
Deep-seated intracranial 

haematomas

Sergej Marasanov

University Hospital Centre Rebro, Zagreb, Croatia

Discussion Group  

EANS Training Course , Vascular Neurosurgery 

Copenhagen, 19th – 22nd May 2024



Why is ICH important?

• one of the top neurological / intracerebral emergencies

• ICH , ischemic stroke, TBI, SAH ….

• despite knowledge on etiology, often timely diagnosis, it has defied attempts to find a 

scientifically proven effective therapy

• possible treatments

• slowing or stopping bleeding

• evacuation of haematoma - decrease mass effect, prevent secondary brain injury, toxic 

effect of haemoglobin / iron (perihematomal edema, PHE)



SPONTANEOUS INTRACEREBRAL HAEMATOMA

• most common type of spontaneous intracranial haemorrhage 

(vs SAH and IVH)

• accounts for 15% of stroke, BUT most serious and least 

treatable !!!

• mortality 30-40% in 1st month

• at bedside difficult to differentiate from acute ischaemic stroke.. 

• rapidly progressive neurological signs and symptoms, 

• headache, vomiting, seizures, 

• reduced consciousness often disproportionate to focal deficits 

!!



Acute assessment 

• ABCs (Airway, Breathing, Circulation..)

• Neuroimaging

• Non-contrast CT : detection of haematoma !!

• CT angiography : 

• detect / rule out aneurysm, AVM nidus…

• spot sign in primary ICH : prediction of haematoma growth

• MRI - shows nuances, signs suggestive of underlying pathology (CAA, tumor, AVM, dAVF…)

• other imaging modalities (which, when?) 
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Acute assessment 

• About 2/3 of ICH remain stable after initial bleed , but 1/3 progress in size 

in first 24h !!

• decision to treat (how and when) dependant on haematoma stability



A - spot sign

B - island sign C - satellite sign

D - black hole sign

E - swirl sign

F - blend sign

CT signs (prediction of haematoma growth)

Hannah, Diagnostics 2021 

• detectable on CT-A

• contrast extravasation - 

indicator of active 

hemorrhage

• most reliable predictor of the 

risk of hematoma expansion 

• clinical utility not defined



SPONTANEOUS INTRACEREBRAL HAEMATOMA

• Etiology

• Primary vs Secondary

• Primary : heterogeneous diseases, affecting microvasculature, prone to 

bleed

• rule out secondary, detection of causes for primary has prognostic 

values



SPONTANEOUS INTRACEREBRAL 

HAEMORRHAGE

• Primary ICH 

• primary accounts for 78%-88% of all ICH

• risk factors: age, hypertension, smoking, alcohol abuse, dietary, 

genetic…

• rupture of small arteries (arterioles)

• Hypertensive (perforators, basal ganglia, thalamic, brainstem, 

cerebellar?..)

• Cerebral amyloid angiopathy (CAA) - presence of amyloid-β in 

cortical/leptomeningial arteries  (lobar haematomas)



• Most common locations for typical 

hypertensive ICH

• basal ganglia

• thalamus

• deep cerebellar nuclei

• midbrain

• pons

• lobes

• Hemorrhagic transformation of ischemic 

stroke (10-15%)



Value of MRI in diagnostics for ICH

Cordonnier, Lancet 2018 

microhaemorrhages deep haematomavasculopathy, lacunae superficial siderosis

Deep perforating vasculopathy or arteriolosclerosis 

“hypertensive ICH “
CAA



Cerebral amyloid angiopathy 

• annual rebreeding rate 9% to 26%!

• risk of cognitive decline, dementia

• Diagnosis certain only postmortem, but probable / possible with imaging + clinical +/- 

histological data

• MRI - based Boston criteria 2.0 (updated in 2022)

• age, No of ICH, cortical siderosis

• CT - based Edinburgh CT and genetic criteria 

• finger-like hematoma, APOE4



Cordonnier, Lancet 2018 

78% - 88% 

of all ICH
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Prognostic scales

• ICH score

• simple, prognosticates outcome (mortality)

• age, 

• GCS, 

• location and size of ICH



TREATMENT

• Management within a specialist acute stroke unit 

• Blood pressure control 

• attenuation of haematoma growth as most plausible mechanistic action 

• TRIALS on reduced RR: 

• INTERACT2 , ATACH-II  - randomised trials, discordant results

• ..evidence is reasonably strong to recommend intensive blood 

pressure lowering (target systolic blood pressure range 130–140 mm 

Hg within 6 h of onset) for most patients 



TREATMENT

• For patients on antiplatelet therapy - RCT showed worse outcome with 

platelet transfusion!

• Patients on anticoagulation should receive reversal agents ASAP 

• warfarin - 4-factor prothrombin complex, vitamin K

• dabigatran (Pradaxa) - idarucizumab

• apixaban (Eliquis), rivaroxaban (Xarelto) - andexanet alpha

• No benefit in homeostatic agents (factor VIIa, tranexamic acid - shown to 

reduce haematoma size but no effect on mortality or functional outcome)





Neurosurgery

• Types of surgical procedure?

• Craniotomy and haematoma evacuation

• Minimally invasive surgery

• Stereotactic evacuation / catheter placement and drainage

• Endoscopic evacuation

• Endoport / microsurgery

• Craniopuncture

• Decompressive craniotomy +/- hematoma evacuation  
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Craniotomy for supratentorial hemorrhage 

evacuation 

• most studied, most commonly used

• 1st RCT in the 1960s (McKissock, 180 pts) - surgery had worse outcome

• 2 large, well-designed, well-powered, multicenter, multinational RCTs

• Surgical Trial in Intracerebral Hemorrhage ( STICH in 2005 ; STICH II in 

2013 )



Surgical Trial in Intracerebral Hemorrhage (STICH)

• Mendelow et al. Lancet, 2005

• Randomized 1033 patients with supratentorial hemorrhage to 

• Early surgery within 72 hrs from ictus vs Standard of care (medical management, with 
delayed surgery if necessary)

• 83 centers from 27 countries

• RESULT : No difference in favourable functional outcome at 6 months was found 
(p=0.414) 

• however, a subgroup of patients with superficial ICHs who underwent surgery had better 
outcomes; this prompted STICH II

• Criticism due to large crossover to surgical group



STICH II 

• Same authors, same strategy (F-up study), 2013

• Randomized pts with superficial (within 1 cm from cortex, 10-100 mL ) lobar haematomas 

to early surgery vs medical management with delayed surgery if necessary

• Patients in coma or with IVH not included

• RESULT: no difference in mortality or severe disability with early surgery (p=0.37) 

• When the STICH trials results are combined in a meta-analysis with other 13 studies 

(sample size of 3366) patients with predicted poorer prognosis, delayed clinical 

deterioration or superficial lobar ICH without IVH may have a potential survival 

benefit 



Minimally invasive surgical approaches for ICH 

• creating as little of brain trauma as possible 

• principles of neuronavigation and / or stereotaxy

• catheter + thrombolysis, neuroendoscopy, microsurgery through ports





Minimally invasive catheter evacuation followed by 

thrombolysis (MISTIE)

• stereotactic or image-guided 

placement of a catheter inside the 

hematoma, followed by the 

intrahemorrhage thrombolysis

• initial aspiration through needle, 

then periodical instillation of 1 mL 

alteplase every 8hrs to reduce 

ICH to 15 mL or up to a total of 9 

doses of thrombolytic



Minimally invasive catheter evacuation followed by 

thrombolysis (MISTIE)

• CONCLUSION: 

• MISTIE is safe, able to reduce 

ICH size, but does not improve 

long-term functional outcome



MIS systems





GUIDELINES

• American Heart Association/American Stroke Association Guidelines 

for the Management of Spontaneous Intracerebral Hemorrhage 

• European Stroke Organization (ESO) Guidelines for the management of 

spontaneous intracerebral hemorrhage 

• Emergency Neurological Life Support: Intracerebral Hemorrhage 



GUIDELINES










