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What we will cover

• Intracerebral hemorrhage

− {with surgical management}

• A vision for the future
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Stroke Types

Ischemic

Hemorrhagic
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Hemorrhagic Stroke

15% of all strokes are hemorrhagic

Many causes, most common:

 HTN

 Vascular (AVM/aneurysm)

 CAA



Stroke is an Epidemic

5th leading cause of death in 

the US

2nd leading cause of death 

globally
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Classification of Hemorrhagic Stroke

ICH score:

 Size

 Location

 GCS

 IVH

- Predicts all cause 30 day mortality
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Traditional indications for surgical intervention

Size >30cc

Midline shift/ Elevated ICP

Poor neurological exam (GCS)

Herniation
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Traditional indications for surgical intervention

Criticisms and concerns:

 Significant Morbidity

 Questionable impact on outcomes
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Move to MIS

Is there a better way?

Does it lead to improved outcomes?

Less invasive evacuation of hematoma

 - Less disruption of normal tissue

Less surgical morbidity
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Evolution of MIS evacuation

Select trial review

• STITCH II

• CLEAR III

• MISTIE III

•ENRICH
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STITCH II

Early surgery at 12 hours vs. 

medical management alone

 - Any surgical intervention allowed

 - Significant crossover from medical

          arm to surgical arm (62 of 292)
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STITCH II
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STITCH II
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CLEAR III

Use of IT alteplase vs. saline

 - Does demonstrate safety 

 - No significant change in outcomes

          amongst groups
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CLEAR III
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MISTIE III

Open craniotomy has not been shown to 

improve outcomes.

Does a minimally invasive surgery have 

the opportunity to improve outcomes?
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MISTIE III

• MIS placement of rigid catheter 2/3 of the way 

into the hematoma

• Evacuate hematoma

• Placement of soft catheter into hematoma 

bed

• Administration of alteplase

• Aim for less than 15ml residual hematoma

• **Mean reduction in hematoma size 69%



19

MISTIE III
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Select hypotheses regarding why surgical trials have failed to 

show benefit

• Heterogenous patient population

• Primary brain injury resulting from 

hemorrhage may be difficult to recover from

• Ideal candidates and timing has been difficult 

to determine

• At times, significant crossover of patients 

from medical management to surgical groups

• Slow recruitment and difficulty determining 

ideal study design
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ENRICH
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ENRICH

• MIS vs BMT

• Hematoma volume 30-80ml

• Lobar or anterior basal ganglia

• Primary efficacy endpoint was utility 

weighted mRS (0-1)

• Primary safety endpoint was death at 30 days
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What is MIS (Perifascicular)?
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ENRICH
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ENRICH
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ENRICH
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ENRICH



28

Conclusions

• MIS surgery, based on ENRICH, shows 

promise

• Improved patient outcomes

• Patient safety
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Thank you

Questions?
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