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Abstract
Aim  Spontaneous subarachnoid haemorrhage (SAH) 
caused by ruptured cerebral aneurysm is a severe subtype 
of haemorrhagic stroke. Although the incidence of SAH 
is relatively low among all cerebrovascular diseases, the 
mortality is the highest. The critical management of SAH is 
challenging. We provide this evidence-based guideline to 
present current and comprehensive recommendations for 
the diagnosis and treatment of non-trauma SAH.
Methods  A formal literature search of MEDLINE (1 
January 1990–30 June 2019) was performed. Data were 
synthesised with the use of evidence tables. Writing group 
members met by teleconference to discuss data-derived 
recommendations. The Chinese Stroke Association’s levels 
of evidence grading algorithm was used to grade each 
recommendation. The guideline draft was reviewed by 
Chinese Stroke Association’s Stroke Fellow Committees. 
It is intended that this guideline be fully updated every 3 
years.
Results  Evidence-based guidelines are presented for 
the care of patients presenting with non-trauma SAH. 
The focus of the guideline was subdivided into transfer 
and systems of care, diagnosis flowchart, aetiology and 
differentiation, prevention of rebleeding, surgical and 
endovascular repair of ruptured aneurysms, management 
of vasospasm and delayed cerebral ischaemia, 
management of hydrocephalus, management of seizures 
and management of medical complications.
Conclusions  The guideline offers a framework for SAH 
management. Early professional and aggressive care of 
SAH might help dramatically.

Spontaneous subarachnoid haemorrhage 
(SAH) caused by ruptured cerebral aneurysm 
is a severe subtype of haemorrhagic stroke 
with an incidence between 1 and 27 per 100 
000 persons per year. The incidence of SAH 
varied by region and ethnicity. It was higher 
in women and increased with ageing.1 The 
annual incidence of SAH in the Chinese 

population also varies among different 
studies. In northern China, the incidence 
is generally higher, about 6.2 per 100 000 
persons per year in Baotou, Inner Mongolia.2 
In central and southern regions of China, the 
incidence is relatively low, about 2.2 per 100 
000 persons per year (95% CI 1.2 to 5.4) in 
Changsha, 1.1 per 100 000 persons per year 
in Shanghai,3 1.2 per 100 000 persons per 
year in Shunde, Guangdong Province,4 and 
3.02–4.45 per 100 000 persons per year in 
Chengdu.5 However, it is as high as 6.25 per 
100 000 persons per year in Taiwan6 and as 
low as 1.6 per 100 000 persons per year (95% 
CI 0.8 to 4.1) in Beijing.3 There were a few 
studies on the prevalence of SAH in Asia. Only 
one national study in South Korea reported 
that the prevalence of SAH was 19.8~21.0 per 
100 000 persons per year.7

Excluding injuries and iatrogenic factors, 
common causes of spontaneous SAH include 
aneurysms, cavernous haemangioma, venous 
thrombosis, arteriovenous malformations 
and cerebral arteriovenous fistula,8 cerebral 
amyloid angiopathy,9–11 tumour bleeding, 
special vasculitis/encephalitis10 and abnormal 
blood coagulation.12 Rare causes of SAH 
include postpartum eclampsia and revers-
ible cerebral vasoconstriction syndrome.9 
According to the anatomical site that a SAH 
develops and is seen on head CT scan, SAH 
is classified into convex SAH and non-convex 
SAH. The former is more common in venous 
system embolism, venous sinus thrombosis 
and cerebral amyloid angiopathy,10 11 while 
the latter is more common in aneurysmal 
rupture.
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Figure 1  The flowchart of SAH diagnoses. DWI, diffusion-weighted imaging; MRA, magnetic resonance angiography; SAH, 
subarachnoid haemorrhage; SWI, susceptibility-weighted imaging; CEMRA, contrast enhancement magnetic resonance 
angiography; CEMRV, contrast enhancement magnetic resonance venogram; CTV, computed tomographic venogram

Acute intensive care should be provided to all patients 
with SAH. Acute-phase monitoring and symptomatic 
treatment to prevent complications are the priorities. The 
focus of such management may vary depending on the 
levels of stroke centres that can provide. For a compre-
hensive stroke centre, the most sophisticated and modern 
approach emphasising on interventional, neurosurgical 
and multidiscipline team approach is recommended.

This current guideline is one of the seven guidelines 
by the Chinese Stroke Association. The methodology 
on literature review, assignment of level of evidence and 
grade of recommendation has been published earlier. 
This guideline mainly concentrated on the discussion 
and recommendation related to spontaneous SAH on 
these four sections: the diagnosis and severity assessment 
of SAH, the early management of SAH, and the treatment 
and prevention of complications of SAH. The full text 
of this guideline is available in the online supplemental 
material.

Section 1: diagnosis and severity assessment of 
spontaneous SAH
The diagnostic flowchart is shown in figure 1.

This section made the recommendations for the areas 
of SAH care in clinical and imaging diagnoses, aetiology 
of SAH and SAH severity assessment.

Recommendations
1.	 Acute onset of severe headache is one of the initial and 

major symptoms. The Ottawa headache tool may be 
useful to differentiate the diagnoses (class I, level of 
evidence B).

2.	 Non-contrast head CT should be the initial imaging 
study for patients with suspected spontaneous SAH; 
if non-diagnostic, lumbar puncture should be consid-
ered (class Ⅱa, level of evidence B).

3.	 CT angiography (CTA) is essential for finding the ae-
tiology of SAH; therefore, each stroke centre can per-
form CTA 24 hours/7 days (class I, level of evidence 
B). Contrast magnetic resonance angiography (MRA) 
and three-dimensional time-of-flight MRA are optional 
choices for patients who are ineligible to have a CTA. 
For suspected arteriovenous malformation that causes 
SAH, susceptibility-weighted imaging (SWI) should be 
performed (class IIa, level of evidence B).

4.	 MRI (with fluid-attenuated inversion recovery, 
diffusion-weighted imaging (DWI), SWI or T2*) is a 
reasonable tool to explore the aetiology of SAH. Lum-
bar puncture should be performed in patients with a 
negative CT of the head (class IIa, level of evidence C).

5.	 DSA can be used as a standard reference for discover-
ing the aetiology of SAH and a tool to further evaluate 
the treatment, such as interventional therapy or sur-
gery (class IIa, level of evidence B). If the initial DSA is 
negative, DSA might not be essential to repeat within 
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Figure 2  SAH acute management flowchart. BP, blood pressure; CSF, cerebrospinal fluid; DCI, delayed cerebral infarction; 
DVT, deep vein thrombosis; SAH, subarachnoid haemorrhage; NICU, neurointensive care unit; SIADH, syndrome of 
inappropriate antidiuretic hormone secretion

1–6 weeks, if CTA is available (class IIb, level of evi-
dence C).

6.	 The initial clinical severity and prognosis of SAH 
should be evaluated by the use of a clinical grading 
system such as the Hunt and Hess Scale or the World 
Federation of Neurosurgical Societies (WNFS) scale 
(class I, level of evidence B).

7.	 The risk of delayed cerebral infarction (DCI) and ce-
rebral vasospasm (CVS) in SAH should be evaluated 
by the use of a relatively simple radiographical grading 
scale, such as the Fisher Grading Scale or the modified 
Fisher Grading Scale (class IIb, level of evidence B).

Section 2: SAH early management
Acute intensive care should be offered to all patients with 
SAH. Acute-phase monitoring and treating symptomati-
cally to avoid complications are the goals. Different levels 
of stroke centres should focus on various key elements. 
For a comprehensive stroke centre, emphasising on inter-
vention, neurosurgery and multidiscipline team, and 
stroke care quality and its improvement process should 
be emphasised. In general, the flowchart of SAH acute 
management is shown in figure 2.

General management
Recommendations
1.	 Patients with severe SAH should be transferred to an 

experienced comprehensive hospital for further in-
tervention in order to reduce mortality. Severe SAH 
is defined as having an aneurysm, more than 3 points 

on the Hess-Hunt Scale or a grade of 4~5 on the WFNS 
scale (class IIa, level of evidence B).
1.1 All stroke centres should operate a CT scanner 24 
hours/7 days. A comprehensive stroke centre should 
have a team of neurosurgeons, neurointerventional-
ists and neurointensivists, which is essential to provide 
high quality of care (class IIa, level of evidence B).

2.	 Intensive blood pressure (BP) management in the ear-
ly phase of SAH is recommended. Systolic blood pres-
sure (SBP) is reasonable to be kept below 160 mm Hg 
and to reduce variations (class IIa, level of evidence B). 
However, dropping SBP too low (<130 mm Hg) or hav-
ing high variability might be harmful (class III, level of 
evidence B).

3.	 A BP-lowering agent should be administrated intra-
venously during the acute phase. Calcium channel 
blockers such as nicardipine or beta-blockers such as 
labetalol are appropriate agents to reach and maintain 
the target BP range (class I, level of evidence B). How-
ever, hypotension can be induced from continuous 
intra-arterial nimodipine infusion (class IIb, level of 
evidence B).

4.	 Patients with SAH should be kept calm and should 
avoid nervous conditions or stress. Constipation should 
be prevented. Bathing alone should be avoided (class 
I, level of evidence C).

5.	 Hyperglycaemia in patients with SAH is associated with 
poor prognosis and increased mortality (class IIb, lev-
el of evidence A). However, aggressive control of hy-
perglycaemia may not change the clinical outcome. 
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Hypoglycaemia should be avoided (class IIb, level of 
evidence B).

6.	 Treatment should focus on vasospasm and rebleeding 
prevention. For patients with severe headache, com-
prehensive management, including headache relief, 
needs to be considered (class I, level of evidence C).

Rebleeding and haemostasis treatment
Due to the high risk of rebleeding during the first 2 
weeks post-SAH, early prevention of rebleeding is impor-
tant for a better clinical outcome. For patients with SAH, 
endovascular treatments, such as aneurysm clipping 
as well as hybrid operation, are preferred since the risk 
of rebleeding may be reduced. Medical treatment is 
preferred for patients with severe SAH who do not have 
an aneurysm or with contraindication to intervention.

Recommendations
1.	 For most patients with SAH with a ruptured aneurysm, 

endovascular or surgical treatment should be consid-
ered as soon as possible (less than 72 hours) in order 
to reduce the risk of rebleeding (class I, level of evi-
dence B).

2.	 The interventional or surgical treatment plan should 
be discussed and determined by the multidisciplinary 
team, experienced neurosurgeons and neurointerven-
tionalists (class I, level of Evidence C).

3.	 For patients with an aneurysm suitable for either inter-
ventional or microsurgical treatment, interventional 
therapy is preferred (class I, level of evidence A). For 
patients with SAH older than 70 and with a Hunt-Hess 
Scale score between 4 and 5, endovascular treatment is 
preferred (class IIa, level of evidence B).

4.	 Antifibrinolytic drugs may help reduce the risk of 
rebleeding after SAH in a short term, but these are 
unable to improve the long-term clinical outcomes. 
If the patient still has a significant risk of rebleeding 
before intervention and there is no absolute contrain-
dication, tranexamic acid can be used for a short term 
(<72 hours) (class IIb, level of evidence B). However, it 
should not be used in patients during postsurgical or 
endovascular therapy (class III, level of evidence C).

Section 3: complications
This section discussed the treatment recommendations 
of common and rare neurological complications such as 
high intracranial pressure and hydrocephalus, CVS and 
DCI, secondary epilepsy, pneumonia, deep vein throm-
bosis (DVT) prophylaxis, hypotension, refractory hypon-
atraemia, hypoxaemia, acute pulmonary oedema and 
acute heart failure.

Neurological complications
Recommendations
1.	 Patients with clinical symptoms of increased intracra-

nial pressure (ICP) can be treated with hypertonic 
saline or mannitol (class IIa, level of evidence B).

2.	 For patients with elevated ICP or a massive effect, ce-
rebrospinal fluid (CSF) drainage via ventriculostomy 
is recommended (class I, level of evidence A). The 
additional use of intravenous tirofiban and nimodip-
ine therapy in patients with ventricular drainage or 
neurapheresis therapy might be helpful (class IIb, 
level of evidence C).

3.	 Oral or intravenous nimodipine after SAH onset is 
recommended (class I, level of evidence A).

4.	 Statins have no additional benefit for DCI or func-
tional outcome and should not be used routinely in 
patients with aneurysmal SAH (aSAH) (class IIb, level 
of evidence B).

5.	 Fasudil may be superior to nimodipine to prevent 
CVS (class IIa, level of evidence B).

6.	 CSF drainage can significantly reduce the incidence 
of CVS and DCI and improve the overall treatment 
effect on patients with CVS (class IIa, level of evi-
dence B).

7.	 Clazosentan might reduce aSAH vasospasm-related 
morbidity/all-cause mortality in a dose-dependent 
manner; however, there might be no significant im-
provement on outcome. Considering it is associated 
with complications such as anaemia, pulmonary oe-
dema, low BP and other adverse reactions, it could be 
selectively used for patients with aSAH (class IIa, level 
of evidence B).

8.	 Tirilazad could be added in patients with SAH at a 
higher risk of CVS (class IIb, level of evidence B).

9.	 Agents such as cilostazol, intravenous edaravone, low-
molecular-weight heparin, flunarizine, ozagrel and 
alprostadil might have the benefit of preventing de-
layed CVS (class IIb, level of evidence B).

10.	 Intravenous magnesium sulfate does not improve 
clinical outcome after aSAH; therefore, routine ad-
ministration of magnesium might not be recom-
mended (class IIb, level of evidence A).

11.	 Higher haemoglobin levels at baseline indicates bet-
ter outcome. However, packed red blood cell transfu-
sion is not recommended (class IIb, level of evidence 
B).

12.	 For patients with SAH with severe CVS, endovascular 
treatment with balloon angioplasty may be consid-
ered (class IIb, level of evidence B).

13.	 Routine prophylactic antiepileptic drug use is not 
recommended. Such practice might increase the risk 
of CVS and DCI (class III, level of evidence A).

14.	 For patients with SAH with aneurysms located in 
the lateral fissure or having a convex SAH, there is a 
higher risk of seizure. If there is no contraindication, 
it is reasonable to treat with interventional emboli-
sation instead of surgical clipping (class IIa, level of 
evidence B).

15.	 For treating secondary epilepsy in patients with SAH, 
long-term use of antiepileptic drugs is recommended 
(class IIa, level of evidence B).
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Non-neurological complications
Recommendations
1.	 Patients with SAH developed pneumonia have a poor 

prognosis and increased mortality (class IIa, level of 
evidence B).

2.	 Patients with SAH who are older, developed status epi-
lepticus, with severe SAH and are ventilator dependent 
have a higher risk of developing pneumonia (class IIb, 
level of evidence B). If not contraindicated, prophylac-
tic treatment with antibiotics and early use of tracheos-
tomy might be beneficial (class IIb, level of evidence 
C).

3.	 Asymptomatic lower extremity DVT is not uncommon 
in patients with SAH and is associated with prolonged 
hospital stay and poor prognosis (class IIa, level of ev-
idence A).

4.	 The risk of DVT is relatively high in male patients 
postaneurysmal surgery who are bedridden and with 
severe SAH (class IIa, level of evidence B). Subcutane-
ous or intravenous heparin may be effective to prevent 
DVT if not contraindicated (class IIb, level of evidence 
B).

5.	 Routine 3-hour therapy is not recommended in pa-
tients with SAH. It may benefit some patients with hy-
povolaemia (class III, level of evidence B).

6.	 For patients with refractory hyponatraemia, syndrome 
of inappropriate antidiuretic hormone secretion or ce-
rebral salt wasting syndrome, sodium correction with 
restriction of fluids may be indicated and close moni-
toring of central venous pressure may be helpful (class 
IIb, level of evidence C).
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