholesterol, Triglyceride, glucose B e ~ e SETACHS
P T W g . )
oy v > » - > -
level, coagulate state R el il
n THT
3. Cardiac evaluation: X-ray, Iigi. Echocardiography in s 2ad B3 A
— : : I Meg
. A % 73d8 Hss
swipected cases, to exclude embolism ey

4. Brain imaging: CT scam&@’o

Blood vessel visualization Duplex scan (combine ultraso-

>4

und imaging with Doppler evaluation), MRA, Cerebralan-
O S .
glography S“fb.‘ i
N o
Wl rma b
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CT ma nifestation of ischemic infarction

VECT manifestation of ischemic Infarction is a zone of slightly

¥ reduced density ( h_\‘podensc). be

ginning on the second day
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B, Ubraine,
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and with a maximum around the fifth day. 0sS3P fardivd!
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# The final stage of an Infarction, the encephalomalcic cyst.
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Arteriogram - Acute Stroke
Basilar Occlusion

The Effect of Treatment on the Penumbra

Viable

Potentially vi
able

Dead

Good treatm

\ ent

Poor treatment

v

vy FAST.
7 > call 101.

j{.r"-
C

!
%
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FAST Acute Stroke Presents to ED

2 > Ensure medical stability:

L ACT EA.ST!

: Aﬁg’s (airway, breathing, circulation).

f:': N ‘; : :_EACE ALl person filon assgl;'t! 4 . Care of the unconscious patient (4Bs): “Bed Blaf'llder, .
"h ; ,;A_;_:.‘.; 4 Bowel and Breath” el "ej j L F ol d"
. Ask the person to raise both arms; e -"—le’n:".‘ xt » Rapid assessment : Natlonal Institutes of Health Stroke %
i  stale (NIHSS).
;l;i(cg.l A Persor;:Zipeéa:’a P &0 > CBC,Serum glucose, KFT. _, hypgy -v.-bsi,’ o
*To call 101. PHECE Rioia

> Non-contrast brain C’l‘

National Institutes of Health Stroke Scale Inpatient work-up
“NIHSS”
= Lipid profile.
~ The NIHSS is composed of 11 items:
1. Level of consciousness, HbAlc.
2. Horizontal eye movement.
3. Visual field test. » ESR, CRP.
4. Facial palsy.
5. Motor arm. ~ » Blood pressure monitoring.
6. Motor leg. 0 , §m ; , . . . :
7. Limb Ataxia. = T -~ Brain MRl ifavailable.
8. Sensory. st
9. Language. 5-15 | Moderate Stroke . » Echocardiography.
10. Speech : ‘ i ‘ b
11. Inattention. 16-20 Moderate to Severe Stroke i_f':‘ - » Vascular nnaging : & i
21-42 | Severe Stroke fagary ~ e A6 ek
Rl e LR
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Treatment of Ischemic Stroke

» Thrombolysis therapy (3-4.5 hour time window)
: immediate brain CT is essential, Tota] dose of intr
avenous tissue plasminogen 0.9 mg/kg, maximum
90 mg (See contraindication),

» Mechanical thrombectomy: significantly decreas

ed disability and increased functional independence
during the first 90 days.

» If present contraindication for thrombolysis give as
pirin 325 mg/day:.

~ Anticoagulant if needed.
» Statins.

Stroke Prevention

° Appropriate lifestyle modification (smoking, ex
tc).

* Management of hypertension.

* Glucose control.

* Management of dyslepidemia: Statins.

* Small vessels disease (lacunar): single antiplatelet Aspirin (8
0-100) or clopidogrel (75 mg) daily.

* Proximal carotid stenosis > 70%: carotid revasularization.

* Intracranial stenosis, aortic atheroma, carotid artery stent
* dual antiplatelet Aspirin (80-1 00) and clopidogrel (75 mg) d
aily for 90 days. o

* Atrial fibrillation: anticoagulants (Warfarin, Eliquis or Xarel

ercise, diet e

to). WGV(W‘M o Mi" Valve Y¢W’§ S 5
[ R

> Blood pressure care:

Ns A,_F- Lan ¥ &lIn hypotension, raise the BP smoothly with vasopressor
g\ ot s or fluids,

In hypertension, gentle reduction of BP if above 220/12

2205 qup vy S mmHg (<185/110 mmHg in patient with thrombolysis ¢
\20 — = ‘
o g Thempy, T ; .

ComPensit Y - For patients with ischemic stroke Who are not treated wit

: it h thrombolytic therapy, most guidelines recommend that b

bood pressure not be treated acutely if the BP below 220/

Baa ) ';jﬂ.l ¥ 20 mmHg. ' o :
(<18 )0 - Gentle reduction of BP in patients with active ischemic
b Ln Me_ e coronary disease, heart failure, aortic dissection, hypertgn :

G sive encephalopathy, acute renal failure, or pre-eclampsia/
‘”lrmbu I¢ ]

eclampsia, eyl detachvrent A
o Prevent inb raniot b[% LA 0 G S _—,y\.u =
Qently — Ly

Case#1

* 55 years old man
), TR HTN, smoker 20 cig/day, dyslipidemia.
uFsple 6 hours before coming to ED with sudden loss of strength and

eus f £ 02 3 similar episode resolving Spontaneously in minutes,

O « Physical examination: conscious, disorientated, left side

hemiparesis+hemihypoestesia predominantly facio-brachial,
and left side homonymous hemianopia

* BP: 180/95 mmHg, HR:80/min, T: 37°C, Sa0,: 90%
~ * ECG: sinus rhythm no signs of ischemia
E . Lab blood test: normal
- ¢ Chest X ray: normal




Case #1

> What shouig be the next step?

a). Give ilnm@:iiately 325 mg of aspirin

b). Give anticoagulant-dose of jv sodium
¢). Treat with iv tPA.

d). Call ICU for immed
intubation

e). Perform an urgent cranial CT

Shokehy ¢ L5l

~heparin

iate admission and orotracheal

Case # 1

initial /Iours
b3l
W-8h W

bk ) 4
~Lp 1

Case # 1

> What should be the next step?

a). Give immediately 325 mg of aspirin

. . i ~ - . .
b). Give anticoagulant-dose of iy sodium-heparin
C). Treat with iv tPA

d). Call ICU for immediate admission and orotracheal
intubation

€) Perform an urgent cranial CT)

stk »3 2

Case#1

> Which is the best therapeutic option for our
patient?

( a_!. Antiplatelet therapy with 325 mg aspirin |
b). Anticoagulation dosing heparin
¢). Thrombolysis with iv tPA |
d). Aspirin and clopidogrel combination
€). Mechanical clot extraction




Case # 1

> Which is the pest therapeutic option for our
patient?

a). Antiplatelet therapy with 325 mg aspirin

azulation \!('*_\-;":3.? acparin
olysis with iv rt-PA
Spirin and clopidogre] combination
nical clot extraction

Case # 1

= How should we manage blood pressure in our
patient?

. 43). Not use antihypertensive drugs because it is better to
o3\ sublitg keep high BP values in that kind of patients.
(‘* N

b). Give antihypertensive drugs sublingually to obtain an
important and maintained decrease of BP values.

o ¢). Give antihypertensive drugs Intravenously
33 e d). In the acute phase of a stroke we should target BP
e values below 140/60 mmHg =
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Case # 1 \

* 2 h after the arrival to the ED the nurse calls ys
because the partient presents BP values of 23() 110

mmHg P el |y )
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a). We should not yse antthypertensive drugs because it
IS better to keep high BP values in tha kind of patients.
b). We give antihypertensive drugs sublingually to obtain
4l Important and maintained decrease of BP values.

¢). Give antihypertensive drugs intravenously

d). In the acute phase of a stroke we should target BP
values below 140/6() mmkHg
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Case
# 1 Case #2
(\3\-‘\ N1 @ =8 ) * 77 years old woman
y lC]l anial CT performed 4 day * No significant previous medical history. No previous medication
S laler : / &
* Car Ou.d Ultrasounds: 80% fisiod & ‘,J-'“ A week before: unstable gait+diplopia episode that lasted 10
stenosis in Rt ICA. ™ @l mins,
* Treated with angioplasty + s * Physical examination: right homonymous hemianopia. arrythmia
tent S0k in o s diastolic murmur on mitral focus. =
* Discharged 14 days later wit Mitl Valve « BP: 160/70 mmHg, HR: 80/min, T:36,7°C, Sa02: 95%
h mild | 1 5 : i
mild left arm paresis gﬁ:(}t %F 8(')/mm | TR R W oy
S ‘hest X ray: norma B <l
\echaalioein =+ Blood lab test: normal &5
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Case # 2 Case #2
» ae i schiert,
Inlardhin 17
IF. peA > In that case we should,
X iy ol 1o a). Refer the patient to the Neurology out-patient clinic f
\F Posienor e or further studies.
(oncbal artens ’lﬁflﬂ”‘“— W] 2 b). Give aspirin and discharge the patient back home sinc ‘
P IF oupitef e the symptoms have been transitory. Stuess T AR s dy
e v bty v” c). The patient should be admitted and anticoagulant treat
,,,,,, 77,2 ment should be started immediately.
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% d). Our patient is too old, anticoagulation is contraindicated



Case #2

> In that case we shonld,

Refer the patient to the Neurology oui-patient clinic f
or further studies

Give aspirin and discharge the pati
¢ been transitory

¢). The patient should be admitted and anticoagulant treat
ment should be started immediately.

Our patient is too old. anticoagulation is contraindicat

ent back home sinc
¢ the symptoms ha

Case#3

» 75 years old man
* Myocardial infarction 15 years ago, chronic nonvalyyly
treated with oral anticoagulants.
GhaN 8 o Found on the ground with right hemiparesis and
LM Agp,  difficulty to talk.
" ""% ¢ Physical examination: good LOC, global aphasia, right
te Gu «hemiparesis (Facio-brachial type).
245" o BP: 170/70 mmilg, HR:90/min, T: 37°C, Sa0,: 93%

m * ECG: AF at 90/min
3{“‘""‘1 * Chest X-ray: no significant changes )
g * Blood lab tests: Biochem.- CK: 1200mg/dl, ‘

Hemogramme- normal, Coagulation- /ANVR: 1,4

Depressed LOC, vomiting, hea hémi legi ocep
halic deviation of head to Je X el

-

* BP: 220/130mm Hg, HR: 95 T. 37,6°C, Sa02: 93%
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Case#3

Case # 3

- How should We act in that case?

g LB

: i 2 How should we act in that case?
a). Anticoagulate Straight ahead be

; cause it’s clear our pat
ient suffered a new embolic stroke

b). 1 : o8 a). Anticoagulate straight ahead because it’s clear our pat
). Increase antiplatelet drug dose ient suffered a new embolic stroke.

¢). Call to ICU b). Increase antiplatelet drug dose

d). Repeat cranial CT ¢). Call to ICU

v d). Repeat cranial CT

Case#3

L Case # 4
iy ko inrcti) (0

rick (ch <2 v
Sdlon & Bz 27, phil v
e * 62 years old woman '

* No previous medical history. No medication

blew~s * 2 weeks Progressive difficulty for saying the names of g
\_;:' objects, in the last 3 days weakness in her right hand. _
v * Physical examination: predominantly motor aphasia, right

1thcrnsc t arm paresis, increased DTR
* BP: 120/60 mmHg, HR:80/min, T: 36,5°C, Sa02: 96%
* ECG: sinus rhythm
* Chest X-ray: normal

* Blood test: normal
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Case # 4 Case # 4

Case # 5 | Case # 5
By Chp iy

¢ 24-year-old woman

* For 24 hours was feeling numbness of her left arm
and left leg + poor balance, worsened in hours

® 6 or 7 months ago she had similar symptoms,

What is the correct option for this Patient?

a) IV tPA should be used in that case

_ ®) A lumbar punctyge and brain MRT wil help us to
resolved in a few days . L diagnose the patient

* Two years 4go she had an episode of blurred vision ¢)  We should treat her with high doses of
that resolved in about 2 weeks.

metilprednisolone (1000mg) during 5 days
d) bandc are correct



Lecture: 3
Hemorrhagic Cerebrovascular Disease

MD, Ph.D of Neurology
Consultant inNeurology Department,
Nasser Hospital,

Assistant Professor,

Faculty of Medicine., Islamic University
Faculty of Dentistry, [ niversity of Palestine

Case #

80 years old woman
Mitral stenosis, chronic @treated with warfarin
Comes to ED with vomiting + headache followed by
right hemiplegia and speech disturbances.

Physical examination: stupor, global aphasia, right
hemiplegia (Facio-brachial type).

BP: 190/120mmHg, HR:90/min, 13/9‘{ Sa0,: 89%

ECG: AF at 90/min

Chest X-ray: normal
Lab blood test: Biochem: normal, 17.000 leucocytes,

.\
warlavie’ ¢4 B S W4

Coagulation: /NR. 5.2
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Case # \

> What is the correct attitude in that case?:

a). Consult the Neurosureeon

b). Withdraw and revert the anticoagulant therapy. Wﬂv"‘"‘“), Casyp

c). Treat HBP with iv labetalol ~ ¢WXen &6
d). Take some blood samples for culture and begin
empiric antibiotic treatment

¢). All those measures are necessary

Case #

38 years old male

No significant previous medical history. No previous
treatment.

After lifting a heavy box, he started with severe headache
and vomiting, in the next minutes: progressive reduction
inthe LOC.  lewl d3 Consuowsness .

Physical examination: stupor, confused, neck rigidity.
BP: 170/80 mmHg, HR: 70min, T:37.7°C, Sa02: 98%
ECG: sinus rhythm

Chest X-ray: normal

Blood test: normal

Case # )

= What is the correct attitude in that case?:

a). Consult the Neurosurgeon
b). Withdraw and revert the anticoagulant therapy
¢). Treat HBP with iv labetalol
d). Take some blood samples for culture and begin
empiric antibiotic treatment

v €). All those measures are necessary




Case# v Case# ¥

$ T 3 o A [ « --
T el of our patient js: > The correct management of tient is
: nt of our patient is:

b). Consult a neurosurgeon
¢). Consider admission to ICU.

Dition of &
b). Consult a neurosureeon

). Consider admission to (@]

d). Give laxative treatment, W GV axatifre .
€). b, ¢ & d are correct 0 ;)’ b]c:S’L;i;rle i ‘t' T Conctipdons domt miae
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Intracranial Hemorrhage :Classification of Hemorrhagic Stroke

Intracerebral
hemorrhage (10%):
Bleeding within the
brain due to rupture of
small blood vessels,

Occurs mainly due to

high blood pressure
\—

I Intracerebral and intracercbellar hemorrhage

2. Subarachnoid hemorrhage (SAH)—-pb

3. Subdural and epidural (extradural) hemorrhage

Subarachnoid

Hemorrhagic stroke: Account

'Yaumhi w4 (Sfbn*dnou&’ 284 Q;u ) bf" X for 15% of cerebrovascular : g?:;gg;?:;}:%):
disease. Results from rupture subarachnoid space,

of blood vessels leading to commones cause is

s = u (_‘_Q"A bleeding in brain or e e e
16 1S e Y2 C subarachnoid space 'AV malformation.




Hemorrhagic Stroke

Intracerebral Hemorrhage Subarachnoid Hemorrhage

o AT s P T T P
’ ’

Hemorrhagic Stroke

I. Intracerebral hemorrhage (10%):
+~ a. Basal ganglia hemorrhage.
. « b. Thalamic hemorrhage.
«C. Lobar hemorrhage. —, (k. I
d. Pontine hemorrhage.
¢. Cerebellar hemorrhage.

f. Intraventricular hemorrhage.

2. Subarachnoid hemorrhage (5%).

Causes of Hemorrhagic Str“"& '

» Intracranial aneurysm and AVM 1uptures
» Hemorrhagic bloc blood disease QWMM MMW
» Hypertension and DM with cerebral angiopathy

»» Tumor of the brain complicated by hemorrhage
» Cerebral amyloid angiopathy

» Hemorrhagic transformation of 1schemic stroke

> Acute bacterial meningitis
» Vasculitis (e.g. SLE)

» Idiopathic
~>  QuWeX doe antidoag ulauwx

Intracerebral Hemorrhage

braic frssve 5 deb ez
»Intracerebral hemorrhage occurs within the brain ¥

substance.
»When the hemorrhage occurs deep in the hemisphere
\ 2
A \:;( f’A WS rupture into the ventricular system is common
‘ \

> Site of hemorrhage in hypertensive patients, up to 70%
occur in the basal ganglia and thalamic region
b\ D davet anvy Gl idfle (mbul ~o bandy 2 ?
$& oGl dy oy sl 5 _szy, able o hamorruge
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/ Site of Intracerebral Hemorrhage

l. Supratentorial hematoma: lobar, basal ganglia

and thalamus.

2. Infratentorial hematoma: cerebellar and

pontine hemorrhage. , brain sion
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Lobar hemorrhage Pontine hemorrhage Hemorrhage of basal ganglia

and intraventricular

* Sudden onset of headache, vertigo and vomiting
followed by either rabid or gradual (24-48 hours) loss of
consciousness (ema , oo 51 =

* Sudden onset of hemiparesis, hemihypoesthesia and
homonymous hemianopia

* Sudden onset of ataxia,

* Sudden onset of dysarthria and dysphasia

* Sudden dizziness, sudden falling, especially with any of
the other signs

* Acute mental status changes, confusion

L Queily
! N Ransis ne (P
- ‘ C 3 hcmonl-.-,‘o =
* Fever, pinpoint pupils

Lp dw Yo irtilation 0 hﬂpnf‘ualuma. reaptor - ( ontral &4&()

Hemorrhagic Stroke: Investigation

+  Seizure

1. Blood evaluation: CBC, ESR
2. Glucose level, coagulate state

3. Cardi aluation: X-ray, ECG
ardiac evalua y T

best Choe
5. Blood vessel visualization: MRA, cerebralangiography.
AVM A anegrim =% MO

4, Brain imaging: CT scan & MRI —»
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CT of intracerebral hemorrhage
Lokt
vt
/ . . -~
»CT is more sensitive than MRI in the detection of acute
intracranial bleeding

»The fresh hematoma is a focus of homogeneous hyperdense

area with perifocal edema. Q&W‘
» The density of hematoma decreased and becomes isodense
after 3-6 weeks
» After complete absorption of the hematoma (third to sixth
month), a hypodense defect can develop with CSF cyst.
I A>Y W N hemator x
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Left head of caudate nucleus hemorrhage with
intraventricular involvement

jeus hemorrhage wity
ar involvment
schemic infarction

ntiform nuc
tricul
al i

Right le
intraven

Ol1d right front

Recent
hemorrhage
[9,)4, Aer'se
leaisn in pasal
nules

Blood in
lateral
ventricle

Massive right fronto-parietal hemorrhage




/ Bilateral intraventricular hemorrhage and sclanarc
ventricular dilatation Medical Complications of Stroke < \ e«
S Lo =wbw 126
Recurrent stroke Dysphagia

DVT -~ Seizure

Pulmonary embolism Depression

UTI ~ Central post-stroke pain
Pressure ulcers syndrome

Spasticity and Shoulder pain and
contractures. dysfunction

Bladder dysfunction = Malnutrition and
dehydration

Bowel dysfunction

Aspiration pneumonia

(Y & s & 0z

an ‘ 19 ” . ]
Intracerebral Hemorrhage “ICH” Score Thirty-day Mortality Rates
« This scale for predict mortality after ICH. MR 137 =\ pint p @l g
e et S ; oo " MR QF. — U powt
<+ The ICH score is determined by adding the score from MR ooy 5 [eint P»m
each component as follows: v' Mortality rates for ICH scores of l 2,3,4,and §

% Glasgow Coma Scale (GCS) score 3104 (= 2 points); GCS ,//—/;f,,:’
5to 12 (=1 point) and GCS 1310 15 (= 0 points) werel3%., 26%, 72%, 97%., and 100 %, TCSpCCtiVCly.

vy [CH volume >30 cm3 (= 1 point), ICH volume <30 cm3 (=0 v No patient with an ICH score of 0 died. —p Opsint Blo®

( st
pomts& S o, R L re— ) st

< Intraventricular extension of hemorrhage present (= 1

Tl FAPRNTS P hemev(w ~e norfalty ¥

point); absent (= 0 points). VAR . Y
oo lntmtcntmmlorlgm yes (5 lpomt), n6 (—Opomts) k,m”{.._ AN\ Gy uuL.s \5\ ¢ M_}, elovary

& Age >80 (= 1 point); <80 (= 0 points). o Ot 6 Yetvay JU




Management of Hemorrhagic Stroke

A. Medical: e Gslo I A, L
by ol wip 258 A
» Care of comatose (4Bs): Bed, Bladder, Bowel and Breath

» Care of fluid balance

»Symptomatic treatment: antihypertensive, analgesic

» Correction of fever

» Cerebral dehydrating méasures

»Convulsion prevention: Epanutin (phenytoin), Tegretol

B. Surgical: Surgical evacuation of hematoma

exlemal g Nentiahstmgisp  Obshuckie hdoophy >
draimge

Supratentorial hemorrhage with volume <10 cm3

and/or minor neurological deficit.

cerebellar hemorrhages <3-4cm with good LOC

Patients with GCS <4, except for cerebellar

hemorrhage (surgery or external ventricular drainage

should be considered in patients with very low GCS )

Hemorrhages in pons or midbrain.

Cerebellar hemorrhages > 3-4cm or with neurological
deterioration, signs of brainstem compression, and/or
hydrocephalus. Should be treated surgically as soon as
possible

Surgery is Intracranial hemorrhage associated to an structural
FIILTTTSIT (M lesion such as aneurysm, AVMs, which are surgically
accessible

Patients younger than 75 years old with a lobar ICH of

medium-big size (>50 cm3) and/or presentmg
nenrolooical deterioration

Surgery is not
recommended

of Intracerebral Hemorrhgg

Management

>Supratentorial hematoma:

«Conservative
-Surgical evacuation in huge lobar hemorrhage when

hematoma superficially

» Intracerebellar hematoma:
«May be conservative in small hematoma

«Otherwise, urgent surgical evacuation

» Pontine hemorrhage:
«Usually conservative
» Intraventricular hemorrhage:

»Conservative
+Ventriculostomy in obstructive hydrocephalus

Prognosis of Intracerebral Hemorrhage

»Poor prognostic features:

*Large, deep hematoma
*Intraventricular and pontine hemorrhage

*Deep coma, pyrexia and convulsion
»Good prognostic features :
*Small superficial hematoma (lobar)
*Conscious patients, with normal temperature and without

convulsion
»The mortality rate:
*from 25-60% (more than 90% in the patients with coma)
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Spontaneous Subarachnoid Hemori hage

#Spontaneous bleeding in the subarachnoid space

due 10 rupture of intracranial aneurvsm or AVM

under high pressure.

»SAH accounts h\l'é“)ﬂl".\lmkc.\

»SAH occurs in approximately 6-10 per 100 000 per

!
year M W 23 — ~UL W s Qf\ *
O loo 00w
’.‘_/‘L

Epidemiology of SAH

» Annual incidence of SAH:
«2 cases per 100 000 population in China.
*8 per 100 000 in Australia and New Zealand.
«22 per 100 000 in Finland

23 per 100 000 in Japan

> The incidence of SAH increases with age. occurring most

commonly between 40 and 60 yearsof age.

»>SAH is affecting 30 000 Americans each year.

> Black Americans are at higher risk than white Americans.

Causes of Spontaneous SAH

~ Cerebral ancurysms are the most frequent cause
~ Cerebral AV malformation @
~ Tumors, vasculitis, anticoagulants, acute bacterial

meningitis and hemorrhagic blood disease (5%)

» Undefined (15%) [d[,fufﬁic

Risk Factors of SAH

f“/%\);-(th“'t Tisk °->'.-‘.“‘_M"
Athavsdumss & O i« r1
U Penclske ~) S

v Tophge e

Zaw el s Lide—

v~ Hypertension.
v~ Smoking.
-~ Female sex;
v~ Family history of cerebrovascular disease. - o e
V'~ Postmenopausal state. .

v~ Heavy alcohol use.

v » Use of cocaine.

v ADM does not appear to be a risk factom

| we ¢ Buk _
e —
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< Subarachnoid Hemorrhage
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Subarachnoid
B ‘

Hemorrhage

Clinical Features of SAH
“Thunderclap hadache

» Sudden onset of severe headache

~ Stiff painful neck due to meningeal irritation

~ Nausea, repeated projectile vomiting, vertigo, fever
» Confusion, coma

» Convulsion

~ Positive meningeal irritation signs




Complications of SAH

> Rebleeding: bad prognosis PR o LR

7 u-yu

L- PRk - T . S - :
~ Ischemic infarction: due to intracranial vasospasm -~
-~ Seizures: due to cortical irritation

= » Hydrocephalus: dye to impaired CSF drainage by

blood  dig, 4. ot in wanto Qramen | agugluct | beta | uschia

" » Hyponatremia: due to inappropriate secretion of
antidiuretic hormone (ADH) L @)y 2

~ » Intracranial hypertension with brain stem
herniation and death

= » Hypothalamic dysfunction and pituitary gland
insufficiency.

Classification of SAH

Hunt and Hess grading system:
Grade 1 - Asymptomatic or mild headache
Grade 2 (Moderate-to-severe headache) neck rigidity, and no
neurological deficit other than possible cranial nerve palsy
Grade 3 - Mild alteration in mental Status (confusion, fethargy),
mild focal neurological deficit
Grade 4 - Stupor and/or hemiparesis
Grade 5 - Comatose and/or decerebrate rigidity

World Federation of Neurosu rgeons (WFENS) scale:
Grade 1 - GCS of 15, motor deficit absent
Grade 2 - GCS of 13-14, motor deficit absent
‘Grade 3 - GCS of 13-14, motor deficit present
Grade 4 - GCS of 7-12, motor defigj nt
Grade 5 - GCS of 3-6, mo_tor_d@itabsenwem

> 4

Investigation of SAH

1. Blood evaluation: CBC

2. Glucose level, coagulate state
3. Cardiac evaluation: X-ray, ECG
4. Brain imaging: CT scan @&,

5. Blood vessel visualization: MRA,

: MY bli dey <o
cerebralangiography—e ¥ TN

Tapture Aheugysie, Avm

6. CSF examination.

x*
SM S, awt o Ue Swpute) M T

CSF o bled Thp lp o LS miame S 5

Modified Grading System of{Fischer }
(CT scan appearance)

Grade 0 — No SAH or [VH. 1P 0ip it s 05

Grade 1 - focal or diffuse thin (< 1 mm) SAH, without
[VH. PO &4 CT oyt o0

Grade 2 — focal or diffuse th;n <S{§'I:I with [VH,

Grade 3 - focal or diffuse thick (> 1 mm) SAH, wi\thout
IVH. Tk e
Grade 4 - focal or diffuse thick SAH, with [VH.
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Subarachnoid hemorrhage in a pd(l(nf.“' ith th(; s.t-(:;]en ony
of a severe headache, repeated vomiting and still neck

Diffuse subarachnoid hemorrhage

Copyrght (C) 2007
i Rights Resarvec

Cerebral Angiography

Aneurysm of right vertebral Large aneurysm located at the
artery tip of the basilar artery
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Cerebral A ngiography

Rupture of Aneurvsm After coil embolization

Management of SAH

A. Medical:

»Care of comatose (4Bs): Bed, Bladder, Bowel and Breath

» Bed rest pa&‘# Alrsic o Pmmf OVf,p[

» Symptomatic treatment: antihypertensive, insulin, analgesic

» Prevention of cerebral ischemia: Nimotop (nimodipine),—
high fluid intake N$ L

»Cerebral dehydrating measures ::fj; vl )

» Anticonvulsant therapy “controversial”: Epanutin
(phenytoin), Tegretol

» Correction of fever

» Prophylaxis of constipation

B. Surgical:

« Ventriculostomy in patients with obstructive hydrocephalus -
« Direct clipping of the aneurysm neck
« Endovascular techniques (coil embohzdnon)

aw Pl p)

VA

Vasodpusin

low ny /6 h Panzharsl c,,m,v‘ﬁdi*'
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AVM - Arteriovenous Malformation

AV A

e

* Prevention of medical
complications

« Prevention of
deconditioning and

contractures

« Training of new skills




