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Headache: When to Worry & 
Think about Stroke

Headache

• Headache is a common reason for patients to seek medical care
• Pain is bothersome to patients
• Sometimes the headaches are associated with other symptoms that 

are uncomfortable or worrisome to patients

• There are many causes of headaches, some are benign and not associated 
with future neurological disability.  However, sometimes headache can be  
associated with stroke or significant cerebrovascular disease

• As caregivers, we must try to obtain more details regarding the patient’s 
headache in order to help us determine if the patient may be experiencing a 
headache associated with stroke

Headache & Stroke

Headache can be associated with:

• Ischemic stroke

• Hemorrhagic stroke

• Both are medical emergencies and need prompt attention

Headache & Stroke

Keep in mind:

• Most healthy migraine patients will not experience stroke
• BUT, patients with migraines with aura have a slightly increased risk of stroke 

compared to the general population
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Headache & Stroke

Review of worrisome signs or symptoms that should prompt 
emergent evaluation by a provider

Worrisome Features of a Headache

1.  Headache with NEW focal neurological symptoms
BEFAST SYMPTOMS + HEADACHE: think stroke

• Balance: Sudden onset balance difficulty or dizziness/vertigo
• Eyes: Sudden onset visual symptoms such as diplopia or vision loss on 

one side
• Face: Sudden onset facial droop
• Arm: Sudden onset arm or leg weakness on one side
• Speech: Sudden onset speech difficulty such as garbled/slurred speech, 

aphasia or difficulty getting words out
• Ts: Time is brain, Thunderclap HA is worrisome, Think stroke, & act 

fast.

Worrisome Features of a Headache

2.  Headache with the following other symptoms

• Brief loss of consciousness or seizure
• Meningismus, neck stiffness
• Decreased level of consciousness or confusion

Worrisome Features of a Headache

3. Timing of Onset
• Sudden severe headache which reaches maximal intensity quickly within 

minutes and < one hour.  This type of headache is referred to as a 
thunderclap headache

4. Quality and intensity
• Worse Headache of their life, 10/10 in severity
• In patients with prior history of migraines or headaches, it is important to 

ask if the headache feels like the patient’s prior headaches, or if there is 
an unusual quality to their current headache. When patients with prior 
history of migraines or headaches present with new cerebrovascular 
disease (such as subarachnoid hemorrhage or stroke), they often report 
that their new headache feels different from their usual headaches
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What is a Thunderclap Headache (HA)

Definition: 
• sudden severe headache 

• “worst headache of my life”  

• A headache that reaches maximal intensity very quickly.
• Research studies have used a “one hour” cut off

What conditions are associated with a 
thunderclap headache?

Thunderclap headaches can be associated with ruptured aneurysms of the 
brain, or other serious abnormalities of the blood vessels of the brain
Diagnoses Associated with Thunderclap HA:

• Aneurysmal Subarachnoid hemorrhage (SAH)
• Other Causes of Thunderclap headaches

Arterial dissection
Cerebral venous sinus thrombosis
Reversible cerebral vasoconstriction syndrome
Retroclival tumor
Post coital headache
Intracranial hypotension
Meningitis

Migraine
Benign thunderclap headache

Associated with ischemic or hemorrhagic stroke

What Percentage of Patients Presenting with Thunderclap 
Headache have Subarachnoid hemorrhage (SAH)?

Study out of the Netherlands was published in 1994
• Lancet 1994; 344(8922): 590-3

148 patients with thunderclap headache

• Subarachnoid hemorrhage: 25%
• Out of the patients with SAH, 57% of these had a cerebral aneurysm

• Other serious cause of thunderclap HA, but no SAH: 12%
• Examples could be venous sinus thrombosis, reversible cerebral vasoconstriction syndrome, 

etc.
• Benign: 63%

Ruptured Aneurysm

Could a ruptured aneurysm be associated with headache 
only without other symptoms?

Answer:  Yes



9/15/19

4

Warning Sign before the Big Rupture of an 
Intracranial Aneurysm:  What is a Sentinel Bleed?

Sentinel bleed refers to leaking of an aneurysm prior to a full rupture

Symptoms: Sudden, severe thunderclap headache

Approximately 40% of patients with SAH report a sentinel headache prior to the 
development of SAH

Left untreated, a ruptured aneurysm can rebleed within days to weeks. Ruptured 
aneurysms are associated with significant morbidity and mortality

Misdiagnosis of SAH is not uncommon and has been shown to be associated with 
worse outcomes

JAMA 2004; 291(7): 866-69:   12% patients were initially misdiagnosed
Stroke 1996; 27: 1558-64:  25% patients were initially misdiagnosed

Any patient with suspected thunderclap headache 
and/or suspected SAH needs emergent evaluation

Emergency room staff should request a provider to evaluate the patient immediately

The standard of care has been to order head CT and if this test is negative, to then 
perform a lumbar puncture to look for RBCs and/or xanthochromia in the CSF next.

The timing of the tests is important

Timing of CT Scan & Sensitivity for SAH Diagnosis

Initial test of choice: CT head without contrast should be done on all patients 
with a new thunderclap headache

ØHallmark sign of SAH is blood within the sulci
ØBlood may additionally be seen in the: ventricular system, subdural space, 

and intraparenchymal space

How does timing of the CT scan affect the sensitivity of CT head?

Within 24 hours of onset of symptoms: CT is ~ 92% sensitive
Within 5 days of onset of symptoms: CT is ~ 58% sensitive
3 weeks: ~ 0%

Timing of CT scan & Sensitivity for SAH 
Diagnosis

Prospective study of 3132 patients in Canada presenting to the ED with worst HA of their life 
was published in BMJ in 2011

To be included in the study, the patients had to have experienced a thunderclap headache:  
intensity peaked within 1 hour of onset

Results below show that the head CT was most sensitive if done within 6 hours of onset of 
symptoms, less sensitive after 6 hours of onset of symptoms

BM J 2011; 343: 
d4277
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What about the use of Lumbar Puncture to diagnose 
SAH?
Historical Article published in J Neurol Neurosurg Psychiatry in 1989

Reviewed records and CSF from 111 patients who had been admitted with SAH. They were all 
admitted within 3 days of onset

All had SAH on CT head

All patients underwent lumbar puncture
111 had CSF testing between 12 hours to 7 days after onset
32 patients had CSF testing after 2 weeks
22 patients had CSF testing after 3 weeks
14 had CSF testing after 4 weeks

Xanthochromia was measured by spectrophotometry

J Neurol Neurosurg Psychiatry 1989; 52: 826-8

Timing of Lumbar Puncture & Sensitivity for SAH 
Diagnosis
Historical Article published in J Neurol Neurosurg Psychiatry in 1989

Reviewed records and CSF from 111 patients who had been admitted with SAH. They were all 
admitted within 3 days of onset

All had SAH on CT head

All patients underwent lumbar puncture
111 had CSF testing between 12 hours to 7 days after onset
32 patients had CSF testing after 2 weeks
22 patients had CSF testing after 3 weeks
14 had CSF testing after 4 weeks

Xanthochromia was measured by spectrophotometry

J Neurol Neurosurg Psychiatry 1989; 52: 826-8

What is Xanthochromia?

Xanthochromia is a finding seen in CSF after SAH.  It is 
caused by lysis of the RBCs in the CSF which leads to 
oxyhemoglobin and bilirubin

Its takes at least 2 hours to see xanthochromia in the CSF

There are 2 ways to measure xanthochromia

Naked eye: place a white sheet of paper behind the CSF tube and 
look for yellowish discoloration of the CSF. This is not very sensitive

Spectorophotometry:  CSF is centrifuged, and then supernatant is 
examined with spectrophotometry. + xanothrochromia is seen 
when the peak absorption curve is 450-460nm or when the 
extinctions exceeding 0.023 at wavelength 415nm

Timing of Lumbar Puncture & Sensitivity for SAH 
Diagnosis

Results published in 1989

J Neurol Neurosurg Psychiatry 1989; 52: 826-8

Timing after onset of SAH # of patients where 
CSF was tested for 
xanthochromia

# of patients positive for 
xanthochromia

% of patients 
tested positive 
for 
xanthochromia

12 hours to 1 week 111 111 100%

1 Week to 2 Weeks 32 32 100%

After 3 Weeks 22 20 91%

After 4 Weeks 14 10 71%
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Timing of Lumbar Puncture & Sensitivity for SAH 
Diagnosis
Conclusions

Xanthochromia is very sensitive for SAH if tested between 12 hours and 2 weeks of 
onset of symptoms

The sensitivity of xanthochromia diminishes with time, especially after 2 weeks

If CSF is tested within first 12 hours of symptoms, previous studies showed that 
xanthochromia may not have developed yet, and so one could get a false negative

J Neurol Neurosurg Psychiatry 1989; 52: 826-8

What about CTA and MRA?

While these studies are very sensitive in looking for aneurysms, if the patient 
has an aneurysm, they do not tell you whether or not the patient has had 
subarachnoid hemorrhage

For patients with thunderclap headache, CTA, MRA/MRV are useful in 
screening for other causes of thunderclap headache such as arterial 
dissection and cerebral venous sinus thrombosis 

Etiologies & Evaluation of SAH

Cath angio +/- spine helpful

What are the causes?

Thunderclap HA

No Evidence of SAH

Imaging is 
normal:  Benign 
Causes

Post coital HA
Benign 
thunderclap HA
Migraine

Structural Pathology 
associated with non-SAH 
Thundercalp HA

Meningitis
CVST
RCVS
Arterial dissection 
without SAH
Intracranial hypotension
Retroclival tumor

Evidence of SAH

Non-aneurysmal SAH

Perim esencephalic

Intracranial arterial dissection

Pituitary apoplexy

M ycotic aneurysm , other vascular m alform ation: AVM , dural AVF, spinal dural
AVF

Cerebral venous sinus throm bosis or cortical venous sinus throm bosis

Rerversible Cerebral Vascoconstriction Syndrom e (RCVS) 

Posterior Reversible Encephalopathy Syndrom e (PRES)

M oyam oya

Cerebral amyloid angiopathy (CAA)

Vasculitis

Cocaine use

Aneurysmal SAH

Head CT and if negative lumbar 
puncture

MRI brain w & w/o
CTA or MRA H/N
MRV

Other tests to consider
MRI brain with gradient 
echo/SWI, Urine tox,
Spinal angiogram

Angiogram
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Take Home Message

Headache evaluation in the ER: 

+ BEFAST +Headache:  Follow stroke protocol. Activate code stroke if Last Known Well 
is within 0-4.5 hours

Request immediate evaluation by a provider in the ER if a patient has:

• Seizure, loss of consciousness, decreased LOC, or meningismus
• Thunderclap headache symptoms
• Worst headache of their life. 
• If they have a history of migraines, a provider should still see them emergently if the patient has 

a new thunderclap headache or the worst headache of their life that is different than their 
usual quality of migraines

Thank you


