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Stroke is the leading cause of death and disability

worldwide
Ischemic Intracerebral Subarachnoid
Stroke Hemorrhage Hemorrhage

85% 10% 5%



Top most priority IS
needed for AIS



Stroke network in France Numbers of MT in France

* 65 Million inhabitants

*» 138 Stroke Units since 2007 (by law) |

« 2015:
1607

«2016:
3671

* 36 centers of INR (most in University
hospitals)
* INR centers connected to Stroke units by

telemedicine

STROKE USA

ININDIA By 2030 ~ 4% of the
US population over
12% the age of 18 is

(P)EFcilaLEBELOWTHEAGE projected to have
had a stroke

4,500 3RD

INDIAN PEOPLE LEADING CAUSE
SUFFERS FROM STROKE OF DEATH
EVERY DAY




AlS treatment has
to be in your own
vicinity,

no time to go
abroad

Because:
Time is Brain
Mismatch is Brain




Evidence-based Treatment for
Acute Ischemic Stroke

3-4.5 hrs:
IV tPA 0.9mg/kg, 0.6 mg/kg

< 6 hrs:
IV tPA 0.9 mg/kg + 1A thrombectommy



IV tPA only
Saver et al Stroke 2009:40:2433-37

1-3 Hours 3-4.5 Hours
Benefit per 100 32.3 16.4
Harm per 100 3.3 2.1

Limitations of 1V tPA

* -Most patients present outside the 3-4.5 hour
window

e -|V tPA does not restore blood flow in LVO




AlS: Pathophysiology

After AIS it is not the
clock, but the
e T R sl Piological clock that
B o sk determines whether
is less the

— Reflex hypertension
and

— Depending on
place of Occlusion

VIGITTIEYCIY Drain is surviving or the collaterals can
change CBV, CBF, §ils1# be
'IETP, CI;]/IRbOZ' — Pial, CW,

— Keeps the brain Transosceous

HOL RV a%\2 Il And that is the
determinants of
thrombectomy
outcome

— Penumbra persisit
and treatment
window is prolong
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Need to Understand This Graphic

Stage I
50 Stage 11
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\ Stages of impaired cerebral circulation

CBF indicates cerebral blood flow;

CBV, cerebral blood volume;

OEF, oxygen extraction fraction;

CMRO?2, cerebral metabolic rate for
oxygen;

CVR, cerebrovascular reserve. The stages
., are referenced to the changes in OEF.

1004
CMRO2(%0)

Stage |, OEF is unchanged.

CVR (%) ' / Stage Il, OEF begins to increase. Whether
the increase is linear is unknown.

Stage lll, OEF declines again. Solid lines

show changes that are known and
dashed lines, those that are postulated.
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CEREBRAL PERFUSION PRESSURE




Pathophysiology: Concept of PENUMBRA and mismatch

: In the complete absence of blood flow,
neuronal death occur within 2-3 minutes.

\ A salvageable penumbra that retains viability

for a period of time through suboptimal

perfusion from collaterals .

Ischemic Penumbra
DWI / PWI Mismatch Diffusion Abnormality
CBF < 10 ml/100g/min
Cytotoxic edema

[rreversible 1schemia

Perfusion Abnormality
CBF = 10-18 ml/100g/min

Neuronal paralysis

Penumbra Reversible ischemia



In the complete absence of blood flow,
neuronal death occur within 2-3 minutes.

More the time after AIS more the damage. Time is Brain

<—— Core =Diffusion deficit
Core usually does not have any collateral Penumbra= Perfusion

deficit

More the penumbra
more the mismatch

better the outcome, i.e.
Mismatch is brain




Stroke Imaging

ASPECTS (CT/MRI)

ASPECTS (Alberta Stroke Program Early CT Score)

10 = normal

Coutesy Uriversty of Calgary Stroke Program.




Imaging options for acute stroke: Overview

NCCT CT perfusion
ASPECTS, MRI DWI/PWI
S-equer\tial Contrast The presence of a small dots
film with CT SI in SWI MRI- micro
haemorrhages
Objective is to find out

Diffusion perfusion/cliniclal mismatch,
The more the mismatch better the outcome



Fight between
body response
Increase BP, and Al insult.

Body response to AIS

Pial Collaterals
Circle of WILLIS

Lets see who
wins and give

Microcirculatory change: us time for
CBF, CBV, TTP, CMRO2 thrombectomy.
Are we

prepared?



THROMBECTOMY: How it is done




Effectiveness of IV TPA+IA Thrombectomy

90d mRS 0-2 Mortality TICI 2b-3

Trials

Control Control

MR CLEAN 19% 22 %
ESCAPE 29% 19%
EXTEND-IA 40% 20%
SWIFT PRIME 36% 12%
REVASCAT 28% 16 %6
THERAPY 30.4%
THRACE 42.1% 13.1%
EAST 28.6% 4.4%




After AlS If any study show u

)

preserved brain tissue with big
diffusion perfusion mismatch

Perfusion

CT/Perfusion-
Diffusion MRI

A 4

An initial infarct size
of less than 70 ml,
and a ratio of the
volume of ischemic
tissue on perfusion
imaging to infarct
volume of 1.8

Good candidate for thrombectomy,
With favourable outcome







After AlS If any study show us

preserved Brin tissue with big
diffusion eNusion mismatch

X
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To Benefit

Not Likel

LARGE CORE
SMALL PENUMBRA
NO MISMATCH



1) Occlusion of the ICA and/or MCA M1

AND
2) Target Mismatch Profile
with core up to 70 ml
| ¥ ®
comse B ®
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Calculate Volume of infarct and ratio in 5 minutes
Also gives us updates in mobile where ever we are



Beyond 12 hrs, 16 hrs? Possible?

Wake-

I It's a new DAWN'
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U nGerste Wake- -Up and Late
S troke Presenting Strokes
. Undergoing
Qvaluatlon Neurointervention
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DEFUSE 3

Patients 6 to 16 hours and who had remaining ischemic brain tissue
that was not yet infarcted.

Patients with proximal middle-cerebral-artery or internal-carotid-
artery occlusion,

An initial infarct size of less than 70 ml, and a ratio of the volume of
ischemic tissue on perfusion imaging to infarct volume of 1.8 or more
were randomly assigned to

endovascular-therapy group



DAWN trial
Treating stroke 6 to 24 last known well

 Mechanical thrombectomy with the

— Trevo Retriever plus

— medical management leads to superior clinical
outcomes at 90 days as

 compared with medical management alone in
acute stroke patients treated 6 to 24 hours
after last seen well.



DEFUSE 3 OUTCOME

B

Favorable Qutcome (%)
Rankin 0-2 at 90 days

DAWN + DEFUSE 3
Eanymw Late Window
Endovascular 6% 47%

P = 0.0086 for difference
C I 27% 15% in treatment effect



DAWN Outcome

Treatment arm
N=107

Core lab adjudicated TICls

Post procedure mTICI 2 2B
Post procedure oTICI 2 2B*
Post procedure TICI 3

*Protocol advised to stop after oTICI 2b achieved




Messages for all of us

ldentify patient early
The earlier, the more options we have

Define mismatch and select the case for
thrombectomy

After DAWN and DEFUSE 3:



Where we are
How can we proceed?
Team Work

Stroke Systems of Care: A
Teamwork Approach

Increased collaboration focused
on improving outcomes



Internist,

Neurologist

Neuro interventionist 24/7
Radiologist, CT, MRI 247
Neurosurgeon

Rehab

Paramedics,

ER staff

Time Is Brain
Mismatch iIs Brain

Work closely with
Policy makers
Social Workers,
Media




 National Guideline re management of AlS

 Selection of centers ready for thrombolysis and
secondary prevention

 Selection of centers/Medical Colleges to make them
Stroke Ready hospital having all the fascilities
Including cathlab keeping catchment area and

transportation in mind
whenever a patient with AIS iIs on way.



Stroke network in France

* 65 Million inhabitants

* 138 Stroke Units since 2007 (by law)

* 36 centers of INR (most in University
hospitals)

* INR centers conn

telemedicine
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Setup stroke centerand |
selection of catchmentarea @ == |-
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Calculate Expected manpower = |G [ -
INR personnel in particular and
generate/train accordingly |- T =
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Satellite clinic, regular meeting o S s B
with them SRS

Awareness
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Patient Transport s a0 AEANE

Treatment Cost



Thank You




shows areas of increased time to peak (TTP)
which correspond to decreased flow and
volume.

For TTP, higher scale (red) means longer TTP
(compromised), and lower scale (blue) means
shorter TTP (intact).

For CBF (cerebral blood flow), higher scale
(red) means faster flow (preserved), and lower
scale (blue) means less flow (compromised).

For CBV (cerebral blood volume), higher scale
(red) means more volume (generally
preserved), and lower scale (blue) less volume
(generally compromised).




