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Dichotomized Outcome with ≤15 mL EOT 
(Residual) Volume at Day 365 (as Treated)

• Cases with ≤15 mL EOT (residual) volume had lower mortality and better functional outcome

• Reduction beyond 15 mL significantly increased the chance of a good functional outcome, 
by 10% for each additional mL hematoma removed (p = .002 )

• Further volume reduction beyond 70% removal carries a significant benefit, with 6% 
improvement in chance of achieving mRS 0–3 per additional mL removed (p = .002 )

Minimally Invasive Surgical Reduction of Clot Volume  
to ≤15 mL Produces Better Functional Outcomes

59%
Patients with ≤15 mL EOT 
145/246 patients randomized to MISTIE procedure

MISTIE 
≤15 mL 

(n=145)

MISTIE 
>15 mL 
(n=101)

Medical 
(n= 240)69%

Average clot reduction

MISTIE  
(n=255)

Standard 
medical care 

(n=251) p value

Died within  
0–7 days 2 (1%) 10 (4%) .018

Died within  
0–30 days 24 (9%) 37 (15%) .066

Died within 
0–180 days 39 (15%) 57 (23%) .033

Removing ICH 
with MIS is Safe

Safety Outcomes 1

Modified Rankin Scale (mRS) scores 0–3 4–6

difference mRS 0–3 (95% CI 1.0–20.0; p=0.03)

10.5%

1. Frequency of survival is modestly improved without a “price” in surgical risk or vegetative state.



The clinical results presented herein are for informational purposes only, and may not be predictive for all patients. Individual results may vary depending on a variety of patient-specific attributes. 
Please contact your local Penumbra representative for more information.
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MISTIE III Trial Design

Study Protocol
Inclusion Criteria
• ICH ≥ 30 mL
• ICH/ IVH/ IVH catheter tract /BP stability
• Randomize 12 to 72 hours post onset
• Age ≥18 years
• Historical modified Rankin Scale score ≤1

Exclusion Criteria
• Vascular defect R/O by CTA
• Infratentorial hemorrhage; evidence of 

brain stem involvement; large IVH
• Anticoagulation required; irreversible 

platelet count <100,000 or INR >1.4
• Uncontrollable systemic bleeding
• Other comorbidity preventing use of 

thrombolytic therapy or follow-up

Baseline Characteristics (mITT Group)

MISTIE 
(n=250)

Standard  
medical care 

(n= 249)

Sex

Men 159 (64%) 146 (59%)

Women 91 (36%) 103 (41%)

GCS score at randomization*

3–8 64 (26%) 63 (25%)

9–12 111 (44%) 108 (43%)

13–15 75 (30%) 78 (31%)

Diagnostic CT at presentation

ICH volume (mL) 42.7 (30.4–54.5) 41.5 (30.9–55.3)

Stability CT ( last CT before randomization)

ICH volume (mL) 45.8 (35.4–59.6) 45.3 (35.4–57.2)

Clot location

Deep 163 (65%) 144 (58%)

Lobar 87 (35%) 105 (42%)

mRS score before stroke

0 230 (92%) 233 (94%)

1 20 (8%) 16 (6%)
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