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OBJECTIVES

Discuss clinical evaluation scale pre treatment for stroke
(NIHSS), anatomic post treatment (TIMI/TICI) and clinical
post treatment (MRS)

f tPA In acute stroke treatment




CLINICAL EVALUATION WITH NI

Evaluation is based on complete motor,
sensory, visual, speech, comprehension
examination

No stroke symptoms
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Table 1. Modified Rankin Scale

Level Description

NO symptoms

No significant disability, despite symptoms; able to perform
all usual duties and activities

Slight disability; unable to perform all previous activities but
able to look after own affairs without assistance

Moderate disability; requires some help, but able to walk
without assistance

Moderately severe disability; unable to walk without
assistance and unable to attend to own bodily needs
without assistance

Severe disability; bedridden, incontinent, and requires
constant nursing care and attention

Dead




HOW IS RECANALIZATION MEASURED?

rmi

Higashida & Furlan. Stroke 2003;34;e109-e137

Khatri P, Neff J,

TCl10 No Perfusion. No antegrade flow beyond the Broderick JP, et al. s
point of occlusion. Stroke 2005 - |
) o
36:2400
|
TICI1 Penetration With Minimal Perfusion. The TIMI No perfusion ‘
contrast material passes beyond the area of 0
obstruction but fails to  opacify the entire
cerebral bed distal to the obstruction for the TIMI  Perfusion past the =
duration of the angiographic run. 1 initial occlusion, but 5

no distal branch R &
filling ] il |
GBS |

TIMI  Perfusion with
2 incomplete or slow
distal branch f

TICI2a Only partial filling ( < 2 &f 8¢ gntire
vascular territory is visualized.

TICI2b Complete filling of all of the expected
vascular territory is visualized, but the filling is
slower than normal.

Full perfusion with

3 filling of all distal
branches, including

M3, 4

TICI 3 Complete Perfusion. Antegrade| flow into
the bed distal to the obstryction occurs as

promptly as into the obstruction and

clearance of contrast material.




BOTTOM LINE

# 1 cause of long -term disability.

Ranks No. 4 among all causes of death.

ad a stroke with

Heart Disease and Stroke Statistics--2012 Update : A Report From the
American Heart Association



IV-TPAFOR ACUTE ISCHEMIC
STROKE

IV t-PA: only FDA approved medication for AlS in the US within
3 hrs of symptom onset (NINDS.NEJM.1995).

Benefit: Patients treated with IVt -PA were 30% more likely to
have minimal or no disability at 3 months

NNT(Number Needed to Treat to prevent one additional bad
have a normal or near normal outcome within
Hacke et al. NEJM 2008)




TYPICAL IMTPAPATIENT

Time of onset of neurologic change known (3 -4
hour window)

If time of onset is not known then time when
patient last noted to be normal is known ( le: for
atient who awakens with a deficit or was left

nd to have a defici ; 3-4 hour




US+tPA
A ——

tPA alone

Alexandrov, A. et al. NEJM 2004



WHAT IS DONE FOR PATIENT WHO

PRESENTS W
RECEIVES IVT

THINBHOURS,
PA, YET DOES NOT

RECANALIZEA

-TER IVTPA?

Most are supported medically/surgically and
moved to rehabilitation or nursing facilities since

there is no evidence that additional invasive
rapies are effective.

intra  -arterial therapies

ctomy off



DOES ADDITION OF IA TREATMENT BENEFIT
PATIENTS WHEN USED WITHINI3HOURS OF
STROKE WHEN USED IN ADDITION TO IV TPA?




WHAT DO WE KNOWP

IV TPA given within 4.5 hours of stroke is marginally effective
PROACT Il

IA pro -UK + IV heparin given within 6 hours of a stroke increased
recanalization rates of MCA as compared to IV heparin alone
(66% vs 18%) and improved outcomes

oke and thrombectomy device




WHAT IS DONE FOR A PATIENT THAT
DOES NOT QUALIFY FOR MPA?

EXAMPLES:

Patient outside 3 -4 hour window

lent with contraindication to TPA




CASE 1

PATIENT PRESENTING EARLY (<3 HR) HAS
CONTRAINDICATION TO TPA (recent surgery
and Gl bleed)




64 YO WOMAN WITH RECENT HX OF SURGERY AND Gl
BLEED. SHE PRESENTED WITHIN 3 HRS OF SYMPTOM ORSET
NIHSS 28

PRE REVASCULARIZATION
PRESENTATIONT HEAD RUN
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DETAILS

ONSET TO PRESENTATI@N\D:45
ONSET TO PROCEDURE 4:10
O REVASCULARIZATIONS5:40




POSTPROCEDURE RUN POSTPROCEDURE MR




FOLLOW UP

Patient was discharged to rehab

Upon discharge she was ambulating
nport




CASE 2

PATIENT PRESENTING LATE (>8 HR) HAS TANDEM
OCCLUSION




81 YO WOMAN WITH NIHSS 21. LAST
KNOWN WELL OVER 8HRSAGO

PRESENTATION CT HEAD FIRST ANGIO RUN

/2712012, 9:03:44 PM
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POST PROCEDURE RUN POST PROCEDURE MR




DETAILS

ONSET TO PRESENTATIGN10:24
ROCEDURBE 12:10




FOLLOW UP

~ Clinically did very well and was discharged




CASE3

POST IVIPA WORSENING IN PATIENT WITH MCA M1
OCCLUSION




PRESENTATION CT HEAD

/8 YO MAN WITH APHASIA AND RIGHT HP
WITH NIHSS OF 10. RECEIVED WPAQ
IMPROVED INITIALLY TO NIHSS OF 1




ABOUT AN HR LATER AFTER-IMPA
HE WORSENED AGAIN HAVING
IMPROVED AFTER IMPAO NIHSS
NOW 12
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POST PROCEDURE HEAD CT SCAN




DETAILS

ONSET TO PRESENTATIG@NL:45
ONSET TO PROCEDURE 4:30
e TO REVASCULARIZATIONS5:10




FOLLOW UP

Patient was discharged to rehab

pon discharge he was
Ith C oport




ENDOVASCULAR THROMBECTOMY
STROKE TREATMENT

Currently there are 4 FDA approved
devices for stroke treatment:

MERCI 6 Approved in 2004
MBRAOS Approved in 2008




Introducing

V 2.0 Soft
Designed for smaller, more distal vessels (M2)
V3.0 Soft

Designed for larger, more proximal vessels
(ICA-T)

Designed for mid-sized Designed for larger, more
vessels (M1) proximal vessels (ICA-T)

Soft Firm Soft Firm







SOLITAIRE FLOW RESTORATION
DEVICE







PENUMBRA

Vessel Size  Separator/Reperfusion Catheter Size Selection
(mm)

<20







TICIO TICI 1 TICI 2B

MEAN POSTTREATMENT INFARCT VOLUME

166.1
1454
121.4
539
l ]
o l

P =0.001 BY ANOVA




WHAT STUDIES ARE AVAILABLE LOOKING AT
THE EFFICACY OF THROMBOLYTIC THERAPY
AND EMBOLECTOMYTHERAPY?




PREVIOUS POSITIVE STUDIES

PROACT Il
IA UK Tx+ IV heparin vs IV heparin

N=180 patients
MCA strokes O 6 hrs
9 mg of IA r -proUK plus heparin (n = 121) or heparin only (n = 59).

Primaryout come: mMRSO?2

MRS O?2 40% of r-proUK and 25% of control patients hada  mRSO2
(P =.04).

Mortality 25% for the r-proUK and 27% for the control.

Recanalization 66% for the r-proUK and 18% for the control (P<001).

sICH 10% of r-proUK and 2% of control (P = .06).

" Furlan et al. JAMA 19¢



PREVIOUS POSITIVE STUDIES (MELT)

Urokinase vs Control groups (n=114)

MCA strokes O 6 hrs
Patients were randomized to the UK or control groups

MRS O2 ( Pr i Somewhat more frequent in the UK group (49.1% and

end point) 38.6%, OR: 1.54, 95% CI: 0.73 to 3.23) (p=.345).
mRSO1 was more frequent in the UK group (42.1% and 22.8%,
(preplanned p=0.045, OR: 2.46, 95% CI: 1.09 to 5.54).

secondary end

point)

sICH 9% and 2%, respectively (P=.206).

Mortality The 90-day cumulative mortality was 5.3% in the UK group

and 3.5% in the control group  (NS)
Recanalization 73%

Did not reach primary outcome of favorable outcomes, however met secondary

outcome
Ogawa et al.. Stroke 2007



Solitaire vs MERCI (RCT) - N=144

MCA strokes O 8 hrs.
Non inferiority hypothesis

Primary efficacy
end point : TIMI 2
or 3 with no sICH

Secondary end
points (Clinical
efficacy and
safety)

N=144

Recanalization

60.7% Solitaire and 24.1% MERCI (P<0.0001)

mRSO 2 at 956.2 % Sojitaire vs 33.3% MERCI
(P=0.0001)
Mortality: 17.2% Solitaire vs 38.3% MERCI (P=0.0001)

18 sites (55 Merci, 58 solitaire, and 31 roll in)

88.9% Solitaire vs 67.3% MERCI (p=0.01)

/

Saver et al. Primary results of the SOLITAIRE Fr with the intention for thrombectomy multincenter (SWIFT).



ENDOVASCULAR THERAPY
COMBINED WITH IMTPA

MR. CLEAN
ESCAPE
XTENDIA




CURRENT RECOMMENDATIONS
FOR IV-TPA + THROMBECTOMY

Combined therapy is indicated when:
CTA shows ICA or M1 occlusion
Age > 18
IHSS> 6




WHAT DO WE KNOW?

IV-TPA improves clinical outcomes.

The sooner and more completely the artery is
re-canalized, the higher the chances of a
ood outcome and in general the smaller




WHAT WE DONOT KNOW?

Who benefits from treatment?

Does IA therapy improve overall outcomes compared
to IV therapy alone or in combination?

How can we select patients who will and will not
' stroke therapy ?

IS a candidate
ion?
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HE CONCEPT OF PHYSIOLOGIC TIME IS
ROBABLY MORE IMPORTANT THAN

HRONOLOGIC TIME
APenumbra_
D

ead “ Tissue at risk

O T -

Core: Tissue that will
inevitably die and is beyond
salvage.

Penumbra : Total area of
hypoperfusion .

v

http:// www.radiologyassistant.nl



DEFUSE 2 STUDY

DEFUSE PROTOCOUSED RADIOLOGIC IMAGING TO LOOK AT DEAD
TISSUE VOLUME PRIOR TO TREATMENT (DIFFUSION WEIGHWIFEED
IMAGING) AND ISCHEMIC TISSUE PRIOR TO TREATMENT (PERFUSMIN

IMAGING)

THE STUDY FOUND THAT THE IDEAL CANDIDATE FOR STROKE THERAPY
AND IA STROKE THERAPY WERE THOSE WITHIRINARCT VOLUME LESS
THAN 50 CC AND PERFUSION:DIFFUSIORATIO OF 1.8 OR GREATER

THEREFORE, SMALL AMOUNT OF BRAIN IS DEAD AND A LARGER AREA OF
SSUE THAT CAN BE SAVED) IS PRESENT. ASARESWA.T, TH
XAM, EVEN OUT MANY HOURS STILL HAS
OT COMPLETELY DEAD.

RAIN FROM




PATIENT PRESENTATION

History of HTN, H.Chol and CAD
Baseline NIHSS 12

2rminus occlusion




BASELINE MRI

DEFUSE protocol studied patients that were outside
IV window(diffusion and perfusion MRI studies)

DWI {b=1000)

DWI lesion: 13 ccm PWI (Tmax>6s) lesion: 89 ccm
Mismatch ratio: 6.9




BASELINE ANGIOGRAMS

|ICA terminus occlusion




COLLATERALS




MERCI| RETRIEVAL PASSES & DEVICES

DAC Manual aspiration opened the ICA terminus

M1 recanalization
Strada shuttle sheath, 6 French.
Trtaxial system: DAC(0.052), 18L, Synchro.

Merci device retrieved into the DAC




FINAL ANGIOGRAM




FOLLOWUP MRI
Small BG infarct




