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Spontaneous Intracerebral Spontaneous Intracerebral 
Hemorrhage Hemorrhage 

Deep Hemorrhage  (Hypertensive Deep Hemorrhage  (Hypertensive –– 65%)65%)
Lobar Hemorrhage (Lobar Hemorrhage (AmyloidAmyloid angiopathyangiopathy --10%)10%)
Hemorrhagic StrokeHemorrhagic Stroke
Vascular abnormalities (aneurysm, AVM)Vascular abnormalities (aneurysm, AVM)
CoagulopathyCoagulopathy
Tumor (melanoma, renal cell ca, malignant Tumor (melanoma, renal cell ca, malignant 
gliomaglioma))
Trauma (SDH, ICH, SAH)Trauma (SDH, ICH, SAH)









Spontaneous Intracerebral Spontaneous Intracerebral 
HemorrhageHemorrhage

15% of stroke15% of stroke
3030--40% mortality 40% mortality STATS have not STATS have not 
improvedimproved
80% left with severe morbidity80% left with severe morbidity
Treatment often supportive onlyTreatment often supportive only
Non conclusive evidence for treatment Non conclusive evidence for treatment 
regimens (i.e. surgery, regimens (i.e. surgery, hemostasishemostasis, BP , BP 
management)management)



ICHICH

30 Day Mortality30 Day Mortality
-- Larger size, 30 ml Larger size, 30 ml 60 ml60 ml
-- Coma scaleComa scale
-- InfratentorialInfratentorial locationlocation
-- Older ageOlder age
-- Rupture into ventricles and hydrocephalusRupture into ventricles and hydrocephalus
-- Code status determinationCode status determination



Epidemiology of ICHEpidemiology of ICH

Poorly  controlled HTNPoorly  controlled HTN
TraumaTrauma
ETOH abuse, smoking, substance abuseETOH abuse, smoking, substance abuse
AnticoagulationAnticoagulation
Asian and Afro AmericansAsian and Afro Americans
Cerebral Cerebral amyloidamyloid angiopathyangiopathy
Systemic illness ( renal, hepatic) Systemic illness ( renal, hepatic) 



ICHICH

Patient Stabilization and TreatmentPatient Stabilization and Treatment
-- airway, cardiovascular stabilizationairway, cardiovascular stabilization
-- Lab tests i.e. drug screen, Lab tests i.e. drug screen, coagcoag studiesstudies
-- NeuroNeuro--intensive careintensive care
-- Address blood pressure issuesAddress blood pressure issues
-- Neurosurgery Neurosurgery evaleval..
-- Treat cerebral edemaTreat cerebral edema
-- Seizure prophylaxisSeizure prophylaxis
-- Treat fever and hyperglycemiaTreat fever and hyperglycemia
-- Prevent complications (aspiration, DVT)Prevent complications (aspiration, DVT)



ICHICH

Reasons for IntubationReasons for Intubation
-- Neurological deteriorationNeurological deterioration
-- Depressed consciousnessDepressed consciousness
-- Brain stem dysfunctionBrain stem dysfunction
-- Hypoxemia and Hypoxemia and hypercarbiahypercarbia
-- Prior to hospital transportPrior to hospital transport



NeurointensiveNeurointensive Care Care 

Monitor for hematoma expansion and Monitor for hematoma expansion and 
changechange
30% enlarge by 30% in 330% enlarge by 30% in 3--4 hours (6 4 hours (6 mlsmls))
AnticoagulatedAnticoagulated hemorrhage much worse hemorrhage much worse 
Attempts at Attempts at hemostatishemostatis (Factor VII, FAST (Factor VII, FAST 
TRIAL) Class II, Level BTRIAL) Class II, Level B





Etiology of HTN in ICHEtiology of HTN in ICH

Maintain cerebral perfusion pressure in Maintain cerebral perfusion pressure in 
response to increased ICP pressure response to increased ICP pressure 
((cushingcushing response)response)
Chronic poorly controlled HTNChronic poorly controlled HTN
Patient stopped blood pressure Patient stopped blood pressure 
medicationsmedications
Stress and anxiety mediated Stress and anxiety mediated 
Increase in brain Increase in brain natriureticnatriuretic peptide  peptide  
(BNP)(BNP)



Reason to Treat Hypertension in Reason to Treat Hypertension in 
ICHICH

? Is hypertension the cause or effect of ? Is hypertension the cause or effect of 
hematoma enlargementhematoma enlargement
Evidence suggests HTN may increase Evidence suggests HTN may increase 
hematoma size also increase edemahematoma size also increase edema
Extreme HTN may cause end organ Extreme HTN may cause end organ 
damagedamage



Reasons to treat HTN in ICHReasons to treat HTN in ICH

Controlled blood pressure reduction (MAP) Controlled blood pressure reduction (MAP) 
does not effect cerebral perfusion does not effect cerebral perfusion 
pressure and pressure and autoregulationautoregulation
Local Local autoregulationautoregulation is preserved, no is preserved, no 
periclotpericlot ischemiaischemia
Controlled lowering of blood pressure in Controlled lowering of blood pressure in 
ICH is considered safeICH is considered safe



General Approach to Lowering General Approach to Lowering 
Blood Pressure in ICHBlood Pressure in ICH

Keep systolic blood pressure around 150mm and Keep systolic blood pressure around 150mm and 
MAP around 110MAP around 110--120120
Treat elevated ICP if this is the driving forceTreat elevated ICP if this is the driving force
Preferred treatment regiments include: Preferred treatment regiments include: 
nicardipinenicardipine and and labetalollabetalol (no effect on ICP)(no effect on ICP)
Avoid vasodilators that may increase ICP Avoid vasodilators that may increase ICP 
(Nitrates, (Nitrates, nitroprussidenitroprusside) ) 
Class II, Level CClass II, Level C







Agents to Treat HTN in ICHAgents to Treat HTN in ICH
LabetalolLabetalol
–– Avoid in acute heard failureAvoid in acute heard failure
–– Bronchial Bronchial astmaastma
–– BradycardiaBradycardia
–– Heart blockHeart block

NicardipineNicardipine
–– TachycardiaTachycardia
–– HeadacheHeadache
–– FlushingFlushing
–– PhlebitisPhlebitis

NitroglycerineNitroglycerine
NitroprussideNitroprusside
–– May increase ICPMay increase ICP
–– (numerous)(numerous)



Intracranial Pressure ManagementIntracranial Pressure Management

Causes include mass effect, edema, hydrocephalusCauses include mass effect, edema, hydrocephalus
Raise head, mid position, avoid jugular compressionRaise head, mid position, avoid jugular compression
Sedation and analgesiaSedation and analgesia
Maintain Maintain euvolemiaeuvolemia, avoid hypo, avoid hypo--osmolarosmolar fluidsfluids
OsmotherapyOsmotherapy-- mannitolmannitol, hypertonic saline, hypertonic saline
Controlled hyperventilation (CO2 to 30Controlled hyperventilation (CO2 to 30--35)35)
Neurosurgical evaluation (ICP monitor, Neurosurgical evaluation (ICP monitor, ventriculostomyventriculostomy))
PentabarbitolPentabarbitol, hypothermia, hypothermia
Avoid steroidsAvoid steroids
Class II, Level BClass II, Level B



OsmotherapyOsmotherapy

MannitolMannitol 11--2g/kg followed by 0.252g/kg followed by 0.25--0.5g/kg 0.5g/kg 
q4h. q4h. OsmolalityOsmolality to 300to 300--320320

Hypertonic saline 3% 2ml/kg q 4h or 23% Hypertonic saline 3% 2ml/kg q 4h or 23% 
30ml q 130ml q 1--6 hrs.6 hrs.



Neurosurgical interventionNeurosurgical intervention

CerebellarCerebellar hemorrhage (3cm)hemorrhage (3cm)

HydrocephalusHydrocephalus

Large nonLarge non-- dominant hemorrhage (lobar)dominant hemorrhage (lobar)

STITCH TrialsSTITCH Trials

New TrialsNew Trials



Fever ManagementFever Management

Elevated core temperature commonElevated core temperature common

IntraventricularIntraventricular hemmorhagehemmorhage (90%)(90%)

Predictor of poor outcomePredictor of poor outcome

Class I, Level CClass I, Level C



Hyperglycemia in ICHHyperglycemia in ICH

Worsen neurological outcomeWorsen neurological outcome

Exacerbates edema and Exacerbates edema and neuroneuro damagedamage

Tight management (80Tight management (80--110) may improve 110) may improve 
outcomeoutcome

Class II, Level CClass II, Level C



Seizures and ICHSeizures and ICH

30 day risk 8%30 day risk 8%
EEG demonstrates nonEEG demonstrates non--convulsive seizures convulsive seizures 
in 28% of patients in comain 28% of patients in coma
Lobar locations are at high riskLobar locations are at high risk
Prophylactic treatment uncertain, Class II Prophylactic treatment uncertain, Class II 
Level CLevel C
Consider Rx anticonvulsant for large Consider Rx anticonvulsant for large 
supratentorialsupratentorial bleed or lobar bleedbleed or lobar bleed



Prevent ComplicationsPrevent Complications

AspirationAspiration
DVT prophylaxisDVT prophylaxis
GI prophylaxisGI prophylaxis
Early nutritionEarly nutrition
Early rehabilitationEarly rehabilitation



Management of the Management of the AnticoagulatedAnticoagulated 
related ICHrelated ICH

Increased Increased incidenseincidense with increase usage with increase usage 
of anticoagulantsof anticoagulants
Risks: age, prior CVA, Risks: age, prior CVA, amyloidamyloid angiopathyangiopathy, , 
HTN, excessive anticoagulationHTN, excessive anticoagulation
Hematoma expansion more common over Hematoma expansion more common over 
longer periodlonger period
Mortality rates in excess of 50%Mortality rates in excess of 50%



WarfarinWarfarin--Associated ICHAssociated ICH

Fresh Frozen PlasmaFresh Frozen Plasma-- 15 ml/kg, 415 ml/kg, 4--6 units, watch 6 units, watch 
for volume overload, hours to normalize INR, for volume overload, hours to normalize INR, 
viral risk, allergy, pulmonary Edemaviral risk, allergy, pulmonary Edema

Or Or -- prothrombinprothrombin complex concentrate 15complex concentrate 15--30u/kg, 30u/kg, 
watch for DIC, thrombotic events, watch for DIC, thrombotic events, 
Class II, Level BClass II, Level B

And And -- vitamin K 10mg IV or SQ may take 1 day to vitamin K 10mg IV or SQ may take 1 day to 
normalize INRnormalize INR
Factor VII 20Factor VII 20--30 30 ugug/Kg and may cause /Kg and may cause 
thromboembolicthromboembolic diseasedisease



Heparin Associated ICHHeparin Associated ICH
ProtamineProtamine SulfateSulfate

1mg per 100 units/heparin OR 1mg of 1mg per 100 units/heparin OR 1mg of enoxaprinenoxaprin
flushing, flushing, bradycardiabradycardia, hypotension, anaphylaxis , hypotension, anaphylaxis 

Platelet Dysfunction and ThrombocytopeniaPlatelet Dysfunction and Thrombocytopenia
Platelet transfusion 5Platelet transfusion 5--10 units10 units
Volume overload and transfusion reactionVolume overload and transfusion reaction

Thrombolytic Therapy Thrombolytic Therapy –– AssociatedAssociated
Cryoprecipitate 6Cryoprecipitate 6--8 units8 units
Platelet transfusionPlatelet transfusion



When to Restart Anticoagulation When to Restart Anticoagulation 
after ICHafter ICH

Depends on risks of future arterial OR Depends on risks of future arterial OR 
venous venous thromboembolismthromboembolism
i.e. i.e. AfibAfib no prior CVAno prior CVA--low risk of low risk of rebleedrebleed
i.e. i.e. amyloidamyloid-- high risk of high risk of rebleedrebleed
i.e. mechanical heart valve i.e. mechanical heart valve –– high riskhigh risk
i.e. i.e. AfibAfib with prior CVAwith prior CVA-- high riskhigh risk
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