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Bleeding into the space surrounding the brain
• Characterized by 

1. Sudden onset WHOL (80%)
2. Nuchal Rigidity 
3. Nausea and vomiting 
4. Seizures
5. Loss of consciousness 

• Risk factors
1. Hypertension
2. Smoking
3. Drug use
4. Family history

• 85 % caused by ruptured intracranial aneurysm
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Subarachnoid Hemorrhage Incidence

795,000 Strokes in the United states 
every year

100,000 
Hemorrhagic

86,000 ICH 24,000 SAH

695,000 
Ischemic
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J Neurol Neurosurg Psychiatry. 2007 Dec; 78(12): 1365–1372. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095631/


Mortality
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Pre-hospital mortality = 15%

In-Hospital mortality = 18%

6 month mortality = 52% 

Accounts for 27% of all 
stroke related life years lost

Lantigua H, et al. Crit Care. 2015 Aug 31;19:309. 

https://www.ncbi.nlm.nih.gov/pubmed/26330064


9
Lantigua H, et al. Crit Care. 2015 Aug 31;19:309. 

https://www.ncbi.nlm.nih.gov/pubmed/26330064
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What is the difference?
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Triage

• Non contrast CT

• Lumbar Puncture

• MRI

• CTA

• DSA
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Transfer?

• High volume centers:

– 1.6 OR for treatment of aneurysm

– Lower mortality (39% vs 27%)

– Better rates of good outcome

• $10,548 = 1.6 QALY gain

14 Connolly ES. Et al. Stroke. 2012; 43 1711-1737



Transfer

• AHA REC “Low-volume hospitals (eg <10 cases 
per year) should consider transfer of patients 
with aSAH to high-volume centers  (eg >35 
cases per year) with experienced 
cerebrovascular surgeons, endovascular 
specialists, and multidisciplinary neuro-
intensive care services”   Class I - B
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Early Management

• Blood Pressure Control

– AHA CPG = <160

– UPMC

• H/H grades 1/2/3 = 
<120

• H/H grades 4/5 = 
<140

• Neurologic status

– Assess hourly for decline

• Consider EVD

• Secure Aneurysm

– Target first 24 hours 

Connolly ES. Et al. Stroke. 2012; 43 1711-1737



Severity Classification
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TJC CSTK -3a
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SAH MORTALITY BY GRADE UPMC Presbyterian

GRADE 2016 2017 2018 TOTAL Mortality

1 0/18 0/13 0/11 0/42
0%

2 3/49 0/39 3/35 6/123
4.8%

3 5/29 1/22 2/17 8/68
11.7 %

4 4/9 0/13 4/11 8/33
24.2 %

5 5/21 4/10 9/13 18/44
40.9 %

Not Done 2/14 0/10 6/23 8/47

TOTAL 19/140 5/107 24/110 48/357

13.4 %



Aneurysm Treatment
• Primary objective after identification of SAH

– Best way to prevent rebleed 

• AHA:
– “Surgical clipping or endovascular coiling of the ruptured aneurysm 

should be performed as early as feasible in the majority of patients to 
reduce the risk of rebleeding” 1-B

– “Complete Obliteration of the aneurysm is recommended whenever 
possible” 1 -B
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Connolly ES. Et al. Stroke. 2012; 43 1711-1737
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Clinical Practice

• AHA – “for patients with aneurysm judged to be technically 
amenable to both endovascular coiling and microsurgical 
clipping , endovascular coiling should be considered” 1-B

• 80 % coil vs clip rates 

• Individualize

• Consider all factors
– Size, shape, location, age, presence of hematoma

21

Connolly ES. Et al. Stroke. 2012; 43 1711-1737
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Ongoing Care
• Vasospasm

• Hydrocephalus

• Fluid and electrolyte status

• Fever

• VTE

• Seizures
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Vasospasm

• DCI vs angiographic 
vasospasm

• Begins post bleed 
day 3

• Most common day 
7-10

• Out of risk day 21
28
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vasospasm

• Cause

• Prevention – Nimodipine, Euvolemia

• Monitoring – serial exams, TCD, follow-up 
angiography

• Treatment – hypertension, angioplasty, direct 
vasodilators 

30
Connolly ES. Et al. Stroke. 2012; 43 1711-1737



Hydrocephalus
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• Occurs in up to 80% of aSAH

• Fluid Diversion

– EVD

– LD

– Long-term



Fluid status

• Hyponatremia occurs in 30% of aSAH

• Hyponatremia and Cerebral Salt Wasting 
– Goal of maintaining eunatremia

– Treatment options
• Fludrocortisone

• 3% saline should be considered when other measures to maintain eunatremia have 
failed

• Strict I/O targeting euvolemia

• Daily weights

32



Fever

• Most common complication after aSAH

• Target normothermia 

• Treat any fever over 37.5

– Tylenol

– Surface cooling

– Intravascular cooling

33
Connolly ES. Et al. Stroke. 2012; 43 1711-1737



VTE
• Prophylaxis

• SCDs for all patients

• Pharmacologic prophylaxis 24 hours post-operative / post-
procedure

• Diagnosis
• LE Dopplers on post-bleed day #5 and q5 days thereafter, as well 

as any febrile pt with no known source

• Consider CT-PE protocol in pt with unexplained tachycardia, 
hypoxia, tachypnea
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Seizures

• Occurs in 26% of patients after aSAH

– Only 3-7% are delayed

• Prophylaxis not indicated

• In the event of seizure treat

• No Phenytoin

• AHA  IIb–B rec for prophylaxis 
35



Planning for discharge

• Comprehensive plan

• Close support

• Cognitive evaluations

• Rehabilitation

• Follow-up monitoring 
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Conclusion
• Recognize that a severe HA can mean SAH – GET A CT SCAN!

• Triage to a facility best prepared to manage these patients

• Closely monitor blood pressure to prevent HTN prior to securing an 
aneurysm and hypotension after an aneurysm

• Monitor neurologic status closely

• Secure the aneurysm within 24 hours

• Manage fever aggressively

• Maintain euvolemia and eunatremia

• Be aware of potential cognitive/behavioral changes 

• DON’T EVER LET A SUB ARACHOID FOOL YOU
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Resources
• CPG – AHA Guidelines for the Management of Aneurysmal 

Subarachnoid Hemorrhage 2012

• The Lisa Foundation
– Lisafoundation.org

• Brain Aneurysm Foundation
– bafound.org

• UPMC SAH support group

• Brain Aneurysm 5K Pittsburgh – September Annually
– Register at give.bafound.org
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Thank You
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