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The purpose of the Management of the Adult with a nontraumatic Subarachnoid Haemorrhage Procedure is to outline the process for optimal care and management of adults within the acute setting with a subarachnoid haemorrhage, not resulting from a traumatic brain injury (TBI).

Ensure implementation of available management strategies to prevent complications and secondary injury, early recognition of neurological deterioration and appropriate response to complications.

Standardisation of practice means delivery of best practice, continuity of care and optimal clinical outcomes for the patients of the Canberra Health Services (CHS).
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This Clinical Procedure has been developed as a guide for clinicians in the care of an adult patient with a subarachnoid haemorrhage, these are not standing orders. Specific plans of treatment and parameters for management should always be sought from the treating Consultant.
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This clinical procedure is applicable to all CHS patients who have had radiological confirmation of a subarachnoid haemorrhage and patients admitted for elective securement of a cerebral vascular abnormality such as an aneurysm or arteriovenous malformation.

The document applies to the following staff working within their scope fo practice:
Medical Officers
Registered and Enrolled Nurses
Allied Health Professionals 
Tertiary students under supervision.
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A subarachnoid haemorrhage (SAH) is a bleed in the subarachnoid layer of the meninges, a SAH is most commonly caused by head trauma but can also be the result of the rupture of an arterial abnormality such as cerebral aneurysm or arteriovenous malformation (AVM). The thin walls of the vessel rupture under pressure from the arterial blood, bleeding into the subarachnoid space. 

The management of non-traumatic subarachnoid haemorrhages in the acute setting is aimed at minimising the risk of secondary injury from the following:
Rebleed – the maximal frequency of rebleed is in the first 24-48 hours following the initial haemorrhage, peaking again at day 7-10.
Acute hydrocephalus - Tissue pressure from around the structure generally stops the bleeding and allows fibrin and platelets to seal off the site of the bleeding. Although stopping the haemorrhage, this space occupying clot formation can cause problems in itself by interrupting the flow and absorption of cerebrospinal fluid (CSF); resulting in hydrocephalus. 
Delayed Cerebral Ischaemia (DCI) – see Section 3

[bookmark: _Toc106348357]1.1 Initial Nursing Management 
1. Perform neurological observations hourly or other frequency if specified by Neurosurgical team and record as directed in Neurological Observations Procedure. Monitor closely for signs and symptoms of raised intracranial pressure, see below.
2. Clarify blood pressure/MAP targets for patients admitted prior to the treatment of aneurysm or cerebrovascular cause of SAH. 

Signs of Raised Intracranial Pressure
Hypertension, usually associated with widening pulse pressure  
Bradycardia								Cushing Triad
Irregular respiratory pattern

Headache & Nausea (A sudden increase in headache, especially with associated nausea), Provide analgesia and anti-emetics as prescribed but also report to neurosurgical team and increase frequency of neurological observations.
Decrease in Glascow Coma Scale (GCS), restlessness & agitation, motor weakness.
 Visual & oculomotor deficits (such as diplopia)

3. Ensure head of bed is raised to 30° to optimise cerebral perfusion and minimise Increased Intracranial Pressure (ICP)
4. Ensure the patient has adequate oxygenation (maintain SpO2 > 95%), as well as maintaining blood pressure within optimal limits (Systolic Blood Pressure (SBP) 120-160 mmHg unless otherwise specified by registrar).
5. Control the patient’s temperature – treat temperature elevation > 38ºC promptly with antipyretic and report to neurosurgical team.
6. Provide the patient with analgesia and anti-emetics as required – noting that sudden increased headache and nausea could be signs of raised intracranial pressure. 
7. Administer Nimodipine as charted. (See ‘Nimodipine Therapy’ – Section 3.1)
8. Maintain a strict fluid balance chart for the patient. Monitor oral intake and assess the need for intravenous fluids (IVF) to achieve fluid intake target (see section 3.1.3). 
9. Patient should be weighed daily with weight recorded on the fluid balance chart to ensure accurate fluid balance.
10. Ensure blood tests are taken and checked daily for electrolyte balance, specifically monitor the patient for hyponatraemia. 

 Note: If the patient’s sodium levels are outside the normal range (135-145 mmol/L), consider obtaining paired urine-serum osmolality for more definitive diagnosis.

11. Fit the patient with thromboembolic device (TEDs). Continue to reassess the patient every shift for risk and signs of DVT’s and consider applying mechanical DVT prophylaxis if indicated.
12. If patient is immobile, ensure 2-3 hourly pressure area care. Continue to reassess the patient every shift for risk (Waterlow score) and observe skin. Refer to Pressure Injury Prevention and Management – Adults, Children and Neonates Procedure.
13. Observe the patient for dysphagia, if signs evident – keep the patient NBM and refer for assessment by Speech Pathology. Provide regular mouth care, refer to Oral Hygiene Procedure.
14. If required, prepare patient for surgery – Cerebral Coiling or Craniotomy. (See Section 2) 
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Approximately 90% of non-traumatic SAH’s can be attributed to a cerebral aneurysm rupture. A cerebral or intracranial aneurysm is an abnormal focal dilation of an artery in the brain that results from a weakening of the inner muscular layer (the intima) of a blood vessel wall. The vessel develops a blister-like dilation that can become thin and rupture without warning. 

The focus of initial management following SAH is to secure the offending aneurysm and prevent further bleed. Depending on the structure of the aneurysm, this can be achieved by one of two techniques; Surgical clipping or Endovascular Coiling. These techniques are not only utilised in the event of a ruptured aneurysm, but also as elective procedures for intact aneurysms of a substantial size to prevent rupture and the possibility of SAH in the future.

[bookmark: _Hlk105080607][bookmark: _Toc106348359]2.1 Surgical Aneurysm Clipping
Clipping is a surgical procedure in which the cerebral blood vessels are accessed via a craniotomy and a small titanium clip is placed around the neck of the aneurysm. The aim is to divert the normal cerebral circulation from the sac like aneurysm, reducing the risk of rupture from high arterial pressures.

Post-Operative Procedure:
1. Inform patient and their families of post-operative procedure.
2. Pre and Post-operative nursing care as per Intracranial Surgery: Management of the Adult Patient Procedure
3. Monitor for signs and symptoms of acute cerebral bleed/ raised ICP (See Section 1.1)

[bookmark: _Toc106348360]2.2 Endovascular Coiling
Endovascular Coiling is an interventional procedure performed in the angiography suite. The aneurysm is secured by the application of soft platinum wire spirals. A microcatheter is inserted through the femoral artery in the leg or radial artery of the arm and carefully advanced into the brain where the coils are deployed into the aneurysm. The insertion of the coils slows the blood flow into the sac like aneurysm, allowing it to thrombose and resist the entry of high pressured arterial blood.

Pre- Operative Procedure:
1. Fast patient according to Fasting Guideline for Patients Requiring Sedation or Anaesthetic procedure
2. Complete Medical Imaging Procedural Preparation Checklist form (60371)
3. Ensure the patient has a peripheral intravenous canula insitu prior to transfer to angiopgraphy suite
4. Patient consent will be obtained pre procedurally in the Angiography suite as per Informed Consent (Clinical) Policy.

Post- Operative Procedure:
1. Inform patient and their families of post-operative procedure.
2. Perform:
I. 1 hourly neurovascular observations for 12 hours followed by
II. 2 hourly neurovascular observations for 12 hours followed by
III. 4 hourly observations thereafter if haemodynamically and neurologically stable.
3. Angiography observations are to be performed as per Interventional Radiology Gudieline. 
4. The patient is to rest in bed in supine for 2 hours post procedure, then can have head of bed raised but continue to rest in bed for a further hour. The patient may mobilise gently on completion of this hour if no concerns of arterial bleed at puncture site and monitor closely on return to bed.
5. Observe the patient’s groin or radial puncture site for external bleeding as well as assess the patient for signs of internal haemorrhage such as haematoma and abdominal/back pain. This should be attended every:
I. 15 minutes for first hour post procedure
II. 30 minutes for the next 2 hours 
III. hourly for following 4 hours
IV. 4 hours thereafter.
6. If access site is radial, release pressure device at intervals relevant to position.
Distal Radial access – release 2 mL every 15 minutes using appropriate syringe supplied with device
Radial Access – release 2 mL every 30minutes using appropriate syringe supplied with device
7. If arterial bleed is suspected, direct digital pressure (DDP) should be applied and neurosurgical team should be notified immediately.

DO NOT use sandbags or other means of artificial pressure, release DDP every 15minutes to allow perfusion of the patient’s distal limb. 
Attend observations of the patient 15 minutely, if patient displays clinical signs of haemorrhage consider escalation to MET call as per Vital Signs and Early Warning Score Procedure.

8. If endovascular coiling is an elective procedure with the absence of a SAH, the patient will be prescribed antiplatelet therapy (i.e. aspirin). Clarify with neurosurgical team if this has not been documented on the patient’s medication chart.

[bookmark: _Toc106348361]2.3 Haemodynamic Targets.
Once the aneurysm has been secured through endovascular coiling or surgical clipping and the risk of rebleed is minimised; management is aimed at facilitating the flow of arterial blood through the vessel and optimising cerebral perfusion. This is achieved by maintaining haemodynamic targets to keep patients normotensive, normothermic and euvolaemic.

Note: The following information is to be used as a guide only. Specific orders and parameters for management should be sought from the treating Consultant.

Blood Pressure – these targets vary depending on the clinical area of admission and monitoring available although a SBP usually no lower than 120mmHg (with the aim 120-160mmhg) and Mean Arterial Pressure (MAP) 90-130 is maintained to assist blood through any narrowed arteries. 

Blood Volume - patients will generally be on a fluid target of 40mL per kilogram per day to maintain euvolaemia. It is important to maintain a balance between oxygen carrying capacity and viscosity.

Temperature – the subarachnoid space is intensely pro-inflammatory and although an increase in temperature can be due to an infective source such as pneumonia, often an infectious source is not identified. Regardless of the source, the presence of a temperature of 37.5 °C or greater at any point when a patient is critically ill trends towards a worse outcome from thermotoxicity, and becomes significant at temperatures greater than 38.5 °C. Therefore, hyperthermia should be acted on immediately with antipyrexials where charted (e.g. paracetamol), consider septic screen for the patient if it is the first spike in temperature to investigate a possible infective source, treat infective source as soon as possible and actively cool the patient if required (in the critical care setting).

Procedure:
1. When receiving patient into the unit, clarify haemodynamic targets from patient notes or with the neurosurgical registrar including optimal fluid intake.
2. Educate patient and their family of fluid intake targets.
3. Commence strict fluid balance chart.
4. Commence daily weights, gaining baseline weight on admission.
5. Haemodynamically monitor the patient hourly together with neurological observations, report any signs and symptoms of DCI. Step down frequency of observations only in consultation with the Neurosurgical Registrar or Clinical Nurse Consultant (CNC) and never less frequently than 4 hourly.
6. Ensure the treating team has completed a pathology order for a daily sodium level. Blood tests for patient in the Neurology Acute Care Unit (NACU) should be attended at 0600 and as per Venepuncture Blood Specimen Collection procedure. If the patient’s sodium levels are below normal ranges consider paired serum/urine osmolality for differential diagnosis.
7. Assess the patient’s oral intake due to drowsiness or dysphagia and consider speech pathology referral and/or intravenous fluid supplementation if not able to meet fluid intake targets.
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Occurring in approximately 30% of SAH cases, delayed cerebral ischaemia (DCI) is one of the leading causes of morbidity and mortality following SAH. The pathology of DCI is widely unknown however the presence of oxyhaemoglobin on the external walls of the blood vessels has been implicated as well as corticol depolarisation with the initial haemorrhage preconditioning the cerebral cortices. In their irritated state, the arterial muscle constricts, there is luminal inflammation and microthrombosis, arterial medial necrosis and fibrosis all resulting in cerebral ischaemia distal to the primary injury. 

The greatest risk for DCI occurs day 3-14 post initial bleed with a peak at days 7-10 and can extend to day 21 (day of bleed = day 1).

The angiographic diagnosis of DCI can only be made by digital subtraction angiography (DSA) or CT angiography (CTA) however a clinical diagnosis can be made by clinical signs and symptoms together with perfusion studies such as SPECT and CT-perfusion. 

Common signs and symptoms of DCI:
· Focal deficit (limb weakness)
· Cranial nerve deficits
· Confusion
· Dysphasia
· Decreased level of consciousness



Observe for early signs of DCI by checking for pronator drift in addition to neurological observations.
Have the patient hold out both arms, palms up and close their eyes. Watch for one arm to fall below the other and/or one hand to pronate over (to palm down). This assessment will show early signs of weakness.

Procedure:
1. Allocate patient into an acute care area during the risk period for DCI post SAH - ICU or 9B NACU
2. Monitor the patient for the above signs and symptoms including 1 hourly neurological observations until specified otherwise by neurosurgical registrar. 
Neurological observations must be completed at a minimal frequency of 4 hourly for the first 21 days post bleed.
3. Report any abnormalities to the neurosurgical team immediately, if the patient experiences a rapid drop in GCS or signs of DCI observed as outlined above, contact neurosurgical registrar immediately and consider escalating to MET call as per Vital Signs and Early Warning Scores Procedure.

[bookmark: _Toc106348363]3.1 Nimodipine Therapy
Nimodipine is a calcium channel blocker used as a prophylactic measure to reduce the risk of DCI following SAH. It has been shown to block the calcium influx through L-type calcium channels and causing vascular smooth muscle relaxation (promoting vasodilation). It is recommended at a dose of 60mg 4 hourly for 14 to 21 days post SAH.

Nimodipine is contraindicated in patients with cerebral oedema and/or severely raised ICP.  Strict blood pressure monitoring should be undertaken if the patient is currently taking other antihypertensive treatment.

[bookmark: _Toc106348364]3.1.1 Oral Nimodipine Procedure:
1. Ensure the patient with a SAH has been charted Nimodipine. If not, clarify with the neurosurgical registrar.
2. Explain rationale of Nimodipine to patient and/or their family.
3. Attend observations to determine appropriate blood pressure for the administration of a calcium channel blocker.

Alert: Nimodipine should NOT be withheld without written documentation from the neurosurgical team in consultation with a registrar. For concerns about low systolic blood pressure, Nimodipine can be prescribed as 30mg 2nd hourly.

4. Consider any dysphagia and safety of administering oral medications, if concerned about the patient’s ability to swallow refer them to speech pathology and contact treating team to change route of nimodipine to intravenous or consider nasogastric tube.
5. Dispense and administer Nimodipine as prescribed adhering to Medication Handling Policy
6. Continue to monitor the patient to ensure they remain haemodynamically stable post administration.

[bookmark: _Toc106348365]3.1.2 Intravenous Nimodipine Infusion Procedure
1. In the clinical environment with continuous BP monitoring, IV Nimodipine may be prescribed.
2. Administer as per the table below.

	Medication
	Indication/s
	Infusion concentration
	Compatible fluids
	Infusion rate 
(range)
	Comments

	Nimodipine


CVAD ONLY 
	DCI
	Pre-prepared
 
	Must run a sideline of compatible fluid:
NaCl 0.9%
Glucose 5%

(NOTE: Glucose may be contraindicated in patients with a SAH – confirm with Neurosurgical team prior to administering IV Glucose) 
	0.5-2mg/hr with sideline of fluid (4x the rate) 

i.e nimodipine at 2.5mL/hr requires sideline fluids at rate of 10mL/hr

	Do not mix with other drugs



3. Protect the infusion from light 
4. Other nursing considerations as per oral Nimodipine above and Medication Handling Policy. Maintain MAP and CPP according to pre and post-operative needs 
5. No dosage variations are required unless there are significant weight variances.
6. If there is no incidence of delayed cerebral ischaemia and oral medications are not contraindicated then changing to oral therapy should be considered. 

Weaning from IV therapy to oral therapy: 
1. Weaning commences when the first dose of oral therapy is administered. 
2. Administer oral or enteral dose of 60mg nimodipine.
3. Wean infusion at a rate of 1 mL every hour for 5 hours, then cease infusion. 
4. Observe for neurological deterioration (decrease in the GCS or development of focal deficit) and report immediately or escalate as per Vital Signs and Early Warning Scores Procedure
5. If the patient does deteriorate neurologically, cease weaning IV nimodipine and return to full IV therapy.
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Outcome
Patients requiring treatment of a nontraumatic subarachnoid haemorrhage are managed as per this procedure.

Measure
Annual review of clinical incident reports related to administration of nimodipine
Annual review of MET calls for patients with nontraumatic subarachnoid heamorrhage
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Policy
Medication Handling
Informed Consent (Clinical)

Procedures
Vital Signs and Early Warning Score
Neurological Observations 
Venepuncture Blood Specimen Collection
Patient Identification and Procedure Matching
Pathology Specimen Handling
Patient Identifcation - Pathology Specimen Labelling
Peripheral Intravenous Cannula Adults and Children (not neonates)
Clinical Handover
Post Operative Handover and Observations – Adult Patients (First 24 horus)

Guidelines 
Fasting Guidelines for Patients Requiring Sedation or Anaesthesia
Interventional Radiology

Legislation
Health Records (Privacy and Access) Act 1997
Human Rights Act 2004
Work Health and Safety Act 2011

Other
Australian Charter of Healthcare Rights
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