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Introduction

H
eadache is one of the most common presenting com-

plaints in ambulatory settings. Urgent care providers

must rapidly evaluate and diagnose a variety headache

types in a time-limited environment. Subarachnoid hem-

orrhage (SAH), a potentially life-threatening condition,

can simply present as a sudden-onset headache without

abnormal vital signs or neurologic deficit, and thus

 misdiagnosis is not uncommon. Failure to be on the

lookout for such an insidious condition can lead to

 devastating consequences.

Case Presentation

A 34-year-old healthy-appearing woman presents to the

urgent care center, accompanied by her husband, and

says that she has had an allergic reaction to chocolate.

She reports that an hour earlier, she and her friends were

playing volleyball. After the game, she ate a small piece

of chocolate, and soon after, she developed severe nau-

sea, vomiting, and a “bad headache” at the base of her

skull. She has associated photophobia. There are no sig-

nificant findings in the review of systems. Her past med-

ical history reveals that she has had migraines. She has

no history of allergies to medicines or foods, and she

takes no chronic medications. She reports that she does

not smoke and does not drink alcohol.
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Physical Examination

At initial presentation, the

patient’s vital signs are as

 follows:

! Blood pressure: 

138/84 mm Hg

! Respiratory rate: 

16 breaths/min

! Temperature: 

99.3°F (37.4°C)

! Pulse: 98 beats/min

! Body mass index: 

24 kg/m2

The patient lies on the

examination table in the fetal position and asks that

the room lights be dimmed. Findings on examination

of her head, eyes, ears, nose, and throat are normal. A

neurologic examination shows that she is alert and ori-

ented to person, place, and time, and that function for

cranial nerves III through XII are within normal limits.

Her muscular strength is normal for flexion and exten-

sion in all extremities.

Urgent Care Course

Intramuscular administration of 8 mg of ondansetron

was ordered. After 15 minutes, however, the patient still

had severe nausea and periodically gagged and vomited.

The patient was advised that further imaging studies

were necessary because the cause of her illness was

unknown. She consented to transportation to a local

emergency department (ED) by paramedics.

Emergency Department Course

After providing her medical history and undergoing a

physical examination and initial blood tests, the patient

underwent a noncontrast computed tomography (CT)

brain scan, which revealed SAH. Magnetic resonance

angiography was performed to localize the source of

bleeding, but findings were inconclusive. The patient did

not undergo lumbar puncture. She was given nifedipine

to prevent cerebral vasospasm. She underwent repeat

brain-imaging studies, which showed resolution of her

bleeding. After 5 days, she was discharged home in stable

condition without any pain or headache. She did not

develop any disabilities as a result of her SAH.

Discussion

Anatomy and Definition

The organs of the central nervous system are covered by

three protective membranes

referred to as meninges. The

order of the meningeal mem-

branes, from deep to superficial,

is pia mater, arachnoid mater,

and dura mater. The space

between the pia and the arach-

noid mater is referred to as sub-

arachnoid space, which is the

location of the interface be -

tween the cerebrospinal fluid

and the blood vessels. SAH is

usually due to rupture of a sac-

cular aneurysm, causing hem-

orrhaging in this space. SAH

leads to mixture of blood with cerebrospinal fluid.

Epidemiology

Headache is one of the most commonly reported symp-

toms in EDs, accounting for approximately 2% of chief

symptoms. SAH, a potentially life-threatening and dis-

abling condition, has been identified as a cause of

headache in 1% of patients whose chief presenting

symptom to EDs is headache. Almost 50% of patients

with SAH will have normal findings on examination and

normal vital signs at initial presentation. SAH has a high

mortality rate; between 25% and 50% of patients with

this condition die within 6 months of diagnosis, and

about 25% of patients who live end up with a neurologic

deficit.1 That is why prompt diagnosis and awareness of

the limitations of diagnosis are so important.

Clinical Presentation

SAH commonly presents as a sudden-onset headache

that may or may not be accompanied by nausea, vom-

iting, and neck stiffness. In a prospective study of 109

patients with sudden-onset headache, SAH was the

cause in 25%, of which 23% reported only headache

without nausea, vomiting, or neck stiffness.2 Many

patients with SAH will have an altered level of con-

sciousness; seizures occur during the first 24 hours in

about 10% of these patients. Coma is uncommon; about

10% to 15% of patients die before reaching a hospital.3

The four strongest independent risk factors for SAH

are4

! Smoking

! A family history of SAH

! Hypertension

! Hypercholesterolemia

The risk factors of genetic origin affect blood vessel
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“Subarachnoid hemorrhage, 

a potentially life-threatening

condition, can simply present as a

sudden-onset headache without

abnormal vital signs or neurologic

deficit, and thus misdiagnosis is

not uncommon. Failure to be on

the lookout for such an insidious

condition can lead to devastating

consequences.”
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walls, commonly associated with autosomal-dominant

polycystic kidney disease and Ehlers-Danlos syndrome.4

Diagnosis

It is easy to determine the need for further work-up when

a patient presents with headache and a new neurologic

deficit. However, when the only presenting symptom is

headache, without neurologic deficit, as occurs in half

of all patients with SAH, solving the mystery is much

more difficult.5 If the diagnosis is missed in such patients,

they are highly likely to have a poor outcome. A history

of sudden-onset headache or a report of “the worst

headache of my life,” regardless of headache severity,

should be enough cause for a clinician to suspect SAH

and to seek a more detailed history and physical exam-

ination, specifically targeted for signs and symptoms of

SAH, such as nausea, vomiting, mental status change,

seizure, and a history of loss of consciousness.

Because nearly half of all patients with SAH will have

normal examination findings and normal vital signs on

initial presentation, misdiagnosis of SAH is not uncom-

mon. Other reasons for misdiagnosis include

! Failure to recognize the wide spectrum of clinical

presentations of SAH6

! Failure to obtain a CT scan or to understand its lim-

itations in the diagnosis of SAH

! Failure to perform a lumbar puncture or, if the pro-

cedure is performed, failure to correctly interpret

its results

In a hospital-based series of 482 patients admitted

with SAH, initial misdiagnosis occurred in 12% and was

mostly associated with small-volume SAH and normal

mental status at presentation. Failure to obtain a head

CT scan was the most common factor leading to misdi-

agnosis, accounting for 73% of patients with misdiag-

noses and leading to a fourfold increase in mortality rate

for those with SAH.6

Diagnostic Modalities

When SAH is suspected, the first test most commonly

done is a noncontrast CT scan of the brain. If findings

are negative, a lumbar puncture is performed to evalu-

ate for the presence of red blood cells or xanthochro-

mia. Lumbar punctures, however, are painful and may

extend the duration of stay in the ED or can even lead

to a post-procedure headache. The sensitivity of mod-

ern CT for identifying SAH in neurologically intact

patients in the ED was evaluated in a recent prospective

cohort study. The authors found that a CT scan per-

formed within 6 hours of headache onset had a sensi-

tivity of 100% and specificity of 92.9% for pinpointing

SAH.1 Figure 1 shows a CT scan of SAH (obtained for

another case).

The American College of Emergency Physicians rec-

ommends that “in patients presenting to the ED with

sudden-onset, severe headache and a negative noncon-

trast head CT scan result, lumbar puncture should be

performed to rule out subarachnoid hemorrhage.”7 This

is a level B recommendation. The sensitivity of CT at 

5 days after headache onset falls precipitously, to just

over 50% in early studies.7

Urgent Care Evaluation

The case reported here was tricky, with the patient ini-

tially attributing her headache to an allergic reaction.

The urgent care provider did not fall prey to anchoring

bias8 and thus continued the evaluation in search of

other causes.

Proper diagnosis is crucial because well-appearing

patients sent home after a sentinel bleed have a high

incidence of poor outcomes. About 50% of patients

Figure 1. Computed tomography image of a
 subarachnoid hemorrhage (arrow).

(Used with permission from James Heilman, MD, under a Creative Commons

 Attribution-Share Alike 3.0 Unported licence [https://creativecommons.org/licenses/

by-sa/3.0/deed.en], via Wikimedia Commons. Image available from https:

//commons.wikimedia.org/wiki/File:SubarachnoidP.png.)
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with SAH die within 6 months, and more than one-

third who live have a major residual deficit.9

Take-Home Points

! Nearly half of patients with SAH will have normal

findings on physical examination and normal vital

signs on initial presentation.

! SAH is commonly misdiagnosed, most often because

the clinician fails to obtain a CT scan of the brain or

fails to understand the limitations of CT in the diag-

nosis of SAH.

! SAH is the cause of headache in 1% of patients

whose chief presenting symptom is headache.

! The sensitivity at 6 hours of modern third-generation

CT scanners in ED patients is reported to be 100%.1
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“It is easy to determine the need 
for further work-up when a patient
presents with headache and a new

neurologic deficit. However, when the
only presenting symptom is headache,
without neurologic deficit, as occurs 

in half of all patients with
[subarachnoid hemorrhage], solving
the mystery is much more difficult.
If the diagnosis is missed in such

patients, they are highly likely to have
a poor outcome.”


