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• All copyrighted material have been removed from the 
notes, and will only be shown during the presentation



Outline

1. Hematoma expansion & hemostasis
2. Indications for ICH surgery
3. Preventing complications of ICH



Levels of evidence

• Class I: benefit > risk
• Class II: benefit may > risk
• Class III: risk > benefit



Part 1: ICH Expansion

6 h

3 h
0% mortality
70% independence

30% mortality
35% independence



Hemostasis

1. rFVIIa
2. Reversal of antiplatelet activity

• platelets

• ddAVP

• TXA
3. Coagulopathy correction/anticoagulant associated ICH

• PCC/Vit K

• FFP



Biological effect of rFVIIa
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72 hr ICH growth
Mean = 4.3 ml
Median = 0.91 ml
SD = 13.48 ml

Dowlatshahi D, Demchuk AM, Smith EE et al (in preparation)



Garcia Bermejo P et al. Neurology 2010;75;834

Imaging Marker of ICH Growth Identified
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Demchuk, Dowlatshahi et al. Lancet Neurology 2012

Spot Sign



Lancet Neurology 2012
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STOP-‐AUST

Spot Sign hemostatic trials



Factor VII: Bottom Line

• rFVIIa in unselected patients: Class III, Level A (Harm)

• If you have CTA for acute ICH: Spotlight Trial



Antiplatelets and hematoma 
expansion

Neurology 2011

Neurology 2009

“Increased mortality”



Option 1: Platelet infusion

• Thrombocytopenia: platelet replacement (Class I, Level C)
• On antiplatelet agent: platelet infusion (Class II, Level B) 



Option 2: ddAVP / desmopressin

• releases endothelial vWF: platelet activator
• 0.3 mcg/kg over 30 minutes
• Currently no evidence or guidelines; consider for Plavix, 

uremia
• IMPACT study, phase 2 safety ddAVP for acute ICH, 

results due Dec 2012.



Option 3: Tranexamic acid

• anti-fibrinolytic: clot-stabilization
• No evidence
• Consider: intra-operative, tPA bleeds



INR correction in anticoagulant 
associated hemorrhage



11h

24h



Fresh Frozen Plasma

• Time: Blood typing & thaw
• 15 ml/Kg: >1L on average in patients with pre-existing 

cardiac disease
• Inconsistent Factor concentrations



Prothrombin Complex Concentrate 
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PCC

• small volumes (40-80 mL)
• reversal within 10-15 minutes
• requires Vit-K 10mg IV co-administration



Adverse events
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INR reversal may be necessary but not sufficient to alter the 
natural history of warfarin-associated ICH.

Dowlatshahi, Butcher at al, Stroke 2012

Clinical Outcomes
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1. INR correction for patients with oral-anticoagulant 
associated ICH: Class I, Level C

2. PCC may have fewer complications to FFP and is a 
reasonable alternative: Class II, Level B



Part 2: Indications for Surgery

1. Cerebellar
2. IVH
3. Hemispheric



cerebellar

• Evacuation for clinical 
deterioration or brainstem 
compression or hydrocephalus: 
Class I, Level B

• Ventricular drainage alone not 
recommended: Class III, Level C



IVH

• Drainage for hydrocephalus with 
decreased LOC: Class II, Level B



Mendelow et al, Lancet 2005

• Median 30 hours to surgery

• > 25% cross-over rate to 
surgery in medical arm



STICH sub-group analysis

Surface bleeds
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1. Usefulness uncertain: Grade II, Level C

2. Large lobar ICH <1cm from surface: Grade II, Level B

3. Minimally invasive evacuation investigational: Grade II, Level B

Guidelines for supratentoral ICH 
Surgery



Eloquent cortex?

Global Aphasia 
NIHSS 10

Post-op NIHSS 3
F/U NIHSS 0



MR-DTI guided MIS



• Hematoma Expansion

• IVH/hydrocephalus

• Hypertension

• Seizures

• Infection

• DVT/PE

• Fever/Hyperglycemia

PArt 3: Preventing 
complications



Seizure
• 8% (2-20%) 30-day risk (subclinical cEEG approx 30%).

• Associated with worse outcomes, but not clearly causative.

• Prophylactic treatment associated with worse outcomes in 
two recent studies.

• New Guidelines:

• Treat clinical seizures (Class I, level A)

• Treat electrographic seizures with altered LOC (Class I, 
Level C)

• No prophylactic therapy (Class III,  Level B)



comment

• Study 1: covariate analysis for factors associated with 
poor outcome

• But only 23 patients treated with PHT
• Study 2: only 28 patients treated with PHT

• 12 treated with LEV with no adverse outcome



Infection

• Aspiration / swallowing 
assessments

• Foley catheters, IV lines©



DVT/PE prophylaxis

• Intermittent pneumatic compression boots (Class I, 
Level B)

• After repeat imaging showing cessation of bleeding, SC 
Heparin/LMWH starting day 1-4 (Class IIb, Level B).



Metabolic

• Fever 
• Hyperglycemia (normoglycemica Class I, 

Level C)



1. Hemostasis

• PCC for warfarin-associated ICH

• consider platelets if low

• consider ddAVP if on antiplatelets

• No rFVIIa

2. Surgery

• cerebellar 

• IVH with symptomatic hydrocephalus

• consider surgery for large superficial lobar bleeds

3. Complications

• prevent infections: aspiration, instrumentation

• normoglycemia, normothermia

• treat seizures, altered LOC with electrographic evidence

• start compression boots day 0, prophylactic anticoagulation between day 1-4 (after scan)

Summary


