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SAH complications SAH therapeutic goals

1. Re-Bleeding 1. Treatment of aneurysm

= risk of re-bleeding 3-4 % day 1, 2 % day 2, and = Neuroradiologically (coiling)

0,5 - 1% on following days = Neurosurgically (clipping)

= 50% within 1st months 2. Therapy of cerebral spinal fluid disturbance
2. Hydrozephalus obstructive (acute / subacute) und 3. Prophylaxis and therapy of vasospasm

malresorptivus (chronic)

= |ntracrabial pressure elevation, herniation
3. Vasospasmen

= jschmic events
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Guidelines Definitions
Cerebrovascular "

ISEQASES Cerebrovasc Dis 2013;35:93-112 Received: October 9, 2012

Differentiate ‘ruptured intracranial aneurysm’ (RIA) from

‘unruptured intracranial aneurysm’ (UIA);

UIA can either be ‘asymptomatic’ or ‘symptomatic’

— A symptomatic UIA usually causes brain nerve palsy or rarely
can cause arterial embolism

—Asymptomatic UIAs are usually found incidentally (,incidental
aneurysm’) because of symptoms unrelated to aneurysm (long-
term headache, dizziness, etc.) or can be discovered after SAH
as an ‘additional aneurysm’, which is not the bleeding source
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SAH

Epidemiology
Risk factors
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Epidemiology

9.1 (95% Cl, 8.8-9.5)
22.7 (95% Cl, 21.9-23.5)

UIA: unruptured intracranial aneurysm; DSA: digital subtraction angiography Steiner, T et al. Cerebrovascular Diseases, 2013; 35 (2): 93-112
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Statement on Incidence
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Grading Scales for SAH

Scale Grade Criteria Proportion of ~ OR
patients with  for poor
poor outcome  outcome
WENS I GCS 15 14.8% reference
11 GCS 13-14 2.3
no focal deficits ~ 29.4%
11 GCS 13-14 6.1
focal deficits 52.6%
v GCS7-12 58.3% 7.7
v GCS 3-6 92.7% 69
PAASH T GCS 15 14.8% reference
I GCS11-14 41.3% 3.9
Juig GCS 8-10 74.4% 16
v GCS 4-7 84.7% 30
v GCS 3 93.9% 84
WENS: Worid Foderation o Neurological Surgeons
g Steiner, T et al. Gerebrovascular Diseases, 2013; 35 (2): 93-112
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Recommendation on grading
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Outcome and prognosis of SAH

Variable Counts / numbers

Cumulative case fatality rates

« Before reaching medical attention |12 %

« Day 1 25-30 %
«Day7 40 - 50%
- Day 30 59 - 60%
« Day 90 55 - 60%
* Year 1 65 %

* Year 5 65-70%
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Risk Factors
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Diagnosis
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Recommendation for Diagnosis

Steiner, T et al. Cerebrovascular Diseases, 2013; 35 (2): 93-112
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SAH question

A 30 years-old patient has suffered an acute SAH from a
communicating anterior artery aneurysm with some blood in the first
and second ventricle as proven by CCT and CT-angiography.
Though on admission the patient was fully awake when CCT was

done he is now (about 10 minutes after CCT) deteriorating. Which
one of the next measurements is needed?

1. Transcranial ultrasound to look for vasospasm

2. Blood pressure measurement to exclude hypertensive crisis
3. CCT to check for hydrocephalus

4. Blood gas to check for hypoventilation

5. Application of an external ventricular drain
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SAH

Treatment
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SAH complications

1. Re-Bleeding
= risk of re-bleeding
= day 1: 3-4 %
= day2:2 %
= on following days: 0,5 - 1%
= 50% within 1st months

2. Hydrozephalus obstructive (acute / subacute) und
malresorptivus (chronic)

= |ntracrabial pressure elevation, herniation

3. Vasospasmen
= ischmic events
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Basilar arterv aneurvsm: acute re-bleeding

adiology Heidelberg University H
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Statement on physical management

Steiner, T et al. Cerebrovascular Diseases, 2013; 35 (2): 93-112
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Recommendation for blood pressure management

Steiner, T et al. Cerebrovascular Diseases, 2013; 35 (2): 93-112
“Thorsten Steiner 10th EAN/AFAN RTC, Antananarivo, 24.-26.10.2018

Klinikum Frankfurt Hochst

@ UniversitatsKlinikumHeidelberg

Recommendation for thromboprophylaxis
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Recommendation for seizure management

Steiner, T et al. Cerebrovascular Diseases, 2013; 35 (2): 93-112
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ISAT - long term results

ISAT RCT - Patient with SABand 2143 Completion of Primary Unfavourable outcome
2002 ruptured intracranial 1-year follow- endpoint: « Clipping: 23,5%
aneurysm up functional « Coiling: 30,9%

« eliglible for « Clipping outcome (mRs « Absolute risk reduction 7-4%
endovascular « Coiling 3-6) after 1 (95% CI 3:6-11-2, p=0-0001)
orneursurgical * Angiographic - year Coiling lower
therapy follow-up after Secondary « risk of epileptic seizures

* in most cases small 6 months in o defizit
aneurysm of all coiled . redd i Coiling higher
anteriorciruclationwith patients and [SEE risk of re-bleeding
low WFNS-grade s30days g ful I

g selected 30 days to 1 Success ?neurysm closure
clipping oeEr « Cooling 66%
patients » Clipping 82%
Frequency of re-bleeding
« Coiling: 9 % increased
i i compared to clipping,
=2 RCT see ISAT 2002 2143 Obs.ervallon monahtyl aw |, but no influence on outcome
2009 period: 9 years re-bleeding
5-year-mortlity
« Coiling signifikant lower than
clipping

Molyneux AJ, Lancet 2005; 366:809-17, Molyneux AJ, Lancet 2009; 8: 427-433
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Movie coiling
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Recommendation for interventional
prevention of re-bleeding
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Recommendations for hydrocephalus management
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Relative risk for death or dependency
of oral nimodipine

Study or subgroup treatment control Risk Ratio Weight Risk Ratio
N N M-HFixed95% CI M-HFixed95% CI
3 Nimodipine, orally only
Neil-Dwyer 1987 s 1737 — 45% 052(026, 101 ]
Petruk 1988 4472 5482 - 131% 093(073, 118
Phiippon 1986 i 1339 — 30% 029[009,093]
Pickard 1989 55/278 911276 - 28% 060[045,080]
Subtotal (95% CI) 419 434 - 444 % 0.67 [0.55, 0.81]
Total events: |11 (treatment), 175 (control)
Heterogeneity: Chi? = 1021, df = 3 (P = 002): P =71%
Test for overal effect: Z = 423 (P = 0.000023)
0102 05 1 2 5 10

Favours treatment  Favours control

Dorhout Mees, S M et al. Cochrane Database Syst Rev, 2007; (3): CD000277
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Recommendation on pharmacological prevention of
DIC (delayed ischemic deficit) with Nimodipine

Steiner, T et al. Cerebrovascular Diseases, 2013; 35 (2): 93-112
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SAH summary

1. Re-Bleeding
= treatment within 72 hours
= Coling vs. clipping
= interdisciplinary decision
= |f both seem to be equally doable: coiling should be preferredC
2. CSF circulation disturbances (hydrozephalus)
= EVD, lumbar drain if 3rd and 4th ventricles cleared
3. Vasospasmen

= Hemodynamic therapie: moderate hypertension (CPP 80-120
mmHg), normovolemia

= Nimodipin: orally or i.v., intraventrikular (neu)
= Endovascular (mechanical / pharmocological)
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