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1. ICP
2.Progrese ICH
3. Sekundární zánět
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TIMING < 24h

§Source: Gregson et al., Stroke 2012
O. Petr



TIMING < 24h

SIZE OF HEMATOMA

O. Petr



TIMING < 24h <8h ? < 6h??





To není o jednom produktu

To je nastavení moderní NCH

Eloquentní kortex, dráhy, plánování, navigace

Minimalizace kortikální incize

Šetření okolí ICH

Minimalizace koagulace



§Source: Kellner et al., JNIS 2018

§ §Source: Kuo et al, Neurosurg Focus 2011



Více studií, více doporučení k NCH

Hlavní pozitivní faktory: časná operace, lobární ICH, GCS 8-13

Hlavní negativní faktory: pozdní operace, thalamické ICH, GCS 3-7

Další studie na MIS



Objem : 30-80ml

Načasování :  24h, 12h, 8h

Pacienti:    GCS 8-14, věk 50-70r

Lokalizace: lobární hematomy – evakuace
hluboké – dekomprese???



SWITCH :  mRS 4?

ENRICH:    evidence
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kraniektomie
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Lancet. 2005 Sep 3-9;366(9488):809-17.

International subarachnoid aneurysm trial (ISAT) of neurosurgical clipping versus endovascular coiling in 2143 patients with 

ruptured intracranial aneurysms: a randomised comparison of effects on survival, dependency, seizures, rebleeding, subgroups, 

and aneurysm occlusion.

Molyneux AJ1, Kerr RS, Yu LM, Clarke M, Sneade M, Yarnold JA, Sandercock P; International Subarachnoid Aneurysm Trial (ISAT) 

Collaborative Group.

Author information

FINDINGS:

…….250 (23.5%) of 1063 patients allocated to endovascular treatment were dead or dependent at 1 year, 

compared with 326 (30.9%) of 1055 patients allocated to neurosurgery, an absolute risk reduction of 7.4% 

(95% CI 3.6-11.2, p=0.0001). 

The early survival advantage was maintained for up to 7 years and was significant (log rank p=0.03)……

INTERPRETATION:

In patients with ruptured intracranial aneurysms suitable for both treatments, endovascular coiling is more 

likely to result in independent survival at 1 year than neurosurgical clipping; the survival benefit continues 

for at least 7 years. The risk of late rebleeding is low, but is more common after endovascular coiling than 

after neurosurgical clipping.

https://www.ncbi.nlm.nih.gov/pubmed/16139655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molyneux AJ[Author]&cauthor=true&cauthor_uid=16139655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kerr RS[Author]&cauthor=true&cauthor_uid=16139655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu LM[Author]&cauthor=true&cauthor_uid=16139655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarke M[Author]&cauthor=true&cauthor_uid=16139655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sneade M[Author]&cauthor=true&cauthor_uid=16139655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yarnold JA[Author]&cauthor=true&cauthor_uid=16139655
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandercock P[Author]&cauthor=true&cauthor_uid=16139655
https://www.ncbi.nlm.nih.gov/pubmed/?term=International Subarachnoid Aneurysm Trial (ISAT) Collaborative Group[Corporate Author]
https://www.ncbi.nlm.nih.gov/pubmed/16139655








































































• Among patients with aneurysmal subarachnoid hemorrhage, 
lumbar drainage improved clinical neurological outcomes at 6 
months.













• a multivariable analysis indicated that being randomized to the 
liberal group was independently associated with higher rates of 
favorable outcome. 

• Interestingly, patients that had a liberal transfusion strategy 
exhibited a lower incidence of cerebral ischemia of any cause.



a liberal 
transfusion strategy were less likely to have an unfavorable 
neurological outcome



Liberal or Restrictive Transfusion Strategy in Aneurysmal Subarachnoid
Hemorrhage



Localized Nicardipine Release Implants for Prevention of 
Vasospasm After Aneurysmal Subarachnoid Hemorrhage, 
Wessels L, at al., JAMA Neurol. 2024;81(10):1060-1065
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Surg AN prasklá 18 15 8 17 15 21 26 14 10 5 4 5 4 24 153

AN neprasklá 20 25 4 2 19 28 14 19 11 21 3 14 3 8 146

Endo AN prasklá 20 22 2 14 12 10 11 18 8 22 8 28 133

AN neprasklá 30 26 1 4 13 5 14 47 19 12 9 10 134



Surg AN prasklá 18 15 8 17 15 21 26 14 10 5 4 5 4 24

AN neprasklá 20 25 4 2 19 28 14 19 11 21 3 14 3 8

Endo AN prasklá 20 22 2 14 12 10 11 18 8 22 8 28

AN neprasklá 30 26 1 4 13 5 14 47 19 12 9 10



Surg AN prasklá 18 15 8 15 21 26 14 10 5 5 4 24

AN neprasklá 20 25 4 19 28 14 19 11 21 14 3 8

Endo AN prasklá 20 22 2 14 12 10 11 18 8 22 8 28

AN neprasklá 30 26 1 4 13 5 14 47 19 12 9 10



Surg AN prasklá 18 15 15 21 26 14 10 5 5 24

AN neprasklá 20 25 19 28 14 19 11 21 14 8

Endo AN prasklá 20 22 14 12 10 11 18 8 22 28

AN neprasklá 30 26 4 13 5 14 47 19 12 10



Surg AN prasklá 18 15 15 21 26 14 10 5 5 24

AN neprasklá 20 25 19 28 14 19 11 21 14 8

Endo AN prasklá 20 22 14 12 10 11 18 8 22 28

AN neprasklá 30 26 4 13 5 14 47 19 12 10



Surg AN prasklá 18 15 15 21 26 14 10 24

AN neprasklá 20 25 19 28 14 19 11 8

Endo AN prasklá 20 22 14 12 10 11 18 28

AN neprasklá 30 26 4 13 5 14 47 10









• 1862 adults , 40-84 years

• 3-dimensional time-of-flight 3 Tesla MR

• saccular aneurysms ≥2 mm was 6.6%





Rupture – Risk Factors
• Patient-Specific Risk Factors

Risk Factor
Relative Risk 
Increase

Annual Rupture Rate (%)

Hypertension (High Blood
Pressure)

2-3x 1.0-3.0%

Smoking (Current or Past 
Smoker)

3-4x 2.0-4.0%

Excess Alcohol Consumption 2x 1.5-3.0%

Family History of Aneurysm 
Rupture

4x 2.0-5.0%

Prior Aneurysm Rupture
(History of SAH)

4-6x 3.0-6.0%



Rupture – Risk Factors
• Patient-Specific Risk Factors

Risk Factor Relative Risk Increase Annual Rupture Rate (%)

Multiple Aneurysms 2x 1.5-3.0%

Age > 60 Years 1.5-2x 1.0-3.0%

Female Sex 1.5-2x 1.0-3.0%

Japanese or Finnish 
Ethnicity

2-4x 2.0-4.0%

Connective Tissue
Disorders (e.g., Ehlers-
Danlos, Marfan’s
Syndrome, Polycystic
Kidney Disease)

5-10x 5.0-10.0%



Aneurysm-Specific Risk Factors

Risk Factor Relative Risk of Rupture
Annual Rupture 
Rate (%)

Aneurysm Size
Larger aneurysms rupture more 
often

<5 mm Low risk 0.1-0.5%

5-7 mm Moderate risk 0.5-1.0%

7-10 mm Increased risk 1.0-3.0%

10-25 mm High risk 3.0-10%

>25 mm (Giant aneurysm) Very high risk 10-30%



Aneurysm-Specific Risk Factors

Risk Factor Relative Risk of Rupture
Annual Rupture 
Rate (%)

Aneurysm Location
Posterior circulation & communicating
arteries at higher risk

Middle Cerebral Artery (MCA) Reference (baseline risk) 0.5%

Anterior Communicating
Artery (ACommA)

2x higher risk than MCA 1.0-2.0%

Posterior Communicating 
Artery (PCommA)

2-3x higher risk than MCA 1.5-3.0%

Basilar Artery Tip High rupture risk 3.0-5.0%

Vertebrobasilar Aneurysms Very high risk 5.0-10.0%



Aneurysm-Specific Risk Factors

Risk Factor Relative Risk of Rupture
Annual Rupture 
Rate (%)

Aneurysm Shape
Irregular shape or presence of a 
"daughter sac" increases risk

Smooth & round 
aneurysm

Reference (baseline) 0.5%

Irregular shape or
daughter sac

2-5x higher risk 1.0-5.0%

Aneurysm Growth
Growth increases rupture risk 
significantly

Stable aneurysm Reference (baseline) 0.1%

Growing aneurysm 10-20x higher risk 3.1%



• Hypertension
• Smoking
• Anterior communicating artery aneurysms
• Daughter sacs
• Aspect ratio
• Size ratio



Risk Assessment, Scores

Scoring System Purpose Key Features

PHASES Score
Predicts 5-year rupture 
risk

Most widely used

UIATS Score
Helps
decide treatment vs. 
observation

Patient-centered

ELAPSS Score
Predicts aneurysm 
growth risk

Useful for follow-up 
planning

ISUIA Study Older rupture risk data Less accurate today

UCAS Japan
Japanese population 
rupture risk

Confirms PHASES 
findings



https://www.sciencedirect.com/science/article/pii/S2214751917302633



https://www.sciencedirect.com/science/article/pii/S2214751917302633

https://www.sciencedirect.com/science/article/pii/S2214751917302633




Factor Criteria Points

Earlier SAH
Previous subarachnoid 
hemorrhage

1

Location of aneurysm
MCA (middle cerebral 
artery)

0

ACA/PCA/Posterior 
circulation

4

ICA (internal carotid 
artery)

0

Age (years) <40 0

40–60 1

≥60 2

Population Japanese 0

Other populations 1

Size (mm) <5 0

≥5 3

Shape Regular shape 0

Irregular shape 
(daughter sacs, lobules)

4

Total ELAPSS 
score

3-year growth 
risk (%)

Recommended 
management

0–4
~3–5% (Low 
risk)

Longer 
intervals 
between 
imaging (e.g., 
every 2–3 
years)

5–9
~10–20% 
(Moderate risk)

Regular 
surveillance 
imaging (e.g., 
annually)

≥10
~30–50% (High
risk)

Consider
treatment
(clipping/coilin
g); close
imaging
follow-up



• Review over 20.000 pts
• IA prediction useful
• Does not demonstrate superiority

• Retrospective
• Over 5000 pts treated conservatively
• 5 ruptured
• IA was able to detect growth before

rupture in all cases





consulting >100 UIA patients per year

• to repair UIA 
>30 patients 



Surg 38 40 34 49 40 33 21 32

Endo 50 48 18 25 15 25 65 38































Surgical Method Indications Advantages Limitations

Microsurgical 

Clipping

First-line for anterior 

circulation aneurysms, 

wide-neck aneurysms

Definitive occlusion, 

low recurrence
Higher perioperative risk

Aneurysm Trapping

Fusiform, dissecting

aneurysms, cases with

vessel rupture

Eliminates risk of rupture 

completely

Requires bypass 

revascularization to maintain

blood flow

Aneurysm Wrapping

Fragile aneurysm 

walls, non-clipable 

aneurysms

Reinforces the wall, 

prevents growth

Does not fully occlude the 

aneurysm, risk of late rupture

Aneurysm Bypass 

with Trapping

Large, fusiform 

aneurysms requiring 

parent artery occlusion

Maintains cerebral blood 

flow

Technically challenging, risk 

of graft failure

Aneurysm Direct 

Suturing

Small aneurysm neck, 

intraoperative rupture

Vessel preservation, no 

implant needed

Limited to rare cases, 

technically challenging





• Indocyanine Green (ICG)

• Micro-Doppler Ultrasound

• Introperative DSA








