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ICH is a medical emergency
Initial evaluation and clinical stabilization

• Initial assessment and stabilization of airway patency, 
breathing, and circulation.ABC’ s

• Once clinical stability is achieved, an urgent imaging 
study for rapid and accurate diagnosis should be 
performed.

Neuroimaging 

• To determine baseline severity
• Frequent neurological examinations, at least every 

hour, to detect early clinical deterioration and signs of 
increased intracranial pressure (ICP)

Standardized 
neurologic 
assessment

• Blood pressure management, 
• Reversal of coagulopathy, and
• Evaluation of the need for early surgical intervention.

ABP, coagulation, 
surgery

Emergency neurological life support: intracerebral hemorrhage. Neurocrit Care. 2015;23 Suppl
2:83–93.

 INITIAL APPROACH



 HEMATOMA SIZE
 HEMATOMA EXPANSION

 OEDEMA
 MASS EFFECT

 SEIZURES

 HYDROCEPHALUS 
 INTRAVENTRICULAR HEMORRHAGE

 PATHOPHYSIOLOGY



Del Court C Neurology 2012

AOR for unfavorable outcome

HEMATOMA EXPANSION



Implications of the “spot sign” (CT-angio)

Potent and independent predictor of 
hematoma expansion

• Relative risk of 2.3 for hematoma expansion

Is associated with both functional outcome 
and mortality

• Median 3-month mRS of 5 vs. 3 in spot sign 
negative patients

More aggressive treatment to reduce 
hematoma expansion

HEMATOMA EXPANSION: spot sign



HEMATOMA EXPANSION: hemostatic agents

Prothromplex® 25-50 U/kg
Beriplex®

Praxbind® 2.5 mg x 2

• Prothrombin Complex Concentrates > Fresh Frozen Plasma

• dabigatran reversal 

• rivaroxaban, apixaban reversal FDA approved 7 May 2018

• limit platelet transfusion



HEMATOMA EXPANSION: blood pressure control

SBP



HEMATOMA EXPANSION: blood pressure control

 The rate of renal 
adverse events was 
significantly higher in 
the intensive-
treatment group than 
in the standard-
treatment group (9.0% 
vs. 4.0%, P = 0.002).



HEMATOMA EXPANSION: blood pressure control



HEMATOMA SIZE & LOCATION: “early” surgery



HEMATOMA SIZE & LOCATION: “early” surgery



MASS EFFECT: ICP monitoring & therapy



MASS EFFECT: ICP monitoring & therapy

 Deep sedation 
 PaCO2 35-40 mmHg
 CPP (MAP-ICP) >70 mmHg
 Osmotherapy
 T° control (36-37°C)
 CSF drainage



MASS EFFECT: surgical treatment



 INTRAVENTRICULAR HEMORRHAGE

 randomly assigned (1:1), to receive up to 12 
doses, 8 h apart of 1 mg of alteplase or 0·9% 
saline via EVD



 INTRAVENTRICULAR HEMORRHAGE



 SEIZURES

+ T° & glycemic control



Morgenstern, L. B., et al. (2015). Full medical support for intracerebral hemorrhage. Neurology, 84(17), 1739–1744. 

“Full medical support” i.e. no DNR/WLST in the first 5 days

 PROGNOSIS



Modified Rankin scale (mRs) 1 yr

%
0 - No symptoms 10

35%

1 - No significant disability 11

2 - Slight disability 3

3 - Moderate disability 11

4 - Moderately severe 15

65%5 - Severe disability 11

6 - Dead 38

Our full treatment population vs. ICH score, p<0.0001, vs. Morgenstern et. al, p=0,15

 PROGNOSIS

Spina S Minerva Anestesiologica 2018



 HEMATOMA EXPANSION

 MASS EFFECT

 OEDEMA

 SEIZURES

• HEMOSTATIC AGENTS

• BLOOD PRESSURE CONTROL

• SURGICAL REMOVAL HEMATOMA SIZE & LOCATION

• ICP MONITORING & THERAPY
• DECOMPRESSIVE SURGERY

• EEG MONITORING
• ANTI-EPILEPTIC AGENTS

 HYDROCEPHALUS

 INTRAVENTRICULAR HEMORRHAGE

• VENTRICULAR DRAINAGE

• VENTRICULAR DRAINAGE  +/- rt-PA

• TEMPERATURE & GLUCOSE CONTROL
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