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Definition

> The spontaneous discharge of blood into
the subarachnoid space

Distinct from intracerebral
naemorrhage/subdura
naemorrhage/subarachnoid haemorrhage




Not intracerebral













Intracerebral
hemorrhage




Aetiology

> Spontaneous/Traumatic
> Aneurysm - 80%

> Acquired

» Familial associations

> AVM — 5%

> No cause found — 15%






Incidence of Aneurysmal SAH

Studies suggest that the incidence in the USA and Europe 1s 10 to 11 cases
per 100,000 population per year

Autopsy Series
Total #  Percentage
Author  #of Series of Cases  with aneurysms Rupt’d Unrupt’d
Jellinger 12 87,772 1.6 (0.2t0o 9) 1 0.6
Bannerman 8 51,360 1.43 1.09 0.34

Overall, it is a reasonable approximation that less than 2% of the entire
population will have an aneurysm; an intracranial aneurysm will
rupture in less than 1% of the population and will be the cause of death
in 0.5%




Age and the Incidence of
Aneurysmal SAH

* Ancurysmal rupture 1s extremely rare in the
first decade of life

 Incidence gradually increases each decade
and peaks in the sixth decade




Gender and the Incidence of
Aneurysmal SAH

* There 1s a clear female preponderance
overall: the ratio of females to males in the
Cooperative Study on Timing of Surgery
was 1.6: 1

Before age 40 males and females were
equally affected; after age 40 there 1s an
increasingly strong predominance of
females




Natural History

Prognosis for Surgically Untreated Saccular
Intracranial Aneurysms

OVERVIEW

« Highest mortality occurs immediately afier the
hemorrhage and then decreases rapidly

Rebleeding 1s estimated to occur in 50% of
ruptured aneurysms within 6 months of the first
hemorrhage, and afterwards at 3% per year

50-60% of patients die after rebleeding and 25%
are left disabled




Probably the best natural history data come
from S Pakal‘i NCIL: (locidence, aztiology. and prognosis of prumary

pbarachnosd hemorrhage & 1tedy based on 539 cased diagmosed in A defined whan
population dunng a defined penod Meural Scand (Suppd) 1967 29:1- 128}

Unselected seneg, mvolving the entire city of Helsinki,
from 1954 to 1961. minimal surgical withdrawals; all
sudden deaths were autopsied

Mortahty at | day was 32%
Mortality at | week was 43%
Mortality at | month was 56%
Mortality at 6 months was 60%




History

> “Like a blow to the back of the head”
> Warning headache/sentinel bleed

> Family history

» Smoking

> Hypertension




Clinical presentation

> Sudden onset worst ever headache

> Maximal intensity within seconds
> Nausea

> Vomiting

> Photophobia

> Neck stiffness

> Unconsciousness







Examination

> May be normal
> Altered consclousness
> Focal signs

> 3 nerve palsy

> Hemiplegia

> Ocular signs

> Terson’s syndrome







Investigations

Good history taking
CT brain

Lumbar puncture
DY




Diagnosis of Subarachnoid Hemorrhage

(Aveidmg Pitfalls m the Dingnosis of Subarachnoid Hemorrhage,
N Engl JF Med. 2000; 342:29-36)

Headaches accounts for 1-2% of visits to ER; 1% of theses have SAH;
this rises to 12% for *worst headache to their life” but normal
neurological examination and 25% when the examination is abnormal
About 8024 of patients with nontraumatic SAH have a ruptured
saccular aneurysm; of the other 20%, about 1/2 have nonaneurysmal
perimesencephalic hemorrhages

Misdiagnosis of SAH remains common and iz an important cause of
increased clinical morbidity and mortality and of litigation

Tragically, misdiagnosis is cotnmoner in good-grade patients than in
more severe cases (Misdiagnosis of Symptomatic Cerebral Ancurysm.
Stroke. 1996, 27:1558-63)

Misdiagnosis results in worsening of the condition, usually from
rebleeding, before definitive treatment 1s begun







Diagnosis of Subarachnoid Hemorrhage _cwq

* Inthe International Cooperative Study on the Timing of Aneurysm Surgery,
involving 68 centres in 14 countries, nearly 172 of the eligible patients with
aneurysmal SAH were excluded because of a delay of more than 3 days
betore referral

»  Canses of diagnostic ervor: Failure to

- appreciate the spectrum of clinical presentation;

- understand the limitations of CT;

perform and correctly interpret the results of LP

*The first diagnostic test should be non-contrast CT scanning; very thin cuts
through the base of the brain are best (3 mm thickness), us thicker cuts
miss small collections of blood; anemia below 10 g/dl may not product
the increased signal associated with higher hemoglobin concentrations

*Timing of the CT scan i relation to SAH ictus i3 important; positive
results decrease with time; using modern, third-generation CT s¢anners,
inderpreted by neuroradiologists, 98-100% are positive up to 12 hours
after the ictus and 93% are positive in the first 24 hours
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Lumbar puncture

> Results need careful interpretation
> Uniform bloodstaining

> Greater than 12 hours from ictus
» Xanthochromia

> Bilirubin on spectrophotometry




Cerebral Angiography

> Used to identify structural cause for bleed
In confirmed subarachnoid haemorrhage

> |nvasive

> Risk of stroke (<1%), arterial
dissection/pseudoaneurysm

» CT angiography
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SUBARACHNOID HAEMORRHAGE

Angiography (contd)
Four-vessel angiography is usually performed in all patients.
Antero-posterior, lateral and oblique views are required for each vessel.

Carotid angiogram - lateral view
Look for aneurysms gog

at vessel bifurcations Look for arteriovenous malformations
around the circle of Willis, - : — an abnormal leash of blood
on the middle cerebral ~_ > .. +7 vessels demonstrated
and pericallosal vessels, . in the arterial phase.
and on the vertebral ' e N.B. Small AVMs are
artery at the posterior : ~\ difficult to detect and
inferior cerebellar . only early filling of a
artery origin. { vein may draw atten-

(Mycotic aneurysms tion to their presence.
lie more peripherally.)

Beware fnistaking a vessel loop

seen end-on for an aneurysm - an
Note ‘spasm’ of an arterial segment, aneurysm will be evident on more
usually near a ruptured aneurysm, than one view, e.g. lateral and
although it may be distant or diffuse. oblique.







Clinical Grading Scales for SAH ..

Grade Description

World Federation of Neurological Surgeons Scale
Glasgow coma scale 15, no motor deficit
GCS 13 to 14, no motor deficit
GCS 13 to 14, with motor deficit
GCS 7 to 12, with or without motor deficit
GCS 3 to 6. with or without motor deficit




NEE

> Raised intracranial pressure

> Rebleeding — approx 30% at one month
> Vasospasm

» Hydrocephalus

> Epilepsy




Treatment

Aims
Prevent rebleeding
Treat vasospasm




Rebleeding

> Risk Is greatest In first few days and
gradually decreases

> Greatest risk of death:>50% mortality
> Prevent through operative intervention

» Options:Endovascular/Craniotomy




Endovascular Occlusion

> Trans arterial catheterisation of aneurysm

» Detachment of platinum coils

> Promote thrombosis/alter haemodynamics

> Better short term results than clipping
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Surgical Treatment

> Used for 100 years
> Durable
> Significant morbidity and mortality >10%

» Requires craniotomy and vascular
dissection
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Vasospasm

» Constriction of cerebral
arteries/arterioles/capillaries

» Decreased CBF
> Ischaemia/infarction
> May be reversible



Treatment

» Early aneurysm occlusion

> Nimodipine (Selective Calcium antagonist)
> IV Normal Saline

> Colloids

> Pravastatin

> “Triple-H"




Outcome

Related to:

Age

Conscious level
Blood load

Overall:1/3 die, 1/3 disabled, 1/3 good
recovery




L ate effects

> Epilepsy:Higher with midle cerebral
aneurysm

» Hydrocephalus

> May be temporary and treated with lumbar
punctures

> If sustained needs Ventriculo-peritoneal
shunt

> Electrolyte disturbance




HYDROCEPHALUS

INVESTIGATIONS

Skull X-ray

Note: - skull size and suture width.
— evidence of chronic raised pressure — erosion of the posterior clinoids.
— associated defects — platybasia, basilar invagination.

CT scan

The pattern of

ventricular enlargement

helps determine the cause, i.e.

Periventricular
lucency (if present)
suggests raised CSF
pressure.

(Wide sulci suggests

normal 4th — suggests P
lateral ventricle aqueduct <
+ stenosis.

3rd ventricular™ deviated or — suggests a vgnmc.ular‘ ;
dilatation abseni Ak posterior \ dilatation is due to
an atrophic process.)

ventricle fossa mass.

: .. Dilated 3rd ventricle
generalised — suggests a communicating

dilatation hydrocephalus Dilated lateral ventricle
(temporal horns)

Normal 4th ventricle




HYDROCEPHALUS

Shunt techniques
A reservoir permits CSF __---A ventricular catheter is inserted

aspiration for analysis. “>~__ . through the occipital (or frontal)

A valve is incorporated in the ~ horn. The tip lies at the level of
system, with either ~ the foramen of Munro.

- fixed opening pressure

e.g. Heyer-Schulte, Hakim i : .
e S ;ressm.e _Ventriculoatrial shunt — distal

(flow regulated) e.g. Orbis _-"" catheter inserted through the
sigma, Delta : internal jugular vein to the right
- programmable e.g. HN atrium (T6/7 level on chest X-ray).
Medos, Sophy. ;
Valve openin : S ;
P g .- Silastic tubing tunnelled

pressures range
from 5-150 mm H,O 4 i subcutaneously.

[Lumboperitoneal shunt — catheter
inserted into the lumbar theca eithe
directly at open operation or
percutaneously through a Tuohy
needle. The distal end is sited in the peritoneal cavity.]

Ventriculoperitoneal shunt — distal
].--- catheter inserted into the

peritoneal cavity. In children,

redundant coils permit growth
without revision.




