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1. Introduction 

Aneurysmal Subarachnoid haemorrhage (aSAH) is a serious medical condition in which 
outcome can be dramatically impacted by early, aggressive, expert management. (1, 2).   
Failure to diagnose subarachnoid haemorrhage (SAH) rapidly exposes the patient to the 
fatal effects of a further bleed, and also to complications which can be avoided or 
successfully treated. (1, 2, 3, 4) 
 
Subarachnoid Haemorrhage (SAH) is defined as bleeding into the subarachnoid space 
(and, therefore, into the cerebrospinal fluid (CSF)). Cerebral arteries lie within the 
subarachnoid space. Therefore, bleeding from associated aneurysms occurs primarily 
into this space. The arachnoid layer can sometimes be disrupted causing intracerebral 
haemorrhage or occasionally, subdural haematoma.  
 
The rupture of a cerebral aneurysm is a medical emergency. If not diagnosed and 
transferred to a specialist centre in a timely manner will risk rebleed, which is at its 
highest in the first 24 hours. This can ultimately result in significant disability or death.  
 
Some patients present in poor clinical condition, requiring complex management of 
pulmonary oedema, cardiac failure, and arrhythmias. 
 
Others will need emergency evacuation of a cerebral haematoma or decompressive 
craniectomy to control mass effect, emergency treatment for hydrocephalus or 
management of seizures; all of which are frequent occurrences with this patient group. 
 
aSAH is a significant cause for morbidity and mortality throughout the world.  
The annual incidence in the UK is approximately 7/100,000 (5).  
 
In contrast to more common types of stroke, aSAH often occurs at a relatively young 
age: half the patients are younger than 60 years. 
  
The outcome of patients with aSAH is generally poor: half the patients die within one 
month of the haemorrhage, and of those who survive the first month, half remain 
dependent for help with activities of daily living (walking, dressing, bathing). Only 25% of 
patients can expect to return to a relatively normal life following SAH (6) 

1.1. Purpose of this guideline:  

This guideline serves to support the medical and nursing management of the patients 
presenting to the Walton centre following spontaneous subarachnoid haemorrhage.  

1.2. Presenting symptoms and signs of SAH: 

 Sudden onset of headache (thunderclap). Distinctive and often described as “worst 
ever” (8). 

 The onset of headache may be associated with additional signs and symptoms 
such as 

 Nausea and/or vomiting. 

 Neck stiffness. 

 Photophobia. 

 Collapse/Brief loss of consciousness. 

 Focal neurological deficits (including cranial nerve palsies) 

 Seizures occur in approximately 20% of patients after a SAH. These are most 
common in the first 24 hours.  
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 Alterations in GCS/consciousness. 

 Cardiopulmonary complications (neurogenic pulmonary oedema) 

 Neurocardiogenic injury (arrhythmias, ECG changes) 

 Most intracranial aneurysms remain asymptomatic until they rupture. Some patients 
may experience a “warning” or sentinel headache that precedes the SAH. These 
typically occur 2-8 weeks before the SAH (9). 

1.3. Recommendations for diagnosis of SAH: 

 SAH should be suspected in any patient who presents with a sudden onset of 
headache 

 Diagnosis is confirmed by non-contrast computerised tomography (CT) brain. 

 A CT scan is positive in up to 98% of patients with SAH presenting within 12 hours 
but is positive in only 50% of those presenting within one week. Cerebrospinal fluid 
(CSF) bilirubin spectrophotometry can be used to determine the need for 
angiography in those few CT-negative patients in whom clinical suspicion of SAH 
remains high;  LP may remain positive up to two weeks after the event, therefore, if 
CT is negative then Lumbar puncture (LP) should be performed no less than 12 
hours following ictus; 2-3 % of patients with negative CT scan.  

 Positive lumbar puncture will prove SAH (10).  

 Sufficient volume of CSF should be taken (the first should be a minimum of 0.5 ml in 
an EDTA tube for glucose and protein analysis; Microbiology requires 5 mls in 2 
sterile CSF containers labelled ‘2nd’ and ‘3rd’; a further 1 ml (20 drops) minimum 
should be collected in a sterile CSF container, protected from the light (in the usual 
specimen bag inside a thick brown envelope) and labelled ‘fourth’. Use of a 
pneumatic transport system should be avoided and a paired serum sample to 
assess serum bilirubin and total protein should accompany the 4th CSF sample. 
Time taken should be stated on the request form and specimen carriers. (11) 

 Magnetic Resonance Imaging can be considered for diagnosis although doesn’t 
remove the need for LP if negative. 

 CT angiography (CTA) may be requested before a patient is accepted for further 
investigation or treatment.  

 
The management of patients with aneurysmal subarachnoid haemorrhage demands 
expertise to anticipate, recognise, and promptly treat the many neurological and 
systemic complications.  
 
For this reason, these patients are best cared for in high-volume medical centre’s with 
multidisciplinary team involvement and should preferably be treated by a specialised 
centre in   specialist ward and/or intensive care unit depending on stability. 

 
After diagnosis the neurosurgical registrar on call at the Walton Centre should be 
contacted for further advice and acceptance for ongoing management. 

 
They can be contacted via the hospital switchboard on 0151 525 3611. 

 

 Once accepted, the registrar will discuss the safest place to manage the patient with 
the bed management team or the anaesthetist in charge of the critical care unit as 
well as informing the neurovascular team.  

 If the patient is of poor WFNS grade, at risk of deterioration or is not stable, level 2 
or 3 care will be organised.  

 Otherwise, the patient will be placed within the highly specialised neurovascular 
ward ( ) assuming a bed can be made available.  
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 If advice is needed over the appropriate placement of the patient then the 
Neurovascular Specialist Nurses ( ) or SMART ( ) 
should be contacted.  

 The nursing team from the accepting ward will contact the referring hospital to 
enquire on the condition of the patient and ensure the patient is placed where they 
can receive the appropriate level of care supported by the multidisciplinary team 
(12).   

 
Once a place is found then the referring hospital should contact the receiving ward in 
order to organise transfer. 
 
A quick reference guide is available on managing the patient in the appendices of this 
document (appendix 1). 

1.4. Before transfer: 

Assess: 

 Airway – Ensure maintenance and stability of airway before and during transfer.  

 Breathing – O2 to maintain SaO2 >95% using supplemental O2 if needed. 

 Circulation – Insert intravenous cannula and commence 0.9% saline / plasmalyte 
148 at 125 mls/hour if safe to do so. Maintain blood pressure.  

 Disability (including blood sugar). Accurate GCS including pupil response. Validate 
WFNS score 

 Examination including fluid balance, co-morbidities, blood results, medication.  

 Give appropriate analgesia before transfer. 

 If there is any doubt of stability refer back to registrar in Walton Centre for 
further guidance. 

 Appropriate medical personnel and equipment should accompany patient. 
 

The aim of specialist management is to identify the size, location and secure the 
ruptured aneurysm; ongoing early aggressive management; prevent 
complications; identify and treat complications in an expert and timely manner 

1.5. After transfer: 

 Reassess airway; breathing; circulation; disability and examination. 

 Systemic examination of patient and timely senior review. 

1.6. Early medical management: 

See appendices for a quick reference guide for general management of SAH in the 
Walton Centre.  

  

 Nimodipine 60mgs 4 hourly for 21 days. In the event of severe hypotensive effect; 
30mgs 2 hourly (19). If unable to tolerate orally and no NG tube then IV into a 
central cannula or a large vein titrated from 2.5mgs to 10mgs hourly depending on 
weight and blood pressure stability.  If running peripherally this should be with a 
concurrent infusion of normal saline running at minimum of 80mls/hourly in 
appropriate infusion line. (Walton Centre locally agreed policy) 

 Analgesia. (consider paracetamol, codeine with oramorph for breakthrough pain) 

 Antiemetics. 

 Fluid administration with isotonic saline/ plasmalyte to maintain 3 litre input in 24 
hours if no signs of fluid overload, advanced age and known heart failure assessing 
each case individually. Aim for euvolaemia. 
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 Blood pressure control. Severe hypertension should be treated, but there is little 
evidence to guide the criteria to initiate antihypertensive treatment. On the basis of 
indirect evidence from retrospective data, systolic blood pressure greater than 160 
mm Hg might be associated with increased risk of re-bleeding. (13) It is prudent to 
avoid sudden drops in perfusion pressure because this may result in ischaemia, 
particularly in patients with increased intracranial pressure and disordered auto 
regulation. 

 General preventive measures e.g., stool softeners to avoid straining.  

 Anti-embolism stockings and Sequential compression devices for the legs to 
minimise the risk of deep vein thrombosis. The safety of subcutaneous low-dose 
heparin remains untested in aSAH, therefore shouldn’t be given before the 
aneurysm is secured. 

 Bed rest with maximum elevation of 15-30 degrees. Bed rest by itself does not 
abate the risk of re-bleeding. (14, 15) Typically, activity is limited in patients with an 
unsecured aneurysm. The patient should be maintained in a quiet environment with 
limited visitors until after aneurysm securement. All activities that increase BP (and, 
therefore, ICP) are limited to prevent rebleed. (16). 

 Order bloods (Full blood count, urea and electrolytes, CRP, blood sugar, clotting 
screen, liver function, group and save) 

 Order CT Angiogram (CTA) once renal function/ eGFR is determined to identify 
aneurysmal position, morphology and size. 

 ECG 

 Half hourly neuro observations for first 2 hours and increase to hourly for first 12 
hours as condition stabilises. Changes in the frequency of observation should be 
made by the senior nurse/ medical team. Report any drop in GCS of 2 points or new 
focal deficit to the medical team as a matter of urgency. 

 Request import of foreign CT scans to Walton system.  

 Keep patient and family updated.  

1.7. Securing the aneurysm: 

 Once an aneurysm has been identified, care will be transferred from the accepting 
consultant to a consultant neurosurgeon in the neurovascular team (if not already 
done). 

 A multidisciplinary team (MDT) discussion will take place with the parent consultant 
neurovascular neurosurgeon and the consultant interventional radiologist after 
review of the patient, CTA, blood distribution on the diagnosing CT scan as well as 
the characteristics of the ruptured aneurysm.  The purpose of this meeting is to 
consider best management.  

 If an aneurysm is found and amenable to coil embolisation, this will be the treatment 
of choice (12, 17).  

 Otherwise, the aneurysm will be dealt with by microsurgical clipping.  

 If the medical team agrees the risk of treatment is too high, then discussions will be 
made with the patient and family to inform them of this course of action. The 
aneurysm will then be secured at the earliest safest time.  

 The surgical team should always be involved as to the timing of treatment to allow a 
safe back up option if endovascular treatment fails (12, 18).  

 Following any procedure to secure a ruptured aneurysm, the patient will be 
transferred to the Critical Care Unit (CCU) to be closely monitored for at least 12 
hours. The consultant in charge of the CCU will be informed and agreeable to this 
decision.  If there is no availability for critical care facility, risk assessment will take 
place in order to provide optimal care for the patient (12). The neurovascular team 
including the nurse team should be involved in the decision-making process.  
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 If no aneurysm is found; refer to 1.19.  

1.8. Critical care management: 

 The minimal monitoring devices for these patients will be ECG, Arterial Blood 
Pressure and SaO2 as well as ½ hourly observations of neurological status in the 
first 2 hours; increasing to hourly if the patient’s condition allows (1, 2, 12).    

 The use of more specialised or invasive monitoring and complex management of 
the critically ill neurovascular patient will be managed individually as patient 
condition determines. 

 The general goals of anaesthetic/ intensive care management are airway and 
haemodynamic stability; effective monitoring/ observation; stabilisation and 
treatment for actual/potential neurological deterioration with the aim to rapid 
management. 

 Triple-H therapy (Hypervolaemia/ hypertension/ haemodilution) or hypertensive 
therapy and restoration/management of euvolaemia will be instituted in the critical 
care environment (20).  

1.9. Management of raised intracranial pressure (ICP): 

 Raised intracranial pressure (>20mmHg) significantly worsens other aSAH 
complications and reduces the chances of a good outcome.  Raised ICP in aSAH 
occurs frequently,and has prolonged and multiple causes (22, 40).   

 The most common causes of raised intracranial pressure (ICP) are hydrocephalus, 
intracerebral haemorrhage or global cerebral oedema. Less common causes 
include subdural haematoma, massive cerebral infarct secondary to delayed 
cerebral ischaemia (DCI) and extracranial causes such as raised intrathoracic 
pressure from neurogenic pulmonary oedema, central fever, severe hyponatraemia 
or overcorrection of hypernatraemia (22). 

 
Close monitoring of the patient is key to recognising rising ICP.  

 

 When a patient rapidly deteriorates in the first instance a CT brain should be 
considered and urgent bloods obtained whilst ruling out other causes  (23, 24).  

 The goal is to keep ICP<22 and cerebral perfusion pressure 60-70 or higher if 
vasospasm is suspected (40).   

 ICP monitoring in the intubated and ventilated patient should be a consideration for 
monitoring ICP 

 Close monitoring of the patient who is maintaining their own airway is essential  

 Serial observation of GCS and limb response should continue being mindful to the 
fluctuating nature of delayed ischaemic deficit/ vasospasm (23).  

 Regular monitoring of fluid balance, electrolytes and osmolalities should continue in 
the unstable patient (25, 26, 27).  

 Methods used to reduce ICP include hyperosmolar agents, hypothermia and 
barbiturate coma, decompressive craniectomy and CSF drainage. These are 
specific to the clinical course and investigation finding (1, 2, 28, 34, 40).  

 Hypertonic saline is preferable in aSAH patients as mannitol can lead to 
hypotension and hypovolaemia which is not recommended in aSAH. It is also 
beneficial in low serum sodium. (28) 
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1.10. Management in the ward environment post occlusion of aneurysm: 

Once the patient is not in need of expert critical care management, they will be moved 
to the ward. This decision will be made after a discussion has taken place with the 
neurosurgical team who will then be taking over primary care of the patient. Review of 
the patient will be done by the receiving team, neurovascular nurse, SMART or ward 
team before transfer. 
 
Patients will not be transferred to the ward with intra-arterial catheters in situ. (see 
guidelines for patients following angiographic procedures). 

 

 Once on the ward, close observation will continue. Observations of haemodynamic 
status as well as neurology will be at 2 hourly for the first 12 hours, increasing to 4 
hourly when the medical/nursing team agree that the patient’s condition is stable. 
Close observation of fluid balance will continue for 10 days and assessed daily 
thereafter.  

 Daily blood for urea and electrolytes will be evaluated for the first 7 days post ictus. 
This will be reduced if there are no signs of symptomatic vasospasm, raised ICP, 
hydrocephalus, haemodynamic instability and electrolytes are within normal limits. 

 The patient will be mobilised as condition allows.  

 DVT prophylaxis will be prescribed assuming there are no contra-indications.  

 Pain relief/stool softeners will continue regularly as needed.  

 Anti-emetics will be administered as needed.   

 If coil Embolisation has been performed then the prescribed prophylactic antiplatelet 
medication and duration will be determined.  

 The patient will normally be encouraged to take 3L oral input, although this 
prescription will be assessed on an individual basis depending on age/size/medical 
co-morbidities and fluid/electrolyte balance. If the prescribed input cannot be 
achieved orally; intravenous infusion will be commence (26, 27).    

 Urine output and fluid balance charting will be mandatory with the goal of 
euvolaemia. This will be reviewed daily or after conditional change by the nurse in 
charge/medical team. There is class 1 evidence to suggest that maintaining 
euvolaemia and preventing hypovolaemia reduces the incidence of symptomatic 
vasospasm (1, 2, 27). 

 Specialist management in the ward area; e.g. tracheostomy weaning will be led by 
the neurovascular team and SMART.  

 Input from the multidisciplinary team is essential in order to reduce hospital stay, 
plan for safe return home or ensure timely rehabilitation (12).  

 MUST, Waterlow, thromboembolism risk scores will be assessed and appropriate 
management commenced in a timely manner in order to reduce avoidable 
complications of illness.  

 Any deterioration of the patients neurology that results in a reduction of GCS of 2 
points or more or a new/worsened focal neurological deficit will be reported to the 
patients medical team, neurovascular nurse specialists ( ) 
and/or SMART (  immediately.  

 Report any change that causes a concern even if it doesn’t include the above. 
Report any fluid balance that results in >500mls negative or positive. Report any 
significant fall in serum sodium. Report any clinical deterioration or concerns. In the 
event of being unable to contact the responsible medical team then the on call team 
should be contacted.  

 
Expert management of the neurovascular patient is dependent on rapid 
observation and management of subtle or major changes in neurology. 
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1.11. Management of Delayed Cerebral Ischaemia (DCI): 

 Oral Nimodipine should be administered to all patients with confirmed or suspected 
aneurysmal SAH as it is clinically proven to improve neurological outcome (19).  

 Maintenance of euvolaemia and normal circulating blood volume to prevent DCI 
(20, 33) 

 Hypertensive therapy with inotropic support is recommended/ individually 
considered for patients with DCI unless blood pressure is elevated at baseline or 
cardiac status contraindicates. (20) 

 Transcranial doppler assessment may be considered if appropriately qualified 
personal are available to complete and interpret  

 Cerebral angioplasty and/or selective intra-arterial vasodilator therapy in patients 
with symptomatic cerebral vasospasm can be considered after discussion/ 
agreement with the interventional radiology team and parent surgical team if it is 
thought the patient may benefit.  

  CT angiogram can be considered to confirm symptomatic vasospasm. 

 Perfusion imaging with CT or MRI can be useful to identify potential brain 
ischaemia.  

 Most patients have a baseline MRI/A post coil embolisation of ruptured aneurysm if 
safe to do so. This should be reviewed before they go home or transferred.  

 
Aneurysmal Subarachnoid haemorrhage is a life -threatening disease. Even those who 
survive the initial bleed and go on to have a ruptured aneurysm secured are at risk of 
cerebral ischaemia. It occurs in approximately 30% of cases (22, 23), most commonly 
between days 3 and 14 hence ‘Delayed Cerebral Ischaemia’ (DCI)). Onset is often 
subtle and fluctuant with eventual focal neurological deficit such as limb paresis or 
dysphasia, or a decrease in level of consciousness typically with gradually reducing or 
fluctuating consciousness (23).  
 
The proposed definition of clinical deterioration caused by DCI as advocated by 
Vergouwen et al 2010 is: “The occurrence of focal neurological impairment (such as 
hemiparesis, aphasia, apraxia, hemianopia, or neglect), or a decrease of at least 2 
points on the Glasgow Coma Scale (either on the total score or on one of its individual 
components (eye, motor on either side, verbal)). This should last for at least 1 hour, is 
not apparent immediately after aneurysm occlusion, and cannot be attributed to other 
causes by means of clinical assessment, CT or MRI scanning of the brain, and 
appropriate laboratory studies.” (31). The diagnosis of DCI can be subjective as no strict 
criteria can be given.  

 
Firstly, exclude and correct other reversible causes such as infection, 
hypotension, hyponatremia, hypovolaemia, seizures, hypoxia, heart failure, 
hypoglycaemia and the effect of sedatives. 

 
Diagnosis of DCI is individual to each situation:  

 
The minimum diagnostic tool should be CT brain to rule out hydrocephalus and/or 
rebleed although CTA, CT perfusion and transcranial Doppler’s (TCDs) can be useful 
diagnostic adjuncts. 

 

When DCI is diagnosed then hypertensive therapy should be considered and 
euvolaemia restored.  
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(No randomised trials have been performed to prove this but the improvement of 
patients after it is started and deterioration once withdrawn early is proven 
efficacy). There is now more literature to suggest that Hypertension, and 
maintainence of euvolaemia is beneficial rather than triple-H therapy. (20) 
 
Management of a patient with DCI should be undertaken in the critical care unit. 

1.12. Management of suspected hydrocephalus: 

The incidence of acute hydrocephalus in patients with subarachnoid haemorrhage is up 
to 20-30%. It usually occurs acutely within 48 hours of subarachnoid haemorrhage. 
More rarely the build-up is chronic after weeks or even months after haemorrhage ( 24). 

 When obstructive hydrocephalus is suspected, a bactiseal external ventricular 
drainage catheter (EVD) is preferred for emergency deterioration.  

 Lumbar drainage or serial lumbar puncture should be assessed and considered by 
the patient’s clinical lead and depends on the clinical scenario (1) 

 Chronic hydrocephalus associated with subarachnoid haemorrhage is usually 
treated with ventricular shunt placement.  

 Whilst only a proportion of patients with SAH associated hydrocephalus develop 
shunt dependent hydrocephalus, chronic symptomatic hydrocephalus should be 
treated with permanent cerebrospinal fluid diversion.  

1.13. Management of Seizures: 

Risk factors for the development of seizures include: Middle cerebral artery aneurysm, 
increased fisher grade (3 and 4), associated haematoma, rebleed, ischaemia, poor 
WFNS grade, acute hydrocephalus and PMH of hypertension. (1)  
 
The percentage of seizures after subarachnoid haemorrhage without anti -epileptic drug 
protection ranges from 3-26%; Late or recurrent epilepsy occurred in 7-12% of patients; 
particularly in those with fisher grade 3 and 4, established (cortical) infarction and 
hydrocephalus. (38, 39). 
 
High quality evidence for routine long -term anticonvulsant use is lacking (1) but is 
supported for short term prophylactic use on the premise seizures in the acutely ill 
patient may lead to further brain injury or rebleed (38, 39). 

 A loading dose of Intravenous Levetiracetam or Phenytoin is the agreed first line 
management of seizure control post SAH. The agreed maintenance anti-epileptic 
drug should be levetiracetam. Anti-epileptic drugs should be reviewed with the 
medical team at 6 month follow up as the patient is seizure free, there may be 
indication to reduce and withdraw taking into account driving restrictions.  

  Sedating drugs such as lorazepam and diazemuls are usually avoided in the acute 
neurosurgical patient as may lead to reduced blood pressure (thus cerebral 
perfusion pressure and poor airway control).  

 SMART should be involved in a timely manner in the event of status epilepticus that 
doesn’t respond to initial management as the patient may need airway 
management, stabilisation and transfer to the critical care unit. 

1.14. Management of hypernatraemia/ hyponatraemia: 

Hyper and hyponatraemia are commonly seen in the acute phase after SAH. (25, 26, 
27). The reported incidence of hyponatraemia occurs in 10-30%. Hyponatraemia is 
associated with confirmed and clinical vasospasm. Hyponatraemia can sometimes be 
seen a day before the onset of clinical vasospasm (27). 
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Hyponatraemia can develop from the syndrome of cerebral salt wasting due to the 
excessive release of natruetic peptides, thus excessive natriuresis and resultant risk of 
volume contraction with a cerebral pathology. It is distinct from the syndrome of 
inappropriate antidiuretic hormone secretion, which is characterized by inappropriate 
retention of free water.  
Cerebral salt wasting is more common in patients with poor clinical grade, ruptured 
anterior communicating artery aneurysms and hydrocephalus. It may be a risk factor for 
poor outcome. Observational studies have shown that volume resuscitation reduces the 
risk of cerebral ischaemia after aneurysmal subarachnoid haemorrhage (21, 29, 30). 

 Daily observation of U+E’s is beneficial in the first 7 days after SAH. Thereafter they 
should be examined on clinical need or if there is a conditional change in the patient 
(29). 

 Euvolaemia should be maintained with a 3 litre input if patient condition allows.  
Fluid balance charting should be accurate in patients within the first 7 days after 
SAH. After that review should take place according to clinical need. Total fluid 
charts should be kept on all patients with SAH (31). 

 Increased fluid input (>3L) should only be prescribed by medical team/ 
neurovascular nurse specialists/SMART and senior nursing team after review and 
under strict observation of fluid balance and cardiorespiratory system if condition 
necessitates and no history / presenting features of cardiac disease, pulmonary 
disease or low BMI.  

 In the event of a fall in sodium below 130 mmol/L then urine and serum electrolytes 
together with osmolalities , thyroid function studies and cortisol should be analysed. 
Clinical management will take place after medical review of results, fluid balance 
and patient condition. 

 It is reasonable to replace sodium with supplements in SAH patients (1, 30). 

 Consider referral to endocrinology if simple measures to improve serum sodium do 
not help or the serum sodium falls to 125 mmol/L or below(38).   

 Fluid restriction in the high risk period of vasospasm (day 3-14) may be detrimental 
to the patient (28).  

 Neurological observation should be close (2-4 hourly) in the patient who is 
hyponatraemic. 

1.15. Management of fever: 

Fever of central origin is a common medical complication of aneurysmal subarachnoid 
haemorrhage. It is associated with increased fisher grade, vasospasm and severity of 
injury. It may represent an inflammatory state induced by blood and its by-products or 
infection (35). Fever is a predictor of poor outcome and so it is reasonable to instate 
early investigation of a source of fever and aggressively manage. (1, 35).  

1.16. Management of blood glucose: 

Variations in blood glucose strongly predicts poor outcome following subarachnoid 
haemorrhage. (It is likely that hyperglycaemia on admission is a result of catecholamine 
surge and persistent hyperglycaemia is proven to exacerbate secondary injury and is a 
predicter of poor outcome (33). It is reasonable to aim for blood glucose between 4.4 
and 7.8 in areas that support robust monitoring and control such as ICU. Treatment for 
hyperglycaemia > 10 should be considered (1, 31, 41, 44).  

1.17. Management of Anaemia: 

Anaemia with Hb <100 g/l affects approximately 50% of aSAH patients and is 
associated with poor outcome.  
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Fall in haemaglobin may be as a result of suppression of erythropoiesis because of an 
inflammatory response. 
 
Baseline prediction of likelihood to develop anaemia include female and baseline 
hematocrit<36% and HB <120.  
 
There is little evidence to support transfusion and it hasn’t been fully proven that the 
risks of transfusion may outweigh the benefit. For that reason, management should 
involve identifying risk and preventing blood loss where able (39). 

1.18. Deep Venous Thrombosis (DVT): 

DVT prophylaxis will not normally be considered until after the aneurysm is secured. 
Any decision prior to this time will be decided by the patients’ consultant on a risk: 
benefit ratio. 
 
Studies suggest all patients should use sequential compression devices and 
compression stockings unless they are contra-indicated (2). 
 
Prophylactic low molecular weight heparin should be considered 12 hours following 
clipping of aneurysm and immediately after coiling (2). 
 
If a patient has an angiographically proven negative subarachnoid haemorrhage then 
they should be encouraged to mobilise following the first angiogram and DVT 
prophylaxis discussed.  

1.19. Non-aneurysmal SAH: 

In approximately 15% of cases no vascular cause will be found for the SAH. If the CT 
scan and/or lumbar puncture is positive for SAH local protocol suggests CTA, DSA and 
review. If DSA is negative for vascular cause for aSAH consultant neurosurgeon 
decision with MDT discussion will take place as to whether a second angiogram is 
necessary. A second DSA is advised depending on blood distribution. Decisions should 
include categorising the patient to perimesencephalic or non-perimesencephalic 
location. Repeat DSA is usually recommended in cases where there is non-
perimesencephalic blood distribution (2).  
 
The continued use of nimodipine will be reviewed following the first DSA.  
 
Depending on the patient presentation and inpatient course plus the amount and 
distribution of blood on the CT brain, a delayed DSA or MRI/A brain and MRI spinal cord 
will be considered. This will be consultant or MDT decision. 
 
If a second or delayed angiogram is negative or is deemed not necessary, then the 
team would normally consider other rarer cause which may involve input and expertise 
from the vascular neurology team  
 
Management of equivocal lumbar puncture (“SAH cannot be ruled out”) will be done on 
an individual basis by the patients’ consultant depending on presenting symptoms and 
the lumbar puncture result as well as other significant information.  

1.20. Going Home: 

Clinical indicators to consider before going home are: 
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 Baseline MRA review being satisfactory (assuming endovascular procedure for 
occluding aneurysm).  

 Patient informed of provisional plan for any incidental aneurysms. 

 No clinical symptoms of delayed ischemia/vasospasm 

 Suitable pain control including reduced need for break through pain relief such as 
oramorph.  

 Stable electrolytes  

 Adequate dietary input. 

 Safe mobilisation/ physiotherapy assessment if needed. 

 Cognitive function established and Occupational Therapy input to ensure safety at 
home and/or follow up care in place 

 Speech and language assessment if needed 

 Vision has been assessed and systems in place to maintain safety/ ophthalmology 
referral. 

 All patients should be instructed on how to manage headaches and aim to stop pain 
medication for headaches by 4 weeks after going home. If this cannot be done then 
the GP should consider specialist management to the refractory headache clinic  

 Suitable supervision/care in the home environment if needed. 

 If appropriate, rehabilitation should be organised following guidelines set by the 
rehabilitation network. 

 The patient/family should be offered information, contact details and been 
supported, instructed on self-care and recovery from the neurovascular 
clinical nurse team before going home or repatriated (12). 

1.21. Referring back to presenting hospital: 

 If the patient is clinically stable but isn’t safe or ready to go home or to a 
rehabilitation unit then repatriation to the referring hospital should be considered for 
ongoing care. 

 If rehabilitation is needed, a plan should be put into place either by referral to the 
Cheshire and Merseyside rehabilitation team or a local one that is suitable for 
rehabilitation needs prior to repatriation: The patient can be repatriated awaiting a 
rehabilitation place once a referral is in place.  

1.22. Follow up: 

 Phone call from neurovascular nurse team at approximately 2 weeks after going 
home 

 Neurosurgical follow up will take place 2-3 months after going 
home/repatriation/transfer to rehabilitation. This will be organised once the patient 
has left the Walton Centre.  Unless otherwise stated the first follow up will be 
undertaken in the nurse clinic.  

 Follow up protocol after coil embolisation procedures to occlude aneurysm includes 
MRI/A brain at 6, 18, 60 months. This procedure may be changed on instruction of 
the interventional neuroradiologist after review. 

 All patients will be reviewed by a consultant neurosurgeon or radiologist following 
the 6 months MR scan. After the subsequent MR scans, written confirmation is the 
planned choice in advising the patient of the results and further follow up.  

 Follow up scanning following surgical clipping will be reviewed at the neurovascular 
MDT if there is no plan in the notes. This may include DSA or MRA.  

 Outcome scores ( modified Rankin Scale as a minimum)  should be completed at 3 
months and 6 months and any follow up clinical review 
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 “Road to Recovery” information courses are available for patients after they go 
home. These are run in partnership with the brain haemorrhage support group at 
least one per year.  

 Information booklets are available on subarachnoid haemorrhage. These can be 
obtained from the Walton Centre or downloaded from the website. Information can 
be translated into other languages as required.  

 Self-help, working lives, and support during recovery can be gained from the Brain 
Charity (www.thebraincharity.org.uk ). 

 The Brain Haemorrhage Support Group, Liverpool who can be contacted via 
facebook or the Brain Charity). These are a group of people who have suffered 
brain haemorrhage and can be a source of support.  
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2.1. Appendices  

Appendix 1 - Scoring systems  

The clinical grading system proposed by the World Federation of Neurological Surgeons is intended to 
be a simple, reliable and clinically valid way to grade a patient with subarachnoid haemorrhage. 
 
World federation of Neurological Surgeons (WFNS) grading system for Subarachnoid 
Haemorrhage: - 

 
Interpretation:  
• Maximum score of 15 has the best prognosis  
• Minimum score of 3 has the worst prognosis  
• Scores of 8 or above have a good chance for 
recovery  
• Scores of 3-5 are potentially fatal, especially if 
accompanied by fixed pupils or absent 
oculovestibular responses 

 
In assessing outcome of subarachnoid haemorrhage, the WFNS recommends use of the Glasgow Coma 

Scale: 
 

Glasgow Coma Scale: -     
                                                                                                                             

Eye Opening 

Spontaneous 4 

To speech 3 

To pain 2 

None 1 

Verbal response 

 Orientated 5 

Confused 4 

Inappropriate words 3 

Incomprehensible 
sounds 

2 

None 1 

Motor response 

Obeys commands 6 

Localises to pain 5 

Flexes to pain 4 

Abnormal flexion to 
pain 

3 

Extension to pain 2 

None 1 

 
 

 
 
 
 
 
 
 
 
 

WFNS grade Glasgow Coma 
Score 

Motor deficit 

1 15 Absent 

2 13-14 Absent 

3 13-14 Present 

4 7-12 Absent/Present 

5 3-6 Absent/Present 
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Appendix 2 - Quick reference guide for management of acute subarachnoid haemorrhage 

GCS 9 or above 

Discuss level of care 
(HDU/ward)  prior to transfer  

with neurosurgical team/ 
accepting ward 

GCS 8 or less 
Or  

GCS falling 

Intubate: 

Rapid sequence induction.  
 Ventilate: 

PaO2>13kPa 

PaCO24.5-5.5kPa 

 

GCS, pupil and limb 
assessment: 

½ hourly for 2 hours 
Then 1 hourly until transfer or 

1 hourly for 12 hours 

Then 2 hourly if stable 
If patient is to be 

transferred to 
Intensive care: Bleep 
anaesthetist on call: 

  

 

Lines: 
Arterial line 

Central line if indicated 
Lines: 

Insert peripheral line before 
transfer 

PRIOR TO TRANSFER: 

Stabalise patient 

Sedate: 

Short acting muscle relaxants 
Consider hypotensive effects 

of above 
 

Indications for rescan 
and/or discussion with 

neurosurgeon: 
Change in neurology 

(deterioration or 
improvement) 

Change in pupil size. 
Acute deterioration 

may mean 
hydrocephalus which 

needs urgent 
intervention 

Risk of rebleed 
greatest in first 24 

hours 
Seizures 

Initial poor GCS may be 
due to seizures 

 
 

BP and fluids: 

Aim for patients norm 
3L /24 hours + euvolaemia if 

patients condition allows. 
Avoid hypotension; fluids first, 

then vasopressors to 
maintain BP and urine output 
Treat gross hypertension with 

short acting agents 

 

Drug therapy: 

Nimodipine 60mg 4 hourly 
If hypotensive give 30mgs 2 

hourly 
Use IV if not absorbing. 

 

Other: 

Urinary catheter 
Blood sugar5-10 mmols 

And as level 1-2 care 
management for ‘other’ 

Neurological observations: 

Pupil checks every 15 
minutes once 

paralysed/sedated until 
transfer 

 

BP and fluids: 

Aim for patients norm 
0.9% I.V. saline/plasmalyte 

3L input/24 hours after 
assessment of patient and 

aim for euvolaemia. 
If BP drops, give fluid bolus  

and reassess 
Treat gross hypertension 
with short acting agents 

 

Drug therapy: 

Commence Nimodipine 60mgs 
4 hourly as soon as SAH 

confirmed. 
If hypotensive give 30mgs 2 

hourly 
Use IV if not absorbing. 

 

Analgesia and antiemetics: 

Regular paracetamol,  codeine 
and antiemetics 

laxatives 

Other: 
Bed rest ( if tolerated)  

Normothermia 
TED stockings + SCD’s 
Anticoagulants normally  

contraindicated until aneurysm 
secured 

Stool softeners 
NSAID’s not given prior to 

aneurysm being secured/ruled out 

Daily U+E’s 
 

Contact neurosurgical 
unit for specific/ 

specialist advice not 
covered in this flow 

chart 

CT scan if not already 

done 

Neurosurgical 
referral 

Bleep on call 
neurosurgical 

registrar via switch 
on: 

0151 525 3611 
 
 

CONFIRMED SAH 
 Level 3 

care 
Level 1-2  

care 
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 Bed rest 

 I.V.I – 3 L input if safe to do so /24 hours and strict fluid 
balance ( euvolaemia) 

 Nimodipine 

 O2  keep sats>95% 

 Pain relief 

 Antiemetics 

 Laxatives 

 T.E.D.’s / S.C.D.’s 

 Blood: - FBC. U+E’S, clotting screen, liver, bone, G+S 

 Observation and fluid balance charting 

 SpR review 

 Nil by mouth (NBM) pending treatment 

 Maintain normothermia 

 

C.T.A. 

C.T.A. negative 
(Continue NBM) 

 Consider 
D.S.A. 

D.S.A. positive D.S.A. 
negative 
 

Appendix 3: Quick reference guide for management of patients with SAH after transfer to WCNN 

Neurovascular M.D.T. 
? Delayed M.R./ 

angiogram 
Ongoing management 

Consider:  

 M.R.I. / A brain 

 M.R.I. spinal cord 

 Vascular screen 

 Neurology opinion 

Repeat D.S.A. 
negative 

Discuss with medical 
team / I.N.R 

?Repeat D.S.A. 
Critical Care Unit 
Post intervention. 

 
Transfer to ward after 

review by 
Medical team / I.N.R 

 

MDT with 
Surgical team / I.N.R. 

 

TREAT 

Coil occlusion aneurysm  
 

Daily U+Es 
3L/24 hours if safe and 
euvolaemia  
Neuro obs  
Aspirin (as instructed)  
Daltaparin as indicated  
Pain relief 
Laxatives  
MRI/A before home  
Home when stable  
Follow up 2-3 months 
Plan for any unsecured 
aneurysms  
 

Clipping aneurysm 
 

Daily U +E’s 
3L / 24 hours and 
euvolaemia 
Normothermia 
Neuro obs 
Daltaparin as indicated 
Sutures out 7-10 days 
Home when stable 
Follow up 2-3 months 
Pain relief 
Laxatives 
Plan for any unsecured 
aneurysms  

 

C.T.A. positive 
(Aneurysmal SAH) 
 
 


