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Major Types of StrokeMajor Types of Stroke

Ischemic (83%) Hemorrhagic (17%)



Acute Stroke InterventionAcute Stroke Intervention

•• Reduce risk of Reduce risk of 
recurrent strokerecurrent stroke

•• Reduce disability in Reduce disability in 
established strokeestablished stroke

•• Control physiologic Control physiologic 
variablesvariables

•• ReperfuseReperfuse
•• Thrombolytic Thrombolytic agents >3hrs.agents >3hrs.
•• Hemostatic Hemostatic therapytherapy
•• Protect penumbra Protect penumbra 

((neuroprotectant rxneuroprotectant rx.).)
•• SurgerySurgery
•• Induced hypothermiaInduced hypothermia

Purpose:Purpose: Acute Acute treatmenttreatment::



Acute Stroke InterventionAcute Stroke Intervention

•• Uncertain BP thresholds:Uncertain BP thresholds:
Systolic BP < 220mmHg
Diastolic BP < 120mmHg
Avoid hypotension

•• Elevated glucose in acute Elevated glucose in acute 
stroke stroke ��� ���� � poor outcome:poor outcome:

(Whether prior DM or not)
Avoid glucose-containing fluids

Temperature maintained in normal range
Poor outcome with hyperthermia

Experimental data supports improved results with hypothermia



MerciMerci ®®Retrieval SystemRetrieval System
Concentric Medical, Inc.Concentric Medical, Inc.

1. NIHSS > 8.
2. ICA,M1, M2, basilar or vertebral occlusion.
3. Not received IV  thrombolysis.

Inclusion for MERCI



MM Key Inclusion / Exclusion

Inclusion
• Acute large vessel stroke 

(M1- M2, intracranial carotid, basilar 
or vertebral)

• NIHSS � 8
• First pass of device within 

8 hours of symptom onset

Exclusions
• Significant mass effect with midline 

shift
• Proximal vessel stenosis > 50%
• Sustained BP > 185/110
• INR > 3.0
• Platelets < 30,000



MM Demographics
Stroke Characteristics

164Number of Patients

8%Vertebrobasilar artery (N=14)

60%Middle cerebral artery (N=98)

32%ICA/ICA-T (n=52)

Site of vascular occlusion

19.3 ± 6.4Baseline NIHSS, mean  ± SD

57%Female

68.0 ± 16.0Age, mean  ± SD (yr)



MM Primary Results

164Patients Enrolled

5.5% (9)Clinically Significant Procedure Complications, % (n)

68.3% (112)Post Adjuvant Revascularization % (n)

29% (48)IV tPA pretreatment, % (n)

2.9 ± 1.6Attempts to remove clot (mean ± SD)

1.6 [1.2-2.3]Procedure duration, hr (median [IQR])

4.3 [3.2-5.3]Symptom onset to groin puncture, hr (median [IQR])

54.9% (90)Retriever Revascularization % (n)



Conclusions from MM Part 1



HistoryHistory

•Acute left hemiplegia 
•CT scan normal
•Transferred by helicopter

48 Hours Post-MI

66 y.o. woman with acute 
inferior MI treated with PCI

Baseline angiogram at 3 hours



MerciMerci ®®Retrieval System, Concentric Medical, Inc.Retrieval System, Concentric Medical, Inc.



HistoryHistory
Patient noted to be somnolent with a right hemiplegia 

& right gaze preference with aphasia.

CT scan was normal
Urgent angiography performed



Acute Stroke InterventionAcute Stroke Intervention
Acute M2 thrombosisAcute M2 thrombosis



Acute Stroke InterventionAcute Stroke Intervention

PTAPTA

Acute M2 thrombosisAcute M2 thrombosis



ProntoPronto™™ Thrombectomy Thrombectomy CatheterCatheter
(Vascular Solutions Inc.,Minneapolis, Minnesota)(Vascular Solutions Inc.,Minneapolis, Minnesota)

Connect 
components

Create vacuum

RX delivery; open 
stopcock & extract 
thrombus



ProntoPronto™™ Thrombectomy Thrombectomy CatheterCatheter
(Vascular Solutions Inc.,Minneapolis, (Vascular Solutions Inc.,Minneapolis, 
Minnesota)Minnesota)

Filtered Aspirate

Catheter and AspirateCatheter and Aspirate



Final AngiogramFinal Angiogram

Acute Stroke InterventionAcute Stroke Intervention



The Penumbra SystemThe Penumbra System™™

•• Thrombus Thrombus debulking debulking 
approach for approach for 
intracranial vesselsintracranial vessels

•• Proximal working Proximal working 
positionposition

•• Continuos Continuos aspirationaspiration

•• Variable sizingVariable sizing



The Penumbral Stroke TrialThe Penumbral Stroke Trial

• 125 patients

• Presented within 8 hrs.

• NIH Stroke Scale � 8

• 81.6% revascularization rate

• 3.2% procedural SAE rate
(vs. 7.1% historical control)

• No device-related SAEs

• Symptomatic ICH 11.2%

• Asymptomatic ICH 16.8%

• � 4 ­ NIHSS at discharge 57.8%

• All-cause mortality 26.4% and 

32.8% at 30 and 90 days 

respectively

Prospective, single arm, multiProspective, single arm, multi--center trialcenter trial

The 103/125 (81.6%) patients whose intracranial vessels were opeThe 103/125 (81.6%) patients whose intracranial vessels were opened by the ned by the 
Penumbra System had better results than the patients not Penumbra System had better results than the patients not revascularized revascularized 

across every measure of clinical and functional endpoints.across every measure of clinical and functional endpoints.
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Arch Neurol. 2008;65(8):1024-1030



Results

Statistics based on 22 studies (147 patients)

Most frequently occluded artery:
Posterior circulation > Middle cerebral > Carotid

Mortality higher with posterior circulation location

Odds of death > with < TIMI 3 flow post procedure.

298 patients in 23 studies



• Anterior circulation more accessible than posterior 
circulation

• Risk of dissection and intracranial hemorrhage increased 
with instrumenting intracranial vessels

• Few patients in each device category

• No randomized controlled trials comparing devices



Acute Stroke InterventionAcute Stroke Intervention

Dissection, probably Dissection, probably 
from guide during from guide during 
MERCI caseMERCI case

Careful patient selection and technique is necessary!Careful patient selection and technique is necessary!



Acute Stroke InterventionAcute Stroke Intervention
Difficult anatomy for endovascular therapyDifficult anatomy for endovascular therapy

Tortuous intracranial vessels

Tortuous extracranial vessels



Acute Stroke InterventionAcute Stroke Intervention
Tortuous extracranial vessels



ConclusionsConclusions

Stroke is a treatable emergencyStroke is a treatable emergency

Endovascular revascularization of intracranialEndovascular revascularization of intracranial
vessels can be performed successfullyvessels can be performed successfully

Patient selection, timing, choice of equipmentPatient selection, timing, choice of equipment
and drugs, technical skills and and drugs, technical skills and periproceduralperiprocedural

management are criticalmanagement are critical



Rotational angiography

QuickTime™ and a
H.264 decompressor

are needed to see this picture.



Merci

QuickTime™ and a
H.264 decompressor

are needed to see this picture.



Final

QuickTime™ and a
H.264 decompressor

are needed to see this picture.



Thank you


