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Is it important to correctly classify ICH? 

[Characteristics and classification of the different

etiologies of intracerebral hemorrhage in humans]
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Is it important to correctly classify ICH?  Yes

>30 potential etiologies
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Risk factor vs etiology

Hypertension A risk factor or a etiology?

Oral anticoagulants

Is a risk factor?

Only if INR>2? >3? In the case of 

VKA?

Only amplifies the effects of an 

underlying hemorrhagic-prone 

angiopathy?
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• 298 patients aged 18–70 
years

• Multicenter 
(Netherlands)

• Prospective 
• Excluded

• >70 y
• > 45 with hypertension 
and deep ICH

• Oral anticoagulants
• Known macrovascular 
etiology

• Tumour

CTA within 7 days 
followed by 

MRI/MRA within 4-8 
weeks if CTA was 

negative

IADSA if CTA/MR 
inconclusive or 

negative

•Patient 
characteristics and 
NCCT

DIAGRAM score

•Patients 
characterístics and 
NCCT and CTA

DIAGRAM score +

External 
validation

Hilkens NA, et al. J Neurol Neurosurg Psychiatry 2018



DIAGRAM score

• 69/298 (23%) had an underlying 
macrovascular cause

• 45% in the validation cohort

• c-statistic 0.83 (without CTA), 0.91
(with CTA)



DIAGRAM score







MR-markers of 
intracranial hemorrhagic-prone

angiopathies Raposo et al, Ann Neurol 2023

Mixed
Arteriolosclerosis/D
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A retrospective analysis of consecutive 

patients from the Helsinki ICH registry

1013 patients, 25% with angiography (any

type)

S 5%

M 14%

A 20%

S 5%

H 35%

U 21%

Interrater reliability k, 0.89



7 categories, not mutually exclusives

H Hypertension

A Amyloid angiopathy

T Tumour

O Oral anticoagulants

M Vascular Malformation

I Infrequent

C Cryptogenic

Degree of certainty (definite, probable, posible)

Prefefined etiologic work-up

Prospective, multicenter
N=439 consecutive patients

with ICH



Imaging-based classification using

validated

neuroimaging biomarkers

Comprehensive classification system

ICH subgroups include the main known

causes of ICH, and recognize that SVD 

and structural macrovascular lesions

are predominant causes

Can have multiple potential causes of

ICH

Level of diagnostic certainty

A
arterioloscl

erosis
C CAA

M Mixed SVD
O Other well

defined
subtype

S secondary
causes

Well
defined

Possible 
underlyi

ng 
disease

No 
evidence 
of cause

Insuffic
ient 

work-up



Prospective Swiss stroke registry

and  prospective Stroke

InvestiGation in North And 

central London (SIGNAL)

Retrospective analysis

3 steps classification system

4 mutually exclusive SVD 

phenotypes

3,572 patients with ICH, MRI 

available in 1,439 patients

(40.3%). In 212 patients (14.7%), 

ICH was due to a secondary cause, 

resulting in 1,180 patients (33%) 

eligible for this study (36% in 



• Agreement 12.2%



Knowns and unknowns

•Prognosis, risk of recurrence, distribution of risk 
factors and treatment may depend on etiology

ICH is a heterogeneous entity

Age, location and a good 
clinical history are 

essential to determine the 
etiology

•CT-angio is recommended for all patients
•MRI recommended for all patients where possible
•Conventional angiography: individualize case by case, 
use DIAGRAM score

It is necessary to define the 
best work-up strategy

There are several etiological 
classification systems 

available, with advantages 
and disadvantages for each. 
There is no consensus on the 

use of these systems.


