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1.0 Introduction
SAH accounts for 5% of all strokes with the majority due to ruptured aneurysms.
Other causes identified are aterio-venous abnormalities (AVM’s), metastases,
haemorrhagic primary brain tumours and idiopathic reasons. In 7-10% of confirmed
cases of non-traumatic SAH, no cause is found (i.e. idiopathic SAH). The estimated
annual rate of aneurysmal subarachnoid haemorrhage (SAH) ranges between 10 to 28
per 100,000 population. 10% of patients die before reaching hospital. Among patients
surviving the initial haemorrhage, without definitive treatment (i.e. surgery or
interventional neuroradiology), rebleeding is the major cause of morbidity and
mortality (risk of re-haemorrhage is 15-20% in the first two weeks). After definitive
treatment, vasospasm is the greatest risk to patients with an approximate 7% mortality
and another approximate 7% severe neurological deficit. Risk factors for SAH
include hypertension, smoking, excessive alcohol consumption and sympathomimetic
drugs (cocaine abuse).
These guidelines are based on international guidelines (e.g. American Heart
Association/ American Stroke Association) and evidenced based research. These
guidelines are not meant to replace or substitute for good clinical judgment and the
admitting consultant makes decisions based on his or her professional judgement as to
the appropriate course of treatment. Clinical guidelines can still only assist the
practitioner; they cannot be used to mandate, authorise or outlaw treatment options.
Regardless of the strength of the evidence, it will remain the responsibility of the
practising clinicians to interpret their application taking account of local
circumstances and the needs and wishes of individual patients. It would be wholly
inappropriate for clinical guidelines to be used as a means of coercion of the
individual clinician, by managers and senior professionals (NHS Executive, 1996
Clinical Guidelines: using clinical guidelines to improve patient care within the NHS,
DOH, London, p, 10). Critical to the successful implementation of these guidelines is
the provision of adequate in patient and outpatient resources.
2.0 Purpose
The purpose of these guidelines is to advise and guide all staff caring for SAH on the
management of patients admitted to National Neurosurgical Centre with a SAH.
3.0 Scope.
The scope applies to all medical and nursing practitioners caring for patients with
Subarachnoid Haemorrhage.
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4.0 Definitions and Abbreviations
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Subarachnoid Haemorrhage (SAH).
Magnetic Resonance Imaging (MRI).
Magnetic Resonance Angiography (MRA)
Computerised Tomography (CT).
Computerised Tomography Angiography (CTA).
Digital Subtraction Angiography (DSA).
Cerebral Blood Flow (CBF)
Lumbar Puncture (LP).
Trans Cranial Doppler (TCD).
Cerebro Spinal Fluid (CSF).
Cerebral Blood Flow (CBF).
World Federation of Neurosurgeons (WFNS).
Glasgow Coma Score (GCS).
Muliti-disciplinary team (MDT).
Central venous catheter (CVC).
National Neurosurgical Centre Beaumont Hospital or Cork University
Hospital

5.0 Responsibilities
It is the responsibility of all medical and nursing practitioners to
1
2

Read and familiarise themselves with this guideline.
Refer to the guideline if unfamiliar with any aspect of caring for a patient with
an SAH.

6.0 Presentation
6.1 Symptoms: Sudden onset of headache is the classical presentation of SAH and
can be accompanied by nausea/vomiting, stiff neck, loss of consciousness and focal
neurological deficit. About 20% of SAH patients will have a history of a sentinel or
warning bleed.
6.1.2 Diagnosis: the cornerstone of SAH diagnosis is a non contrast cranial CT scan.
The sensitivity of a non contrast CT is >95% in the first 24 hours declining to 57-85%
at day 6 post SAH. CT brain scans also assess ventricular size (i.e. hydrocephalus),
intra cerebral haematoma, infarction; the amount of blood on the CT may give some
indication as to the likelihood of vasospasm. A CT angiogram (CTA) is performed
also may identify any aneurysm(s). Misdiagnosis occurs in about 12% of cases and is
accompanied by a four-fold increase in mortality and morbidity. The commonest
error is failure to obtain a timely non-contrast CT. CTA has a sensitivity of 95% and
a specificity of 83% for aneurysms as small as 2.2mm. Diagnostic lumbar puncture
(LP) should be performed if the CT scan is negative for patients with suspected SAH.
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Three samples of cerebro spinal fluid (CSF) is analysed for red cell counts (usually
>100,000/ml) and white cell counts, xanthochromia and spectroscopy. Magnetic
Resonance Imaging (MRI) is not sensitive acutely in the first 24-48 hours. Digital
subtraction angiography (DSA) is the gold standard to confirm the cause of the SAH
and is superior to CTA and MRA. In addition to revealing the source (if there is a
source as 7-10% of non-traumatic cases are idiopathic), the DSA can confirm shape,
size and number of aneurysm(s) and also vasospasm.
6.1.3 Grades of SAH
World Federation of Neurosurgeons (WFNS) Classification uses Glasgow Coma
Score (GCS) and focal neurological deficit to gauge severity of symptoms.
Grade
1
2
3
4
5

GCS
15
13-14
13-14
7-12
<7

Focal Neurological deficit.
Absent
Absent
Present
Present or Absent
Present or Absent

6.1.4 Neurosurgery Referral
Grades 1 and 2 patients are admitted within 24 hours of referral.
Grades 3, 4 and 5 patients are referred if and when they clinically improve.
6.1.5 Initial Treatment
1
2
3
4
5
6

Oxygenation
Intubation if necessary depending on level of consciousness.
Prevention of reflex cardiac dysrhythmia
Prevention of unnecessary blood pressure fluctuation.
All patients diagnosed with SAH should be commenced on Nimodipine 60
mgs 4 hourly orally / enterally for 21 days duration.
Treat seizures.

6.1.6 Definitive Treatment Regimes
1
2
3

Early referral to National Neurosurgical Centre with experienced
neurosurgeons and interventional neuroradiologists is essential.
Early treatment is probably indicated in the majority of patients (i.e good
WFNS grades).
Although there is much debate as to early (i.e. with 72 hours approximately)
versus late treatment in cases of aneurysmal SAH, there is strong evidence to
support early definitive intervention which is associated with better outcomes.
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5

6

The decision to either surgically clipping or coil an aneurysm is dependant on
the discussion between the neurosurgeons and the neuroradiologists in each
instance. The more suitable approach (i.e. in terms of safety and
effectiveness) is agreed. Whilst there is a weekly neuro-vascular MDT
meeting at Beaumont Hospital, it is not always possible to discuss all
emergency SAH patient admissions before definitive treatment as timing of
definitive treatment is crucial. Such cases are however discussed after
definitive treatment.
Where an experienced team determine an aneurysm is suitable for surgical or
endovascular coiling, coiling can be beneficial. Surgical clipping or coiling
should be performed to reduce the rate of re-bleeding and its associated
morbidity and mortality.
Occasionally, neither endovascular coiling nor surgical clipping is possible
and therefore surgical wrapping of an aneurysm is performed. Complete
occlusion is recommended wherever possible.

6.1.7 Anaesthetic Considerations in Aneurysm Care
1
2

Minimise the degree and length of hypotension during surgery.
Induced hypothermia is not routinely recommended.

7.0 Complications.
7.1 Cerebral Vasospasm
Treatment and prevention of vasospasm remains challenging. Symptomatic
vasospasm occurs in 20-30% of patients but is present in 30-70% of DSAs.
Vasospasm usually starts after day 3 of the ictus and usually resolves around day 12.
The precise cause of vasospasm is unknown. Treatment involves;
1
2
3
4

Avoid hypovolaemia. Patients with suspected vasospasm will require a central
venous catheter (CVC).
Pharmacolical : oral or i.v. calcium channel blockers (i.e. Nimodipine)
Triple H therapy i.e. hypervolaemia, hypertension and haemodilution).
Interventional neuroradiology : angioplasty or intra-arterial papaverine.

Note : Triple H thereapy is not recommended in patients with unsecured aneurysms as
it increases the risk of re-haemorrhage.
7.2 Hydrocephalus
1
2

Acute hydrocephalus happens in 20-30% of SAH patients. Chronic
hydrocephalus is seen in 18-26% of survivors.
Temporary or permanent CSF diversion is recommended.

7.3 Seizures
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1
2
3

Seizures occur in 6-18% of SAH patients.
Prophylactic anticonvulsants may be considered in the immediate post SAH
period.
Long term use is not recommended but may be considered in patients with risk
factors.

8.0 Nursing Considerations.
1. Self ventilating: Patient must be nursed in area of close observation.
2. Patient ventilated on arrival transfer to intensive care unit.
8.1 Airway Management.
1
2
3

Assess rate, rhythm and depth of respirations – Frequency of recording is
determined by the patient’s condition.
Assess oxygen saturations frequently using pulse oximetry.
Ensure emergency equipment is in close proximity to the patient.

8.2 Neurological Assessment.
1
2
3

Perform baseline assessment of the Glasgow Coma Scale, Vital Signs
(temperature, pulse, blood pressure)
Frequency of observations is determined by the patient’s condition and
instruction from the medical practitioner. Observations may be recorded
quarter hourly – 2 hourly.
Report any deterioration or subtle changes noted to the medical practitioner
promptly.

8.3 Nutrition and Hydration
1
2
3
4
5
6
7
8

Administer intravenous therapy (sodium lactate or 0.9% normal saline) as
prescribed.
The fluid regime for each patient is determined by the patient’s condition, age
and blood pressure maintenance.
Monitor urea and electrolytes closely and report abnormalities promptly to the
medical practitioner.
Monitor for signs of circulatory overload (tachycardia, breathlessness).
Assist patient at meal times and provide hand hygiene facilities prior to and
after meals.
Investigation and procedures: Patients may be required to fast from 12
midnight as per medical practitioner’s instruction.
Liaise with the Allied Health Professionals (Speech & Language Therapist and
Dietician) to assess swallow and ensure adequate nutritional needs are
maintained.
If nasogastric feeding required – maintain care as per local policies and
procedures.
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Utilising local oral hygiene assessment tools to assess frequency for oral
hygiene. Nausea and vomiting:
o Assess for signs of nausea and vomiting.
o Administer anti-emetics as prescribed. Commonly used anti-emetics
include Ondansetron / Metoclopramide / Cyclizine / IM/PO/IV.

8.4 Maintaining a Safe Environment
1
2
3
4

Continuous close monitoring is essential due to the potential risk of sudden
deterioration.
Resuscitation equipment should be in close proximity to the clinical area.
Nurse patient on bed rest or as directed by medical practitioner in a quiet
closely supervised area.
Assess patient’s need for cot sides. Cot sides should be used to maintain the
safety of the confused patient and risk of seizure activity. (Refer to local
policy and procedures on the use of side rails.

Deep Vein Thrombosis
5
6
7

Anti-thrombolytic medications are contraindicated or used only at the
Consultants’ discretion due to the potential risk of re bleeding.
Apply TED (trans-embolic deterrent) stockings on admission.
Patients’ heels and behind knees must be checked frequently for potential risk
of pressure area development.

Pressure Area Management
8
9
10
11
12

Use a pressure sore Risk Assessment Tool e.g. Waterlow Score to assess if a
patient’s pressure areas are at risk.
Assess patients’ pressure areas (sacrum, heels, and elbows, back of ears &
occipital area and document frequency of assessment in nursing care plan.
Assess and document presence of pressure areas prior to admission to hospital.
Complete pressure ulcer report and refer to the Tissue Viability Nurse for
assessment and management as per local policy and procedure.
Specify clearly whether hospital or community acquired ulcer.

8.5 Elimination
Bladder:
1 Toilet Facilities (bedpan/urinal) if the patient is not catheterised and on
strict bedrest.
2 Privacy maintained and hygiene facilities available.
3 Record output on fluid balance chart.
4 If catheter in situ – maintain catheter care as per local policies and
Guidelines.
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Bowel:
1 Record last bowel motion on admission.
2 Administer laxatives as prescribed by the medical practitioner.
3 If no bowel motion > 3 days, discuss with medical team. Administer PR
laxatives as prescribed and record effectiveness in nursing records.
8.6 Wound Care
1

Procedure is explained to patient and relatives by the Consultant or
Registrar outlining associated complications and written consent obtained.

Cerebral angiogram +/- coiling of an aneurism
2 Assess groin site for oozing & haematoma formation following
neurological assessment.
3 Assess pedal pulses (Dorsalis Pedis, Anterior Tibia & Posterior Tibia)
Craniotomy & Clipping of Cerebral Aneurism.
4 Assess wound dressing for indication of bleeding & oozing.
5 If redivac insitu, assess and record amount in the fluid balance chart.
6 Remove redivac as per surgeon’s instructions, usually 24 hours post
surgery.
7 Prior to removal explain to patient procedure about temporary eye swelling
& closure post removal.
8 Day 3 – Remove wound dressing and clean wound aseptically. Assess for
signs of infection.
9 Day 5 - Remove clips or as per Consultant instruction.
10 Educate patient on the care of craniotomy site, hair washing & signs of
infection prior to discharge.
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Population screening is not supported by the medical literature. Screening of
asymptomatic members of the familial intracranial syndrome has not been
demonstrated to be cost-effective and should be considered on an individual basis. In
symptomatic members of such families (who have had an aneurysm treated) late
radiological evaluation should be considered. There is no consensus on screening
method. MRA and CTA combined may be as accurate as DSA. Others have
suggested they are complimentary. Catheter angiography remains the ‘Gold
Standard’ screening method should be individualised.

Audit and Evaluation.
These guidelines will be monitored and evaluated as follows;
•
•
•

The performance of the National Neurosurgical Centres against agreed
performance indicators.
Feedback to the Quality & Clinical Care Directorate of the HSE.
The Guidelines will be reviewed one year from the date of their launch
nationally utilising these parameters.
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