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CaseCase 11

 52 52 year old female with multiple ischemic year old female with multiple ischemic 
strokes at the right and left MCA distribution strokes at the right and left MCA distribution strokes at the right and left MCA distribution strokes at the right and left MCA distribution 
from from 2000 2000 to to 20062006. She had multiple MRI/A . She had multiple MRI/A 
brain and carotid, TTE, TEE, holter and brain and carotid, TTE, TEE, holter and 
hypercoagulable panel. She had a normal CSF hypercoagulable panel. She had a normal CSF 
and cerebral angiogram. Patient was on ASA and cerebral angiogram. Patient was on ASA 
and Plavix and switched to warfarin with the and Plavix and switched to warfarin with the and Plavix and switched to warfarin with the and Plavix and switched to warfarin with the 
recurrent strokes. She developed SDH and was recurrent strokes. She developed SDH and was 
back on ASA/Plavixback on ASA/Plavix



CaseCase 11

 Hypercoagulation panel includes:Hypercoagulation panel includes:
 Protein CProtein C Protein CProtein C
 Protein SProtein S
 Antithrombin IIIAntithrombin III
 Lupus anticoagulantLupus anticoagulant
 Anticardiolpin antibodiesAnticardiolpin antibodies
 HomocysteinHomocysteinHomocysteinHomocystein
 APC resistanceAPC resistance
 Factor V leidenFactor V leiden
 Prothrombin gene mutationProthrombin gene mutation



What is the cause of strokeWhat is the cause of stroke??

 Lipoprotein (a) was found significantlyLipoprotein (a) was found significantly
highhighhighhigh

 Lipoprotein (a)Lipoprotein (a) is not routinely checkedis not routinely checked
 Can cause hypercoagulation andCan cause hypercoagulation and

atherosclerosisatherosclerosis
 Can only be treated with NiacinCan only be treated with Niacin Can only be treated with NiacinCan only be treated with Niacin
 For the lastFor the last 22 year no recurrent strokes.year no recurrent strokes.



CaseCase 22

 7272 year old female with let MCAyear old female with let MCA
distribution ischemic stroke (rightdistribution ischemic stroke (rightdistribution ischemic stroke (rightdistribution ischemic stroke (right
hemiparesis) MRA brain/carotid, Holter,hemiparesis) MRA brain/carotid, Holter,
TTE/TEE were normal. She was placedTTE/TEE were normal. She was placed
on combined ASA/Plavix .on combined ASA/Plavix . 22 weeks afterweeks after
discharge she became aphasic.discharge she became aphasic.discharge she became aphasic.discharge she became aphasic.



What is the cause of the stroke?What is the cause of the stroke?

 A holter was placed for one week (KingA holter was placed for one week (King
Of Heart) and showed paroxysmalOf Heart) and showed paroxysmalOf Heart) and showed paroxysmalOf Heart) and showed paroxysmal
fibrillationfibrillation

 Patient was switched to warfarin with noPatient was switched to warfarin with no
more recurrent strokes.more recurrent strokes.



CaseCase 33

 6565 year old female with left MCAyear old female with left MCA
distribution stroke. She had normaldistribution stroke. She had normaldistribution stroke. She had normaldistribution stroke. She had normal
MRA brain/carotid, normal holter andMRA brain/carotid, normal holter and
TTE (done in an outside hospital). TEETTE (done in an outside hospital). TEE
was not done and patient was admitted towas not done and patient was admitted to
KFSH with dizzinessKFSH with dizziness 22 weeks afterweeks afterKFSH with dizzinessKFSH with dizziness 22 weeks afterweeks after
stroke. Dizziness was of peripheral cause.stroke. Dizziness was of peripheral cause.



What is the cause of the stroke?What is the cause of the stroke?

 TEE was done which showed an aorticTEE was done which showed an aortic
arch ulcerated plaque (more thanarch ulcerated plaque (more than 44 mm)mm)arch ulcerated plaque (more thanarch ulcerated plaque (more than 44 mm)mm)

 She was switched to warfarin.She was switched to warfarin.



CaseCase 44

 70 70 year old male with left visual field year old male with left visual field 
defect and right PCA stroke. He had defect and right PCA stroke. He had defect and right PCA stroke. He had defect and right PCA stroke. He had 
MRI brain and carotid US which showed MRI brain and carotid US which showed 
right carotid artery stenosis more than right carotid artery stenosis more than 70 70 
%. It was considered asymptomatic %. It was considered asymptomatic 
carotid stenosis and patient was placed carotid stenosis and patient was placed carotid stenosis and patient was placed carotid stenosis and patient was placed 
on ASA/plavix. TTE and holter were on ASA/plavix. TTE and holter were 
normal.normal.



What the cause of the stroke?What the cause of the stroke?

 MRA of the brain was done whichMRA of the brain was done which
showed fetal circulation. The right PCAshowed fetal circulation. The right PCAshowed fetal circulation. The right PCAshowed fetal circulation. The right PCA
is a branch of the right internal carotid.is a branch of the right internal carotid.

 So what was considered asymptomaticSo what was considered asymptomatic
carotid stenosis became symptomaticcarotid stenosis became symptomatic

 Patient had right carotid stentPatient had right carotid stent Patient had right carotid stentPatient had right carotid stent





CaseCase 55

 5050 year old male with left MCAyear old male with left MCA
distribution stroke.distribution stroke.distribution stroke.distribution stroke.

 He had normal MRA brain and carotid,He had normal MRA brain and carotid,
normal TTE/TEE and normal holter.normal TTE/TEE and normal holter.



What is the cause of the stroke?What is the cause of the stroke?

 Serum fibrinogen level wasSerum fibrinogen level was 55 times thetimes the
normal.normal.normal.normal.

 Treatment includeTreatment include 33 omega fatty acids,omega fatty acids,
trental and ticlopidine.trental and ticlopidine.



CaseCase 66

 7070 year old male with left MCAyear old male with left MCA
distribution stroke.distribution stroke.distribution stroke.distribution stroke.

 MRA brain and carotid/ US showedMRA brain and carotid/ US showed 7070%%
stenosis of the left carotid arterystenosis of the left carotid artery

 Patient also has atrial fibrillation onPatient also has atrial fibrillation on
EKG (new onset).EKG (new onset).EKG (new onset).EKG (new onset).



What is the cause of the stroke?What is the cause of the stroke?

 Left carotid stenosis or the atrialLeft carotid stenosis or the atrial
fibrillationfibrillationfibrillationfibrillation

 TCD embolic study showed HITSTCD embolic study showed HITS
bilaterally at both MCA suggesting thatbilaterally at both MCA suggesting that
the Afib is the cause of the stroke and thethe Afib is the cause of the stroke and the
carotid stenosis is asymptomatic.carotid stenosis is asymptomatic.carotid stenosis is asymptomatic.carotid stenosis is asymptomatic.





CaseCase 77

 77 77 year old male with transient (few minutes) year old male with transient (few minutes) 
slurring of speech and left facial weakness.slurring of speech and left facial weakness.slurring of speech and left facial weakness.slurring of speech and left facial weakness.

 MRI brain , MRA brain and carotid , holter MRI brain , MRA brain and carotid , holter 
and TTE were all normaland TTE were all normal

 TEE showed PFO ( patent foramina ovale)TEE showed PFO ( patent foramina ovale)
 He was placed on low molecular weight heparin He was placed on low molecular weight heparin 

(clexan) with a scheduled procedure to close the (clexan) with a scheduled procedure to close the (clexan) with a scheduled procedure to close the (clexan) with a scheduled procedure to close the 
PFO.PFO.

 Patient had a massive right lobar hemorrhage a Patient had a massive right lobar hemorrhage a 
week after the ictus.week after the ictus.





What is the cause of the transientWhat is the cause of the transient
deficit?deficit?

 Patient turned to have cerebral amyloid Patient turned to have cerebral amyloid 
angiopathy CAA which causes microbleeds angiopathy CAA which causes microbleeds angiopathy CAA which causes microbleeds angiopathy CAA which causes microbleeds 
with transient sudden neurological deficit.with transient sudden neurological deficit.

 Anticoagulation is contraindicated in CAAAnticoagulation is contraindicated in CAA
 Not every sudden transient deficit is ischemic, Not every sudden transient deficit is ischemic, 

it can be hemorrhagic with normal CT brain it can be hemorrhagic with normal CT brain 
and normal MRI brain( Tand normal MRI brain( T11,T,T22, flair and proton , flair and proton 
density sequences)density sequences)density sequences)density sequences)

 Gradient echo MRI is the only sequence to Gradient echo MRI is the only sequence to 
detect microbleeds.detect microbleeds.



CaseCase 88

 6161 year old with recurrent lacunaryear old with recurrent lacunar
strokes despite being on ASA and /orstrokes despite being on ASA and /orstrokes despite being on ASA and /orstrokes despite being on ASA and /or
plavix and control of her risk factors.plavix and control of her risk factors.

 All her stroke workup is normal.All her stroke workup is normal.



What is the cause of the stroke?What is the cause of the stroke?

 Patient was found to be plavix failurePatient was found to be plavix failure
 CYPCYP22CC1919 genotype showed that thegenotype showed that the

patient has CYPpatient has CYP22CC1919**22,*,*44 andand
genetically can not have antiplateletgenetically can not have antiplatelet
effect.effect.

 She was switched to aggrenox (ASA/She was switched to aggrenox (ASA/ She was switched to aggrenox (ASA/She was switched to aggrenox (ASA/
dipyridamole).dipyridamole).



Take home messageTake home message

 Cryptogenic stroke ( ischemic stroke of unknown Cryptogenic stroke ( ischemic stroke of unknown 
cause) is not accepted in modern stroke management.cause) is not accepted in modern stroke management.cause) is not accepted in modern stroke management.cause) is not accepted in modern stroke management.

 Every possible cause has to be investigated. (MELAS, Every possible cause has to be investigated. (MELAS, 
Fabry’s disease, Cadasil….)Fabry’s disease, Cadasil….)

 Extended hypercoagulable panel to include fibrinogen, Extended hypercoagulable panel to include fibrinogen, 
lipoprotein (a), factor VII, VIII, plasminogen activator lipoprotein (a), factor VII, VIII, plasminogen activator 
and plasminogen activator inhibitor.and plasminogen activator inhibitor.

 TEE in in case normal MRA brain and carotid with TEE in in case normal MRA brain and carotid with 
normal TTEnormal TTEnormal TTEnormal TTE

 Holter for one weekHolter for one week
 MRA brain to be part of the MRI brain( do not depend MRA brain to be part of the MRI brain( do not depend 

on carotid US)on carotid US)



Acute Ischemic StrokeAcute Ischemic Stroke
CaseCase 11

 2020 year old male patient with suddenyear old male patient with sudden
onset of right hemiplegia and aphasia ofonset of right hemiplegia and aphasia of 44onset of right hemiplegia and aphasia ofonset of right hemiplegia and aphasia of 44
hours durationhours duration





Acute Ischemic StrokeAcute Ischemic Stroke

 IAIA-- ThrombolysisThrombolysis



Acute Ischemic StrokeAcute Ischemic Stroke



Acute Ischemic StrokeAcute Ischemic Stroke
CaseCase 22

 5454 year old patient with sudden onset ofyear old patient with sudden onset of
right hemiparesis and aphasia ofright hemiparesis and aphasia of 22 hourshoursright hemiparesis and aphasia ofright hemiparesis and aphasia of 22 hourshours
durationduration







Acute Ischemic StrokeAcute Ischemic Stroke

 IVIV-- ThrombolysisThrombolysis



Acute Ischemic StrokeAcute Ischemic Stroke

 22 days later in the hospital there wasdays later in the hospital there was
recurrence of the right hemiparesis andrecurrence of the right hemiparesis andrecurrence of the right hemiparesis andrecurrence of the right hemiparesis and
the aphasia of one hour duration, patientthe aphasia of one hour duration, patient
was on IV Heparinwas on IV Heparin



Ischemic StrokeIschemic Stroke









Acute Ischemic StrokeAcute Ischemic Stroke
CaseCase 33

 7070 year old with repeated TIAs in theyear old with repeated TIAs in the
form of right hemiparesis andform of right hemiparesis andform of right hemiparesis andform of right hemiparesis and
aphasia.Those attacks occurred despiteaphasia.Those attacks occurred despite
being on antibeing on anti--platelets and IV heparinplatelets and IV heparin





Ischemic StrokeIschemic Stroke







Acute Ischemic StrokeAcute Ischemic Stroke
CaseCase 44

 6767 year old patient with sudden onset ofyear old patient with sudden onset of
vertigo,double vision and left hemiparesisvertigo,double vision and left hemiparesisvertigo,double vision and left hemiparesisvertigo,double vision and left hemiparesis
ofof 1010 hours duration.Afterhours duration.After 22 hours hishours his
right side became weak forright side became weak for 1515 minutesminutes
and then improved. An hour later he hadand then improved. An hour later he had
an episode of dysarthria foran episode of dysarthria for 55 minutesminutesan episode of dysarthria foran episode of dysarthria for 55 minutesminutes



Ischemic StrokeIschemic Stroke









Acute Ischemic StrokeAcute Ischemic Stroke
CaseCase 55

 7070 year old patient withyear old patient with 33 attacks of leftattacks of left
hemiparesis forhemiparesis for 1010--1515 minutes eachminutes eachhemiparesis forhemiparesis for 1010--1515 minutes eachminutes each



Ischemic StrokeIschemic Stroke





ConclusionConclusion

TimeTime is the most important factor inis the most important factor inTimeTime is the most important factor inis the most important factor in
the acute management of strokethe acute management of stroke

 Time of IV thrombolysis extended toTime of IV thrombolysis extended to 4141//22
hours (ECASS III)hours (ECASS III)


