Sub-Arachnoid Haemorrhage
18/1/11

PY Mindmaps

FANZCA Part II Notes

PATHOPHYSIOLOGY

- rupture of saccular aneurysm (60%)

- AVM

- mycotic aneurysm

- angioma

- neoplasm

- cortical thrombosis

- aneurysm sites: PCOM (40%), ACOM (35%), MCA (20%), vertebrobasillar (4%)

CLINICAL FEATURES

- sentinel headache (40%) -> headache
- transient or persistent loss of consciousness

- vomiting

- seizure or posturing

- meningism

- ophthalmoscopy: subhyaloid retinal haemorrhage, papilloedema

- neurological signs in keeping with area near aneurysm

Risk factors

- smoking

- OCP

- alcohol abuse

- HT

INVESTIGATIONS

- CTH: 90% sensitive within 24 hrs, 50% @ 72 hrs, detects hydrocephalus
- CTA: assesses vascular anatomy

- MRI: mostly used for detection of AVM

- LP: most sensitive at 12 hours for xanthochromia and RBC’s post symptoms

- ECG: tall peaked T waves, ST depression, prolonged QT, arrhythmia

- CXR: neurogenic pulmonary oedema
- hyponatraemia + hypovolaemia from cerebral salt wasting -> worsens vasopasm

GRADING

Clinical – Hunt and Hess/WFNS
I – asymptomatic or mild headache/GCS 15, no motor deficit

II – moderate-severe headache, meningism and no weakness/GCS 13-14, no motor deficit

III – mild alteration in mental status, GCS 13-14, motor deficit

IV – depressed LOC and/or hemiparesis/GCS 7-12 +/- motor deficit

V – posturing or comatose/GCS 3-6, motor deficit present or absent

CT – Fisher

I – no blood

II – diffuse deposition of SAH without clots or layers of blood >1mm

III – localized clots and/or vertical layers of blood 1mm or > thickness

IV – diffuse or no subarachnoid blood but intracerebral or intraventricular clots

MANAGEMENT

Stabilisation

- if airway not patent or requires protection -> elective intubation

- routine monitoring

- consider arterial line placement

- if has a seizure -> anticonvulsants (no indicated prophylactically)

- dexamethasone used by some to decrease meningeal irritation + oedema -> no convincing evidence

- maintain intravascular volume with isotonic fluids (watch for hyponatraemia)

- hypertension -> manage with analgesia + nimodipine +/- other antihypertensives

Treatment

- clipping vs coiling

- coil if possible -> better outcomes in terms of disability @ 1 year (controversial ISAT trial)

- clip if uncoilable -> perform within 72 hours




ADVANTAGES



DISADVANTAGES

COILING


- decreased cost



- requires anticoagulation




- no need for craniotomy


- can’t deal with major compl

- increased survival



- requires interventional radiologist
(ISAT trial)

- decreased morbidity


- expensive equipment
- decreased vasopasm


- risk of rupture



- decreased disability


- not all aneurysms can be coiled




- less invasive




- can give intra-vessel agents to prevent spasm




- better for posterior fossa aneurysms
CLIPPING


- longer experience with


- requires operation + GA

- more aneurysms can be clipped

- increased cost

- able to suction blood

-> decrease vasospasm

- no evidence of increased morality

Poor Grade SAH
- German retrospective audit (Eleftherios, Vascular and Health Risk Management, 2007)

- some data that early aneurysm securing, decompressive craniectomy and aggressive ICP management and CPP optimization can reduce mortality and disability

- H&H grades IV and V with a motor response

COMPLICATIONS

Re-bleeding

- avoid hypertension

- avoid decreases in ICP

- sedation in the agitated

- no coughing or Valsalva’s

- anti-fibrinolytic agents decrease rebleeding -> but increase vasospasm and hydrocephalus (not used now)

Hydrocephalus

- indicated in: deteriorating LOC and enlarging ventricles on CT

- EVD

Vasospasm

Summary

- prevention: removal of SAH at surgery, nimodipine, maintenance of euvolaemia, avoiding hypotension
- monitoring: clinical, transcranial doppler, 4 vessel angio, CTA/MRI, EEG, SPECT/PET, microdialysis catheters
- treatment: haemodynamic augmentation to reverse neurological deficits, endovascular treatment (balloon angioplasty, papaverine, nicardipine), investigational therapies
- because of the disparity between vasospasm on trans-cranial Doppler, angio and what happens clinically there is disagreement about how aggressively vasospasm should be treated.

Drug Therapy

Nimodipine

- calcium channel antagonist that has is known to have some selectivity for the cerebral circulation

- used in cerebral aneurysm surgery to decrease perioperative vasospasm associated with blood in the cranium and also from perioperative handling/disruption of cerebral blood vessels during clipping (after a rupture of a berry aneurysm)

- high risk time is between 4-10 days after clipping of the aneurysm

- goal = to decrease neurological deficits that develop as a result of distal infarction of brain from site of vasospasm

- should be commenced within 96 hours of subarachnoid haemorrhage

- may be given PO, IV or intra-arterially (at angiography)

- dose: PO 60mg Q4 hourly or IV 0.1-1mcg/kg/min

- continuation of dose for 5-14 days in established vasospasm (IV) or else 3 weeks (PO)

- predicting those patients who will get vasospasm is very difficult so invariably all patients are started on it post-operatively during elective surgery

- has been shown to decrease morbidity surrounding aneurysm surgery but not mortality.

- data indicating decrease in morbidity has been documented for patients receiving PO or N/G nimodipine rather than IV – so some centres administer this via N/G tube placement in patient who can not reliably swallow.

- useful in prophylaxis

- exact mechanism unknown

- side effects; hypotension, flushing

- some patients do not develop vasospasm but everyone is treated because of uncertainty about those that will and won’t develop this complication

Nicardipine & AT877

- both reduce vasopasm but do not improve outcome.

Haemodynamic Augmentation

Hypervolaemia

- correct hypovolaemia

- belief that patients need a supraphysiological blood volume and thus preload to help increased perfusion to the vasospastic arteries.

- no good data to support hypervolaemia over euvolaemia.

- harm may be produced in patients who are unable to deal with large fluid boluses.

Hypertension

- evidence that works both based on clinical response (reversible neurology with an increase in BP) and evidence.

- it is unclear whether hypertension, cardiac output or volume expansion is the best therapy.

- the goal MAP should the titrated against clinical response to MAP elevation.

Haemodilution

- the proposed mechanism is that a decreased haematocrit increases laminar flow through the vasospastic vessel by the decrease in blood viscosity.

- it is often not specifically targeted as hypervolaemia induces a degree of haemodilution.

- no good data to support it use.

Endolumenal Therapy

Early Coiling

- good data that improves mortality but manipulation of vessel though to predispose to vasopasm.

- ISAT trial = RCT of neurosurgical clipping vs endovascular coiling – coiling ruptured aneurysms @ 1 year follow up.

- not all aneurysms can be coiled.

Balloon Angioplasty

- good data that sequential treatment with angioplasty does increase flow through the vasospastic area -> dilation is seen at the time of the angiogram.

- ? data on mortality and morbidity.

- this intervention also carry’s risk.

Papaverine

- macroscopic evidence of dilation seen at the time

- ? data on mortality on morbidity.

Investigational Therapies 

- proven in animal models, no hard clinical evidence, no RCT

- Stains

- Cisternal tPa

- Endothelin antagonists

- Mg2+
Monitoring





ADVANTAGES


DISADVANTAGES

CLINICAL ASSESSMENT

- quick



- not theraputic

- drop in GCS


- doesn’t require transport

- inter-observer variation

- focal neurology


- can be repeated


- not gold standard

-> needs CT or angiography

- able to assess response to treatment
- lack of specificity





- non-invasive

TRANSCRANIAL DOPPLER

- easy



- needs expertise in interpretation





- non-invasive


- inter-observer variation







- bedside test





- debate of correlation between flow variation and vasospasm





- more accurate when MCA velocity indexed to ipilateral extracarotid artery

4 VESSEL ANGIOGRAPHY

- diagnostic and therapeutic

- reliant on expertise and equip.





- can be repeated


- contrast exposure





- gold standard for diagnosis

- bleeding





- allows therapeutic intervention
- embolism









- radiation exposure









- remote anaesthesia

CTA/MRI



- assess perfusion and anatomical abn.
- image affected by clips/coils





- DWI MRI is good for at risk brain
- diagnostic capability unknown



- PWI MRI for regional perfusion

EEG



- prognostic information

- not readily available





- focal areas slowing -> vasospasm
- requires interpretation





- sensitivity and specificity high

SPECT/PET


- variable correlation with vasospasm
- resource heavy

- brain perfusion and metabolism




- not easily available









- radiation exposure









- transport issues

MICRODIALYSIS CATHETERS
- research tools currently

Transcranial Doppler
- screening test for vasopasm

- measures absolute linear blood flow velocity

- sensitivity 80% compared to angio
- mild: > 120cm/sec

- moderate: 160cm/sec

- severe: > 200cm/sec

PROGNOSIS

- 25% die prior to reaching hospital.

- worsens with increasing grade (I – 70% survival, V – 10% survival).

- predictors of poor prognosis: 
-> high grade
-> old age
-> co-morbidities
-> blood > 1mm thick on CT
-> seizures
-> cerebral oedema
-> basilar artery aneurysm
-> symptomatic vasospasm

-> complications

Jeremy Fernando (2011)

