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•“Spontaneous intracerebral hemorrhage” (s-ICH) results from 
spontaneous rupture of blood vessels in the brain.

•It is the second most common cause of stroke after ischemic 
stroke.

O’Carroll CB et al. Intracerebral Hemorrhage: A Common yet Disproportionately Deadly Stroke Subtype Mayo Clin Proc. 2021;96(6):1639-1654

Definition



1. History, Physical examination, laboratory assessment and General Inpatient Care.

2. Brain Imaging.

3. Blood Pressure Management.

4. Seizures and Antiseizure Drugs.

5. Management of Bleeding under NOAC therapy.

6.  Management of Cerebral Edema, Brain Compression and Intracranial Pressure.

7. Prevention of Venous Thromboembolism.

8. (Re-)initiation of Anticoagulation post intracranial bleeding.

9. Secondary Prevention

Keypoints



➢ Focused history.

➢ Physical examination.

➢ Routine laboratory (complete blood count, prothrombin time/ international normalized ratio [INR]/partial 
thromboplastin time, creatinine/estimated glomerular filtration rate, glucose, cardiac troponin, toxicology 
screen, and infiammatory markers).

➢ Dysphagia screening protocol should be implemented before initiation of oral intake to reduce disability and 
the risk of pneumonia.

➢ ECG and continuous cardiac monitoring for the first 24 to 72 hours of admission is reasonable to monitor for 
cardiac arrhythmias and new cardiac ischemia.

➢ Diagnostic laboratory and radiographic testing for infection.

➢ Treating hypoglycemia (<40–60 mg/dL, <2.2–3.3 mmol/L) and hyperglycemia (>180– 200 mg/dL, >10.0–11.1 
mmol/L).

➢ Pharmacologically treating an elevated temperature. Do not use prophylactic antibiotics.

➢ Gastrointestinal stress ulcer prophylaxis

General Inpatient Care

Greenberg SM et al - 2022 Guideline for the Management of Patients With Spontaneous Intracerebral Hemorrhage: A Guideline From the American Heart Association/American Stroke Association Stroke. 2022



Greenberg SM et al - 2022 Guideline for the Management of Patients With Spontaneous Intracerebral Hemorrhage: A Guideline From the American Heart Association/American Stroke Association Stroke. 2022



Greenberg SM et al - 2022 Guideline for the Management of Patients With Spontaneous Intracerebral Hemorrhage: A Guideline From the American Heart Association/American Stroke Association Stroke. 2022



ACUTE PHASE

➢ MRI with the gradient echo technique is suggested to highlight the presence of small and 
previous microbleeds (microbleeds), a non-specific finding even if more frequently observed in 
patients with risk factors for cerebrovascular diseases. It is able to objective the hemosiderin 
outcomes in the subacute and chronic phase even years after the event, as the hemosiderin 
remains for an indefinite time in the tissue, so it is a stable marker of previous hemorrhage.

SUBACUTE/CHRONIC PHASE

In case of ICH, the use of cerebral CT or CTA is suggested to search for any structural abnormalities 
underlying the bleeding.

➢ In patients with lobar spontaneous ICH and  age <70 years, deep/posterior fossa spontaneous ICH and 
age <45 years, or deep/ posterior fossa and age 45 to 70 years without history of hypertension, acute 
CTA plus consideration of venography is recommended  to exclude macrovascular causes or cerebral 
venous thrombosis.

➢ In patients with spontaneous ICH with a negative CTA/venography, it is reasonable to perform MRI and 
MRA to establish a nonmacrovascular cause of ICH (such as CAA, small vessel disease, cavernous
malformation or malignancy).

Greenberg SM et al - 2022 Guideline for the Management of Patients With Spontaneous Intracerebral Hemorrhage: A Guideline From the American Heart Association/American Stroke Association Stroke. 2022

Brain Imaging



The predicted 30-day mortality is 13% for an ICH score of 1, 26% for score of 
2, 72% for a score of 3, 97% for a score of 4, and 100% for a score of 5.



Blood Pressure Management

?

PA sistolica <140 mmHg, possibilmente 
entro un’ora e di mantenere per almeno 
24 ore e preferibilmente per i primi 7 
giorni.



Blood Pressure Management

Avoid absolute reductions of SBP 
>60 mmHg from initial SBP

2023 ESH Guidelines for the management of 
arterial hypertension.



Blood Pressure Management



Blood Pressure Management



Seizures and Antiseizure Drugs

✓ In patients with spontaneous ICH, impaired consciousness, 
and confirmed electrographic seizures, antiseizure drugs 
should be administered to reduce morbidity.

✓ In patients with spontaneous ICH and clinical seizures, 
antiseizure drugs are recommended to improve functional 
outcomes and prevent brain injury from prolonged 
recurrent seizures.

▪ In patients with spontaneous ICH without evidence of 
seizures, prophylactic antiseizure medication is not 
beneficial to improve functional outcomes, long-term 
seizure control, or mortality.

Greenberg SM et al - 2022 Guideline for the Management of Patients With Spontaneous Intracerebral Hemorrhage: A Guideline From the American Heart Association/American Stroke Association Stroke. 2022

8-15% but may be 
up to 30% when 
including patients 
with nonconvulsive 
seizures.



Management of Bleeding under NOAC therapy.

• Protamina solfato→ 1 mg 
ev ogni 100 U.I. di eparina 
fino a 50 mg in 10 minuti

LMWH and UFH 



Management of Cerebral Edema, Brain Compression 
and Intracranial Pressure

2021 American Academy of Neurology 
Management of Cerebral Edema, Brain 
Compression, and Intracranial Pressure        By 
Eric M. Liotta.



Management of Cerebral Edema, Brain Compression 
and Intracranial Pressure

Hypertonic saline is available in concentrations ranging from 2% 
to 23.4% and may be given by bolus or continuous infusion.

For bolus dosing, 150 mL to 500 mL of 3% saline over 15 to 30 
minutes or 30 mL of 23.4% saline over 10 minutes is common.

Steroids are not used in the management of cerebral edema 
from hemorrhagic or ischemic stroke because current evidence 
suggests no benefit and potential harm.

Mannitol is an osmotic diuretic that is delivered by a filtered 
peripheral IV catheter as a 20% solution at a bolus dose of 0.5 
g/kg to 2 g/kg, depending on the severity of the indication. 
Mannitol is typically redosed as boluses every 4 to
6 hours.

2021 American Academy of Neurology 
Management of Cerebral Edema, Brain 
Compression, and Intracranial Pressure        By 
Eric M. Liotta.

Hypotonic fluids are contraindicated as they may exacerbate 
cerebral edema and intracranial pressure.



Greenberg SM et al - 2022 Guideline for the Management of Patients With Spontaneous Intracerebral Hemorrhage: A Guideline From the American Heart Association/American Stroke Association Stroke. 2022



(Re-)initiation of Anticoagulation post intracranial bleeding.



(Re-)initiation of Anticoagulation post intracranial bleeding.



▪ Infarto emorragico 1 (HI 1) petecchie non confluenti
▪ Infarto emorragico 2 (HI 2) petecchie confluenti

▪ Ematoma parenchimale 1 (PH 1), interessamento emorragico < 30% 
dell’area ischemica con lieve/moderato effetto massa 

▪ Ematoma parenchimale 2 (PH 2), interessamento emorragico > 30% 
con significativo effetto massa

Interrompere 
qualsiasi trattamento 
antitrombotico, 
almeno fino alla 
dimostrazione della 
cessazione del 
sanguinamento.

La sospensione del 
trattamento 
antitrombotico deve 
essere valutata caso per 
caso. È consigliabile 
l’interruzione di un 
trattamento 
anticoagulante, mentre un 
trattamento con 
antiaggreganti piastrinici 
potrebbe, in alcuni casi, 
essere continuato (ad es. 
nel paziente con stroke 
secondario a stenosi 
carotidea significativa o 
fibrillazione atriale, 
condizioni nelle quali il 
rischio di recidiva precoce 
è molto alto, con attento 
monitoraggio clinico e 
neuro-radiologico). 

Paciaroni et al. Hemorrhagic transformation in ischemic stroke and its treatment during thrombolysis, Reviews in Health Care 2011 



Prevention of Venous Thromboembolism

Tutte le linee guida sostanzialmente concordano sul ruolo della profilassi meccanica con CPI nei pazienti 
con ECS per prevenire il TEV, e suggeriscono di iniziare la loro applicazione il prima possibile. 

Strategie farmacologiche solo dopo che la stabilizzazione del paziente sia documentata, ovvero dopo la 
dimostrazione della cessazione del sanguinamento valutata sia in base alla stabilità clinica sia per mezzo 
di una TC di controllo. 

➢ età avanzata
➢ sesso femminile
➢ obesità
➢ immobilizzazione prolungata
➢ paralisi degli arti
➢ localizzazione lobare
➢ ampio diametro dell’ECS
➢ NIHSS ≥ 12

Ad alto rischio



Prevention of Venous Thromboembolism

Prophylactic heparin was associated with: 
-a nonsignificant increase in any hematoma enlargement and mortality
-a nonsignificant reduction in extracranial hemorrhage,
-a nonsignificant increase in the incidence of major disability 

Heparin initiation on day 2 led to a statistically lower 
rate of PE than did initiation on day 4 or day 10.



LMWH and UFH are effective in reducing 
the risk of VTE, and both are safe against 
enlarged hematoma, administered both 
within 48 hours and within four days.

Prevention of Venous Thromboembolism



“We found that statin use was associated with a lower risk of ICH, particularly with 
longer treatment duration. This association did not vary by hematoma location”

Secondary Prevention



GRAZIE PER L’ ATTENZIONE
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