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Epidemiology of SAH

ÅIncidence is 10 cases/100,000 population per year 

(Riyadh 40 cases/year)

ÅPrevalence;  < 2% of population have an aneurysm

ÅCause of death in <0.5%

ÅMean age of onset 51 years

ÅFemale preponderance overall; ratio 1.6: 1

Å< 40 years M&F were equally affected

ÅRisk factors: cigarette smoking, HTN, family hx.



Risk Factors

* Family History
(h3-4 folds)

* Drugs:
- Amphetamine, 
- Cocaine & Ecstasy

* Smoking + HTN
(h15 folds)

* Oestrogen Deficiency
- 60% are female

* Race:
- Afro -Caribbean.
- Japanese

* Alcohol
- h5 times

* Diseases:
- Marfan ôs disease.
- Polycystic Kidney.





Clinical Grading Scales for SAH

Hunt and Hess Scale

Grade                             Description

1   Asymptomatic or minimal headache and slight nuchalrigidity

2   Moderate to severe headache, nuchalrigidity, no neurological 

deficit other than cranial nerve palsy

3   Drowsiness, confusion, or mild focal deficit

4   Stupor, moderate to severe hemiparesis, possible early 

decerebraterigidity and vegetative disturbances

5   Deep coma, decerebraterigidity, moribund appearance



Clinical Grading Scales for SAH

World Federation of Neurological Surgeons Scale

Grade                     Description

1      Glasgow coma scale 15, no motor deficit

2      GCS 13 to 14, no motor deficit

3      GCS 13 to 14, with motor deficit

4      GCS 7 to 12, with or without motor deficit

5      GCS 3 to 6, with or without motor deficit



Fisher Grading:
It classifies the appearance 

of subarachnoid hemorrhage 

on CT scan

Grade Appearance of hemorrhage

1 None evident

2 Less than 1mm thick

3 More than 1mm thick

4 Any thickness with intraventricular 

hemorrhage or parenchymal extension



Natural history data : 
NeurolScand (Suppl) 1967; 29:1-128)

ÅMortality at 1 day was 32%

ÅMortality at 1 week was 43%

ÅMortality at 1 month was 56%

ÅMortality at 6 months was 60%

Natural history



Subarachnoid hemorrhage

ÅDiagnostic approaches

ÅAneurysm management

ïsurgical

ïendovascular

ÅCritical care issues
ïrebleeding

ïneurogenicpulmonary 
edema

ïvasospasm and delayed 
ischemic damage

ïhydrocephalus

ïcerebral salt wasting

ïmedical complications



Diagnostic approach to SAH

ÅWide range of symptoms and signs

ÅCT scanning

ÅRole of lumbar puncture

ÅAngiography

ïconventional vs. spiral CT vs. MRA

ïidentification of multiple aneurysms

ïSAH without aneurysm



Florid SAH with 

early hydrocephalus



More subtle 

subarachnoid 

hemorrhage

interhemispheric 

fissure

Sylvian fissure



Aneurysm management

ÅSurgical

ïearly surgery (first 3 days) becoming standard

ïMicrosurgical technique

ÅEndovascular

ïchoice of cases for coiling

ïanesthesia or sedation issues



ISAT Trial*
International Subarachnoid 

Aneurysm Trial

ÅCoiling is more likely to result in better 

survival at 1 year than clipping.

ÅLate rebleedingis more common after 

endovascularcoiling than after 

neurosurgical clipping. 

* Molyneux AJ et al - Lancet(September) 2005; 366: 809 



Aneurysms can be treated by 

applying a clip to the ñneckò

Aneurysm



Aneurysms can be treated by 

applying a clip to the ñneckò



Aneurysms can be treated by 

applying a clip to the ñneckò





GDC with variable softness and shapes :  2 D and 3 D



Coiling of Cerebral Aneurysms





Complications of aneurysmalSAH

Årebleeding

Åhydrocephalus

Åcerebral vasospasm

Åvolume disturbances

Åseizures 

Åcardiovascular 

complications

ÅCNS infections

Åother complications 



Death by primary cause 
(87 deaths among 455 patients)
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Solenski et al CCM 1995;23:1007-1017



Complications of aneurysmalSAH
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Åcerebral vasospasm
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Åcardiovascular 
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Sub-arachnoidHemorrhage: 

Rebleeding

ÅUnsecured aneurysms:

ï6% rebleedon day 0

ïthen 1%/day for next 13 days [20% for 2 wks]

ÅVery high mortality

ÅBlood pressure management

ïlabetalol, hydralazine, nicardipine

ÅAnalgesia

ÅMinimal or no sedation to allow examination



Sub-arachnoidHemorrhage: 

Hydrocephalus:

ÅAcute

ÅVentriculostomy

ÅLevel of drainage

ÅVP shunting

ÅNever forget subacute



ÅReversible?

ÅDay 3-14

ÅMax. days 6-8

ÅSmooth muscle contraction vs

morphological change in vascular wall

ÅRole of oxyhemoglobinin contraction of 

smooth muscle

Sub-arachnoidHemorrhage: 

Vasospasm:



Cerebral Vasospasm

Diagnosis:

ÅClinical suspicion: patient/time period

ÅNeurological deficit

ÅTranscranialdoppler

ÅCerebral angiography



Cerebral Vasospasm

Neurological deficit:

AGAIN & AGAIN



ñIf it 

becomes at 

all doubtful,

let me know, 

I will be just 

insideò

Captain Edward Smith 

to second officer 

Lightoller

who then signed over to 

Murdoch at 10:00 PM 

9:20 PM

Cerebral Vasospasm

Neurological deficit:



11:40 PM



Transcranialdoppler:

Experience

Regular exam

Limited to MCA

Cerebral Vasospasm

Diagnosis:



Initial angiogram
Repeat angiogram 

showing vasospasm 

(small arrows)

Cerebral Angiography

Cerebral Vasospasm

Diagnosis:



Cerebral Vasospasm

Management:

ÅSuspicion

ÅHypervolemic-hypertensive Rx.

ÅCalcium channel blockers

ÅStatins

Åhypothermia

ÅCerebral angioplasty


