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Intravenous t-PA Exclusion Criteria

Time of symptom onset > 180 ( or qualified 270) minutes before treatment
would begin.

Evidence of intracranial hemorrhage on pretreatment computer tomography
(CT).

Clinical presentation suggestive of subarachnoid hemorrhage
Only minor or rapidly resolving stroke symptomes.

Within 3 months of any intracranial operations, serious head trauma, or
previous stroke.

Major surgery within last 14 days.

History of gastrointestinal or urinary tract hemorrhage within 21 days.
Recent arterial puncture at a noncompressible site.

Recent lumbar puncture.

On repeated measurements, systolic blood pressure > 185 mm of mercury or
diastolic blood pressure > 110 mm of mercury at the time treatment is to

begin, or patient requires aggressive blood pressure treatment



Subarachnoid Hemorrhage



65 yo man with headache then collapse
with right hemiplegia and initial BP of 240/110

Intracerebral Hemorrhage



CASE #1

e 72 yo old woman with history of atrial
fibrillation who present after one hour of
progressive aphasia. Exam shows global
aphasia but no weakness. Radiologist reports
CT negative, all labs negative except INR 2.8

Is she a iv tpa candidate?
Is she an |A tpa candidate?
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Subacute Subdural Hematoma



CASE #1

72 yo old woman with history of atrial
fibrillation who present after one hour of
aphasia. Exam shows
Radiologist reports CT
negative, all labs negative except



Acute Ischemic Stroke
Intravenous t-PA Inclusion Criteria

INCLUSION CRITERIA
* Age 18 years or older

* C(Clinical diagnosis of ischemic stroke
causing a measurable neurologic deficit



Objectives

Classify common acute stroke syndromes

2.  Describe acute non-stroke syndromes
including PRES, RCVS, CVT and migraine

3.  Distinguish non-stroke neurologic
conditions, evaluation and treatment

Disclosures: None

Disclaimer: This is a general clinical pearls talk- there are always
exceptions to the rule



Goal of Therapy in all Neurologic
Emergencies
* ACUTE Setting

— |dentify syndrome
— Take immediate action to reduce disability
— Minimize Risk

* SUBACUTE setting
— Understand etiology

— Prevent second event



Review of Acute stroke syndromes

e Large artery strokes
— Right MCA/PCA
— Right ACA
— Left MCA/PCA
— Left ACA
— Basilar
— PICA/AICA/SCA (Cerebellar)

* Lacunar syndromes
— Dysarthria clumsy hand
— Pure motor o
— Sensorimotor '_fti;iy
— Pure sensory U
— Ataxia hemisensory ‘
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Other Acute Non-stroke Syndromes

High spinal cord lesion (hemorrhage)
Seizure

Sudural hematoma (subacute)
Conversion Disorder

Unmasking of old deficit (same symptoms, less severe,
identified trigger)

Transient Global anemia

Hypoglycemia/ Hyperglycemia/Hypocalcemia
Syncope/presyncope

Mass lesion

Radiculopathy/neuropathy

Multiple sclerosis/ other acute inflammatory disease



Safety of tPA in Stroke Mimics

Table 3. Prevalence and Outcomes of SM Among Patients Treated With NT Across Different Stroke Registries
SM No_, %) glCH in SM (Mo, %] 0 in S Mo, % Fl im S8 (No_ %)

NA

147 (%} 0 0y

5% CL ™o 10%) [0 0Rin23% (%0 °0%bb24% {85%0)" 8% b o

SM indizates sirowe mimic; NT, infrevenoes thrombolysis: siCH, symplomatic miracranisl hamorhage; O, onlingus sdemz; A
wunctonal efinad == a modfied Renkin Scale score of O to 1; NA, not avadable

sted Wald mathod

Of 56 cases
26.5% Conversion Disorder
19.5 % Complicated Migraine
19.5% Seizure



Acute Neurologic Syndromes

Migraine
Cerebral Venous Thrombosis
Reversible Cerebral Vasconstriction Syndrome

Posterior Reversible Encephalopathy
Syndrome

Meningitis with Vasculopathy
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Features of Stroke

Sudden onset;
maximal on onset and
persistent

— Exceptions: ie
stuttering lacunar

Respects vascular
territories (identifiable
syndrome)

Headache is absent or
minor feature
(simultaneous)

Usually have vascular
risk factors (previously
recognized or
unrecognized)

Features of Migraine
Marching progression

Time course variable
Numbness and dizziness
are prominent features
May be associated with
visual aura, nausea or
confusion (does not
respect vascular territories)
Headache often follows
neurologic symptoms
History of migraine (may
be remote)



Case #2

28 yo male presents with T 38.1 severe
headache, nausea and vomiting and right sided
numbness. Thirty minutes after arrival to the
ED he develops a nonfluent aphasia.

CT is negative
Tpa?
LP

— WBC 231 ( 98% Lymphs) CSF glucose and protein
normal, GS negative



HaNDL
Headache and Neurologic Deficit
Lymphocytosis in CSF

* Also known as Pseudomigraine with

temporary neurological symptoms and
lymphocytotic pleocytosis (PMP)

e Pathophysiology unknown (infectious or
inflammatory)

* Recurrence unlikely after 12 weeks



Case #3

52 yo woman with acute onset aphasia.
According to her family she is has no vascular
risk factors and is generally healthy but
suffered from severe diarrhea 10 days ago
that resolved except persistent headache.
Exam shows fluent aphasia and questionable
right visual field cut



Tpa or not?




Venous thrombosis




Venous thrombosis misdiagnosed
as enhancing tumor




Venous thrombosis




Patient undiagnosed and treated

Decline in LOC but may not develop weakness



Deep Venous thrombosis presents
with alteration of consciousness
without focal finding




CVT
Age and Sex Distribution

1620 2430 -4 HE 5180 6170
Figure 1. Age and sex destribution of cerebral venous and sinus
thiromibosis {C '.-"I'u n adults. Bars reprasant the number of
pehens T fo = FC

vided by Dr Jo

Ti-80 30

Yenous and Dural Ssnuses Thromboses.



Predisposing Conditions for
Cerebral Venous Thrombosis

Hypercoaguability (Factor V Leiden, prothrombin mutation, APS, Protein
C/S deficiency, hyperhomocystemia)

OCP and postpartum
Severe dehydration

Medications: androgen, danazol, lithium, Vitamin A, IVIG, ectacy,
tamoxifen, L-asparaginase

Cancer
Perimeningeal infection (mastoidisis, otitis media, sinusitis)
Intracranial hypotension

PNH, iron deficiency anemia, nephrotic syndrome, polycythemia,
thrombocythemia

SLE, Behcet, Inflammatory bowel disease, thyroid disease, sarcoidosis



Proposed Algorithm for the Management of CVT

Clinical suspicion of CVT
[ See secton on “Cimcsl Dvegnosls af CYT)

MR T2"-welghted imaging + MRV
CTICTY I M| rat readily Bvailabis

k.

‘ CVT (confirmed by imaging} ‘

Mo evidencs of CVT

Consider other differential diagnosis

Hrtecial Sieokes
ke palnis indracranial hypserianson
kaning s
oo intrmcranial ypolsnsan
Bram phaiian
Brain reeogilas
nmong othen

Initiate anticoagulation (IV heparin or SC LMWH)
it no major contraindications ¢

Neurological improvement
or stable

MNeurological deterioration
or coma despite medical treatment

Continua oral anticoagulation

for 3-12 monihs or litelong according
o the underiying eticlogy

a) Transiant reversible factor

b) Low-risk thrombophilia

&} High-risk/I nhamed thrombophilia
(See seciion on Long-Term Wanagemend aod
Recurrance of CUT

iﬂemrﬂ mass effect or KCH

of repaaled imaging

Mo ar mild mass effect
on repeated imaging

l

|
| May consider decomprassive

hemilcranioctomy
(Iesaving prodsdns)

I

May considar gndovasgular
thorapy (with or withouwl

mechanical disruption)

All patlents should recelve sugport for the prevention of complication and symplomatic therapy
{eq. management of seizures. Intracranisl hypertonsion)




Case #3
and Take home

52 yo woman with acute onset aphasia.
According to her family she is has
and is generally healthy but
suffered from 10 days ago that
resolved except Exam
shows fluent aphasia and questionable right
visual field cut

* Imaging appearance (edema and hemorrhage)
often looks much worse than clinical picture




Case #4

* 64 yo man presents to ED with acute onset
confusion. He is agitated can speak fluently
but confabulates. His BP is 200/120

e Labs show new elevation of creatinine of 3.4

* Head CT read as bilateral subacute occipital
obe strokes




Posterior Reversible
Encephalopathy Syndrome



Posterior Reversible Encephalopathy
Syndrome

* Posterior reversible encephalopathy syndrome
(PRES), also known as reversible posterior
leukoencephalopathy syndrome (RPLS), is a
syndrome characterised by ,

and . It may occur due toa

number of causes, predommantly

, and some medical
treatments. On
(MRI) of the brain, areas of (swelling) are
seen. The symptoms tend to resolve after a
period of time, although visual changes
sometimes remain


http://en.wikipedia.org/wiki/Headache
http://en.wikipedia.org/wiki/Confusion
http://en.wikipedia.org/wiki/Seizure
http://en.wikipedia.org/wiki/Visual_loss
http://en.wikipedia.org/wiki/Malignant_hypertension
http://en.wikipedia.org/wiki/Malignant_hypertension
http://en.wikipedia.org/wiki/Eclampsia
http://en.wikipedia.org/wiki/Magnetic_resonance_imaging
http://en.wikipedia.org/wiki/Cerebral_edema

PRES

 PRES occurs due to the use of drugs like
and , hence it may
occur in people who have undergone an
, in which these drugs may be used

to suppress . It also occurs
due to )
and . Low magnesium levels can

augment PRES


http://en.wikipedia.org/wiki/Tacrolimus
http://en.wikipedia.org/wiki/Cyclosporine
http://en.wikipedia.org/wiki/Organ_transplant
http://en.wikipedia.org/wiki/Organ_transplant
http://en.wikipedia.org/wiki/Transplant_rejection
http://en.wikipedia.org/wiki/Eclampsia
http://en.wikipedia.org/wiki/Hypertensive_emergency
http://en.wikipedia.org/wiki/Hypercalcemia

TABLE |: Presenting Symptoms and Causes of Posterior Reversible
Encephalopathy Syndrome (PRES) in 76 Patients

Mo. of No. of
Presenting Symptoms Patients Primary PRES Cause Patients

Seizures 58 CSA for transplant

Mental status changes® 1 Hypertension

Visual symptoms or loss Eclampsia

Severe headache Tacrolimus

Aphasia Cocaine, methamphetamine use

Facial numbness TTR/ITP

Combined chemotherapy

Systemic lupus erythematosus

Chronic renal failure

PEG L-asparaginase

Hemolytic uremic syndrome

MOS, anaphylaxis?

NOS, alcoho! withdrawal?

NOS, steroids?

MNote—CSA = cyclosporing A, TTP/ITP = thrombotic or idiopathic thrombocytopenic purpura,

PEG = polyethylene glycol, NOS = not otherwise specified.

Unclude acute decrease in consciousness or in responsiveness or acute confusion.
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Classical MRI Appearance of PRES




PRES imaging variants




Regional Involvement of PRES

MNo. of Patients

- 12 5 3 3 3
1  — —

Parietooccipital Frontsl  Temporal Brainstem: Brainstem: Brainstem: Brainstem: Cersbellum Thalamus Lentiform  Putamen|
overall pons midkrain ~ medulla nfaf:lﬁ
ar ale

Fig. &—Bar graph shows regional involvement by postenor reversible encephalopathy syndrome (PRES) in 76
patients. Number of patients in each region are listed in or above each bar.




Case #5

* 49 yo female who presents with a sudden
severe headache and progressive visual
changes. PMH is negative. She denies drug
use but consumes energy drinks daily and
smokes marijuana. Exam shows mild word
finding difficulties, right visual field cut

* Head CT is negative
* Tpa?












Reversible Cerebral Vasoconstriction
Syndrome (RCVS)

Reversible cerebral vasoconstriction syndrome (RCVS, sometimes
called Call-Fleming syndrome or by a number of other names) is a
poorly understood disease in which the arteries of the brain

develop without a clear cause (such as hemorrhage or
trauma).
Vasospasm narrows arteries and can trigger severe that

wax and wane. When the vasospasms subside the headaches are
relieved.

Symptoms result from vasospasms that narrow arteries, especially
those around the , Which can lead to a dramatic
headaches that are often of the (sudden-
onset) character

damage in these patients which presents 3—4 days after
headache onset as focal neurological symptoms


http://en.wikipedia.org/wiki/Vasospasm
http://en.wikipedia.org/wiki/Headache
http://en.wikipedia.org/wiki/Circle_of_Willis
http://en.wikipedia.org/wiki/Thunderclap_headache
http://en.wikipedia.org/wiki/Ischemia

Table ! Comnditions Associated with Reversible Carebral
Yasoconstrictlon Syndromes®

Pregrancy and puerperdam
Early poerpensm, labe pregnancy, edampsa, preedampsa, and deiayed
posiparium edampsia
Bxposurs to dugs and blood products
Phenylpropanciamine, pseadoephedrine, ergobamine tartrate, methergine,
aranooypine, swnde, selechue serolonin reaptak e inhibetors.
somatriptan. somefhegbne, cocame, eoctasy, amphefamine defvative
maripiana, lysergic add disthylamide, taoofimus HE-E50S),
cydophogphamide, srythropostin, imfravenows immune globubng and
red biood o=l tanshasions
Mdscellamecus
Hypercalcemia, porpinyria. pheachromocytoma, bronchial carcmold tumaor
unnuplred sacoufar cerebral anearysm, head frawma, spinal subsdural
nematoma, postcasold endarterectomy. and neurcsurgical procedusres
diopathic
Mo identifabie precpifating facior
Aszodafed with headache disorders, such 2 migrane, primary
trenderclap headaches, benign eeertioral headache, berign smoual
headache, and primany oxagh headadhe

"Adapeed from eefirence 1: Smphal AR, Bermsgein LA Posipatom anpiopathy
amd ocher cerchml wsmesmoos poedromes. Nenroont Care. 2005:3:01.7




Tabis 2 Summary of Critical E|-|'!||'I'I-El11';'i- for the DMagnosis of

Reversible Cerebral Vasoconstriction Syndromes”®

fransfermoral angiography or indiect CTA or MRA documenting multiforal
e prnetal cerehral srbery vasooonsirichon

Mo evidence for :r-:..r_.-"'..;: subarachnoad hemoerhage

Mommal or near-normal cerebrospinal fusd anakysis tprolein feve <
eukooytes < 10 mm~, momal eluo

Sewere, arule headaches, with or without addiional neurologic sigrs

b=, mbracramal afheroscl




Tabls 3. DMfferential Disgnosis of Disorders That May Mimic Revarsible Cerebral Vasoconstriction Syndromes *

Vaniabds

S TR0

CT/MAR o
brain
parendryma
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Femnale presiomninant
rabo -3 o 1

Aoue isecomds Bo
rminutbes)

Arie and e,
throbbing. often
thumderdap

formal or

near-normal

Homal i the majonty
of patienk: or
show's symmetnic
arterial “wakershed”
infarcticns or
parenchymial brain
henorhage. In
acddtion, smal 54H
overtying e
cortical neface or
rewarsiale bram
ebsma may ooy

By definibior, shoas
diffuze amas of
mulliple sienpses
and dilalaton
rwoiving miracranial
cerebrd artenes
These abnermmalies
are peesent i khe
acute stage and are
reversiole within
days bo w e

FACHS
Mao sex predilection

Typically subanute to cheomnic

Insidious and progresshee
dull achirg

Abnoma in ~95% of
PACHE; vaiably abnormal
i reo-PARCNS variants

Absiormal in 0% of cases
of PACNS

Mo chamciedstic findings
but small infasdions in
gray or while' matter,
varying ages, zffects
muthpée wasoslar
leritorie= wik or aithool
diffuse w hite matinr
lezinms

{artable sensitiwity

Freguenty normal in
PACNE, ctherwise
finding=s range from single
or mudtiole asterial cut-of
xeas, bo luminal
imeguiarites in single or
multbple arterer, o
diftuze abmormalitie that
arr oorasionaly
indisinpuishable from
BCWE These
aonormabbies ars
frequenty rmovemible

S5&H

Female predominant ratio
161
Anule {sermnds)

Thaunderdan

Abnormal (elevaked
erythrocyte count,
wamthochromial

SAH, which moally
oorrelales with Ehe sie
and seweity of ariedal
vasoanae. Schemic
sircke and brain edema
oan dewelop distal En
the e of vasospasm
Rare pabients cun s
'‘CT-regative™ SAH

Ususlly shows sooular
aneunysm or afiemate
case of the b=eding
e g arienoyenous
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il peaks Dete e
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irramural hematoma
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Case #6

18 year old female two weeks postpartum from
normal vaginal delivery (epidural anesthetic)
who presents with severe headache, fever and
aphasia and right sided weakness.

Non-contrast Head CT negative

LP

— WBC 4200 ( 89% PMNs) glucose low and protein
normal, GS + cocci

Lumbar MRI — epidural abscess



Meningitis—Stroke (KT)




Meningitis—Stroke (KT)




Meningitis—Stroke (KT)
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Transcranial Doppler in Bacterial
Meningitis




Headache as a prominent feature
FEVER
No vascular risk factors

Non-anatomic symptoms (mute and left sided
weakness but not left handed)

ANY CT findings

Disconnect between imaging and clinical
findings



Final case

32 year old with history of migraine, who has
had one week of atypical left sided headache
then presents with ED with nausea, vomiting,
diplopia, severe dysarthria and first left, than
right-sided hemiparesis. Exam shows
dysconguate gaze severe dysarthria but no
facial droop, right sided moderate weakness

Noncontrast head CT is negative, labs are
normal.

Tpa?
Diagnosis?



Acute Basilar Thrombosis from
Vertebral dissection




Cerebrovascular Dissection

Disruption of intima with infiltration of
blood between mural layers

Common cause of stroke in young and
middle-aged adults

— 5-20%
Associated with trauma, neck
manipulations, or can be spontaneous.

More common in patients with collagen
vascular diseases.

Schievink, NEJM 2001; 334:898



Cerebrovascular Dissection

+ Features
— Wall thickening
— Stenosis & occlusion
— Pseudoaneurysms
— Intimal flaps
— Thrombus & emboli

« Common Sites

— Carotid: 1-2 cm beyond
bifurcation to skull base

— Vertebral: Below C6 (V1) or
above C2 level (V3, V4)




MRI/MR Angiography

. MR &
— Diffusion imaging for acute '
stroke

« MR Angiography
— Flame-shaped occlusion
— Long segment stenosis
— Luminal irregularity
— Pseudoaneurysm
+ Intramural hematoma
— T1 fat sat neck
— Crescent shape or round rim
— Methemoglobin

34 yo woman, right ICA dissection



Early Recurrent Risk

week post-dissection
2 weeks post-dissection R i .
< >

33 completed strokes

Completed strokes
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Delay between local signs and/or TIAs snd CS

Days
Days
Beletsky et al., 2003 Stroke Biousse et al., 1995 Stroke

High risk period - 15t month




Final case

Take Home
e 32 year old with history of migraine, who has
had one week of left sided headache
then presents with ED with nausea, vomiting,
diplopia, severe dysarthria and
. Exam shows
, severe dysarthria but no
facial droop, right sided moderate weakness



Conclusion

TPA is a safe effective intervention in a select
population

Ischemic stroke is clinical diagnosis

Explore the history and physical to exclude or
include nonstroke or atypical syndromes

Order the right test
Look at the imaging!!!
Limit Disability
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