
Critical care in case of 
hemorrhagic stroke 

Dr. Sedat Koçak

Emergency Department 
Necmettin Erbakan University

Meram Faculty of Medicine
Konya TURKEY



 2

Epidemiology
• Non-traumatic intracerebral haemorrhage results 

from rupture of blood vessels in the brain.
• Hemorrhagic Stroke constitutes approximately 

13% of all strokes.
• Over 2 million people are affected by intracerebral 

haemorrhage (ICH) worldwide every year, 
• one third of them dying within 1 month, 
• and many survivors being left with permanent 

disability.
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Epidemiology

• ICH represents a major global public-
health problem

• ICH incidence around the world vary
– 10-20 per 100,000 per year

• Overall mortality was reported as 26-38%
• Approximately half of this mortality occurs 

within the first 24 hours
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Emergency management
• Stabilization of cardiorespiratory 

parameters
– Airway management
– Blood pressure control

• Hemostatic therapy
• Intracranial pressure monitoring and 

treatment
• Surgical interventions
• Others(ie,seizure, hyperglicemia)



 5

Airway

• Early neurologic deterioration
• depressed consciousness
• loss of normal reflexes
• unable to protect the airway.

– Rapidly Endotracheal tube placement (ETT) 
(Rapid Sequence Intubation)

– Mechanic ventilation
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Airway

• GCS score<8
• deteriorating conscious level
• Risk for aspirating                         RSI
• No gag reflex
• Respiratory failure
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Airway
• Recommendations for RSI

– Premedication
• lidocain (1–2 mg/kg) 

– Induction
• (etomidat (0.1–0.3 mg/kg) , thiopenthal (1.0–1.5 

mg/kg) )
– Neuromusculer paralysis

• Nondepolarising neuromusculer blocking agents 
atracurium (0.3-0.5 mg/kg), vecuronium0.01-0.015 
mg/kg)

– Postintubation sedation
• Propofol (2-3 mg/kg)
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Mechanic ventilation (MV)

• Respiratuar rate-tidal volüm
– pCO2 about 35 mmHg
– aggressive hyperventilation (pCO2 < 28 

mmHg) can cause vasoconstriction and 
ischemia.
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Blood pressure
• Elevated blood pressure (BP) is common in the 

acute setting after an ICH.
• Markedly elevated BP levels are associated with 

hematoma expansion and poor prognosis.
• The management of hypertension immediately 

after ICH is a matter of debate.
• Issues such as the timing and magnitude of 

blood pressure lowering are not still resolved.
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AHA recommendations
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AHA recommendations
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EUSI recommendations
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Haemostatic therapy

• oral anticoagulants (OACs) use
• acquired or congenital coagulation factor 

deficiencies
• qualitative or quantitative platelet 

abnormalities
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Haemostatic therapy

• Warfarin therapy increases the risk of ICH 
5-10 times

• ~15% of ICH are associated with warfarin 
use

• Unless INR is rapidly normalised (<1.4) 
increases progressive bleeding and 
clinical deterioration
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What have we got? 

• Conventional
– FFP (fresh frozen plasma)
– Vitamin K

• Potential
– PPCs (prothrombin complex concentrates)
– rFVIIa (recombinant activated factor VII)
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FFP

• 10-20 mL/kg iv inf.
• Disadvantages

– transfusion reactions
– processing time
– volume load in cardiac and renal failure
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Vit-K

• 10 mg of vitamin K1 by slow intravenous 
infusion

• It carries the risk of hypotension and 
anaphylaxis

• It takes at least 6 hours to normalize the 
INR

• vitamin K is suitable for the supplemental 
therapy
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PCCs

• PCCs are plasma-derived factor 
concentrates.

• They are primarily used to treat factor IX 
deficiency.

• PCCs contain factors II, VII, and X in 
addition to IX
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PCCs

• 15-50 units/kg
• rapid reconstitution and administration
• High concentrations of coagulation factors 

in small volumes
• PCCs can rapidly normalize INR (within 

minutes) in patients taking OACs
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rFVIIa
• rFVIIa licensed to treat hemophilia patients with 

congenital factor VII deficiency
• It has garnered attention as a potential treatment 

for spontaneous and OAC-associated ICH.
– Mayer, S. A. et al. Efficacy and safety of recombinant 

activated factor vII for acute intracerebral 
hemorrhage. N. Engl. J. Med. 358, 2127–2137 
(2008).

– Mayer, S. A. et al. Recombinant activated factor vII 
for acute intracerebral hemorrhage. N. Engl. J. Med. 
352, 777–785 (2005).
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rFVIIa

• normalise the INR within minutes (10μg/kg 
to 90 μg/kg)

• it expedites neurosurgical intervention
• rFVIIa should be used as an adjunct to 

coagulation-factor replacement and 
vitamin K because the effect will last only 
several hours
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Hematoma enlargement
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AHA 2010 recommendations
• Severe coagulation factor deficiency or severe 

thrombocytopenia 
– appropriate factor replacement therapy or platelets, (Class I;LOE: 

C)
• ICH whose INR is elevated due to OACs 

– warfarin withheld
– replace vitamin K–dependent factors 
– receive intravenous vitamin K (Class I; LOE: C)
– PCCs are reasonable to consider as an alternative to FFP (Class 

IIa; LOE: B)
– rFVIIa is not routinely recommended as a sole agent for OAC 

reversal in ICH (Class III; LOE: C).
– rFVIIa is not recommended in unselected patients. (Class III; LOE: 

A)
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• When it could be restarted full 
anticoagulation safely? 
– 10–14 days after ICH
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ICP monitoring
• Patients with a GCS score of <8, 
• those with clinical evidence of transtentorial 

herniation, or 
• those with significant IVH or hydrocephalus 

might be considered for ICP monitoring and 
treatment. 

• A cerebral perfusion pressure of 50 to 70 mm Hg 
may be reasonable to maintain depending on 
the status of cerebral autoregulation (Class IIb; 
LOE:C). (New recommendation)
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Elevated ICP

• In patients who present acutely with 
clinical signs of brainstem herniation
– Elevation of head (30-45 degrees)
– 20% mannitol iv infusion (1.0-1.5 mg/kg)
– Hyperventilation (pCO2 28-32 mmHg)

• definitive neurosurgical procedure
– placement of an ICP monitor
– craniotomy
– ventriculostomy
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Elevated ICP

• Position
– Head elevation (30 degrees)

• Fluids
– Isotonic fluids 
– 20% mannitol
– 3% hypertonic saline
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Isotonic fluids

• 0.9% saline, 1mL/kg/h, standard 
intravenous replacement fluid 

• Euvolemia should be maintained
• Solutions containing dextrose should be 

avoided unless hypoglycaemia is present
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3% hypertonic salin

• increasingly use 
• in patients with significant perihaematomal 

oedema and mass effect
• 1 mL/kg/h
• The goal; baseline state of hyperosmolality 

(300–320 mmol/kg) and hypernatraemia 
(150–155 mEq/L)
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3% hypertonic saline

• Infusion therapy should not be 
discontinued suddenly.

• Rebound edema and ICP elevation !
• Sodium should not be reduced more rapid 

than 12 mEq/L within 24 hours.
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Seizure
• Risk ~8%/30 days
• Convulsive status epilepticus 1-2%
• Lobar location !
• Treatment

– Lorazepam 0.05–0.10 mg/kg iv (acute treat.) 
followed by,

– Phenytoin (15–20 mg/kg)
– Fosphenytoin (15–20 mg/kg)        loading
– Valproic acid (15–45 mg/kg)
– Phenobarbital (15–20 mg/kg)
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Seizure

• Prophylactic AED?
• Nonconvulsive seizures or status 

epilepticus
• monitor with electroencephalography for at 

least 48 h
• treat nonconvulsive seizures with 

midazolam (starting dose 0·2 mg/kg/h)
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AHA 2010
• Clinical seizures should be treated with 

antiepileptic drugs (Class I; LOE: A)
• Continuous EEG monitoring is probably 

indicated in ICH patients with depressed mental 
status out of  proportion to the degree of brain 
injury (Class IIa; LOE: B).

• Patients with a change in mental status who are 
found to have electrographic seizures on EEG 
should be treated with antiepileptic drugs (Class 
I; LOE: C)

• Prophylactic anticonvulsant medication should 
not be used (Class III; LOE:B)
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Fever
• associated with poor outcome, neuronal 

injury and death
• Paracetamol
• Cooling

– Adhesive surface-cooling systems
– Endovascular heat-exchange catheters

• therapeutic cooling (or induced 
hypothermia) has not been systematically 
investigated in ICH patients.
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Glycemia
• Hyperglycemia

– cerebral ischemic injury
–  increased 30-day mortality

• Declining glucose values after ICH 
– decreased risk of hematoma expansion
– early glucose control may improve outcomes

• Glucose levels should be treated in the 
acute phase after ICH >180 mg/dL
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AHA 2010

• Glucose should be monitored and 
normoglycemia is recommended (Class I: 
LOE: C).

  (New recommendation)
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Others

• Anemia
• Nutrition
• Venous thrombosis prophylaxis
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Anemia
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Anemia
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Nutrition
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Venous thrombosis prophylaxis
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AHA 2010
• Patients with ICH should have intermittent 

pneumatic compression for prevention of venous 
 thromboembolism in addition to elastic 
stockings (Class I;LOE: B)

• After documentation of cessation of bleeding, 
lowdose subcutaneous low-molecular-weight 
heparin or unfractionated heparin may be 
considered for prevention of venous 
thromboembolism in patients with lack of 
mobility after 1 to 4 days from onset (ClassIIb; 
LOE: B)
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Surgical treatment
• Patients with cerebellar hemorrhage who are 

deteriorating neurologically or who have brainstem 
compression and/or hydrocephalus from ventricular 
obstruction should undergo surgical removal of the 
hemorrhage as soon as possible (Class I; LOE: B)

• Initial treatment of these patients with ventricular 
drainage alone rather than surgical evacuation is not 
recommended  (Class III; LOE: C)

• The effectiveness of minimally invasive clot evacuation 
utilizing either stereotactic or endoscopic aspiration with 
or without thrombolytic usage is uncertain and is 
considered investigational (Class IIb;LOE: B)
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 Thank you for your attention
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