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Dr. Matthew Bivens: Today’s case is that of a 36-year-
old woman who presented with a headache associated
with neurological symptoms. She had a long history of
chronic headaches, some of which had in past been asso-
ciated with neurological symptoms.

She developed a mild headache 12 days before arrival
at the Emergency Department (ED). Three days before
arrival at the ED she went to an urgent care provider’s of-
fice (she could not reach her primary doctor). She at that
time described the headache as mild discomfort settled
behind her left eye and left forehead, with some associ-
ated left jaw, left neck, and left upper teeth pain. She
also reported 2 days of associated nausea and photopho-
bia, but no fevers. She felt it to be sinusitis and had been
treating it with nasal steroids, decongestants, and a neti
pot, without relief.

Dr. Bo Madsen: Had she ever experienced headaches
similar to the headache that brought her to the ED?

Dr. Bivens: A review of her records shows she had
been describing similar headaches at outpatient visits in-
termittently for 11 years. The headaches had often lasted
as long as 2 weeks, and were only sometimes responsive
to antibiotics. At this latest outpatient visit, with an
urgent care center, she was prescribed a 10-day course
of Amoxicillin/Clavulanate (GlaxoSmithKline, USA)
1

and the outpatient provider discussed the possibility she
was having migraine headaches. The provider recom-
mended she keep a headache diary, and explore a neurol-
ogy work-up with her primary care provider.

Despite antibiotics, the headache persisted. The even-
ing of arrival to the ED, this right-handed woman had
been on the telephone with a company and while attempt-
ing to write down an order number she found that she
could not write—that her right hand was clumsy and
her handwriting ‘‘scribbly.’’ She could speak and under-
stand everything without difficulty, and she checked her-
self in the mirror for facial droop without finding any.
After a few minutes, she sat down to practice handwriting
and found that it had improved. Over the next hour, she
reports she intermittently felt mentally foggy, which con-
cerned her, so she continued to practice handwriting by
writing out the numbers 1 through 10. Her handwriting
remained normal, but she on two occasions was surprised
to see that she had not written the numbers 1 through 10.
Instead, at one point she had written ‘‘1, 2, 3, 4, 5, 6, 7, 7,
7, 7’’, and at another she had written ‘‘1, 2, 3, 4, 5, 5, 5, 5.’’
Later, as she was unloading the dishwasher, she acciden-
tally struck a dish she was lifting in her right hand against
the countertop, shattering it.

Dr. Madsen: What was her past medical history?
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Dr. Bivens: Themedical record lists 15 visits for head-
aches over the past 9 years, with diagnoses of sinusitis.
Some of those headaches were associated with nausea
and photophobia, others with occasional numbness of
her left hand. She has also had visits for neck stiffness
and neck strain. The patient and her husband are both
physical therapists, and the husband treated some of her
neck pains and headaches with massages, spinal manipu-
lation, electrical stimulation, and therapeutic ultrasound.
Of note, nearly a decade prior she had had an extensive
work-up for headaches associated with blurry vision,
and with numbness and paresthesias in her hands and
feet, which had included two essentially normal brain
magnetic resonance imaging (MRI) studies.

Dr. John Jesus: Did her neurological symptoms per-
sist in the ED?

Dr. Bivens: Although she continued to complain of
a mild frontal headache with pain behind her left eye
and in her left neck, she denied any focal weakness,
vision changes, dysarthria, dysphagia, vertigo, tinnitus,
or mental fogginess. She did report a new symptom had
developed while in the ED, which was numbness on the
medial aspect of her right leg.

Dr. Madsen: What was her physical examination?
Dr. Bivens: She was cooperative, alert, and articu-

late. Her neck was supple, lungs clear, heart sounds nor-
mal, and she had strong peripheral pulses. Cranial
nerves II through XII were intact. Her pupils were
equal, round and reactive. Fundoscopy was attempted
without a clear view of the optic disk. She had no pro-
nator drift, no cerebellar dysmetria, no tremors, no mo-
tor weakness, no sensory deficits (despite the report of
medial thigh numbness, she did have sensation in her
medial thigh), +2 reflexes at the knees, and a normal
gait. She had no focal weakness, and in particular no
right-hand clumsiness or problems writing out sentences
and numbers.

Dr. Jesus: What was your differential diagnosis?
Dr. Bivens: This was a 36-year-old woman with

a headache, a reassuring neurological examination, and
a history of chronic headaches with unremarkable work-
ups—including headaches associated with neurological
symptoms such as hand numbness and paresthesias. How-
ever, the transient hand clumsiness and repetitive number
writing at today’s visit was concerning. The clumsy hand/
repetitive number-writing was a new accompanying
symptom for her and suggested a stroke—or more pre-
cisely, because all neurological deficits had resolved,
a transient ischemic attack (TIA). A severe persistent
headache associated with neurological symptoms also
suggested a central venous sinus thrombosis (CVST) or
a subarachnoid hemorrhage. The neck pain, treated with
vigorous massage and spinal manipulations, raised
the possibility of cervical artery dissection showering
clots as the source of a TIA. Complex migraine, cluster
headache, or musculoskeletal neck pain were also possi-
bilities, but could only be entertained after ruling out
more concerning etiologies.

Dr. Madsen: What was your plan?
Dr. Bivens: The plan was to perform a non-contrast

head computed tomography (CT) scan, followed by CT
angiography (CTA) imaging to evaluate for CVST,
stroke, or dissection, and to consult our colleagues from
Neurology. Given the possibility of subarachnoid hemor-
rhage, our plan recognized we would not be completely
reassured by negative imaging; so if all imaging was un-
remarkable, we would go on to perform a lumbar punc-
ture to evaluate for xanthochromia.

Dr. Carrie Tibbles: We have the chief of Emergency
Radiology with us. Dr. Marc Camacho, could you please
tell us what the imaging showed?

Dr. Marc Camacho: The non-contrast head CT scan
was unremarkable. A contrast-enhanced head CT scan
was performed next that demonstrated dissection and
subtotal occlusion of the left internal carotid artery
(Figures 1, 2).

Dr. Bivens: I discussed these results with our col-
league from Neurology, Dr. Aimee Boegle.

Dr. Aimee Boegle: The patient remained asymptom-
atic except for a mild, resolving frontal headache. We dis-
cussed the diagnosis with her, started her on a heparin
drip, and admitted her to the Neurology step-down unit
for frequent neurological examinations and continued an-
ticoagulation.

Dr. Jesus: Please tell us about her hospital course.
Dr. Boegle: By arrival to the step-down floor, the

patient was therapeutic on a heparin drip. She spent an
uneventful night. At 6:30 a.m. she was noted to be well
and speaking with family on the telephone. At around
8:00 a.m., she was found to have a dense right-sided
hemiparesis with right facial droop, left eye deviation,
up-going right toe, and failure to respond to threat on
the right. She also had a severe aphasia and could not
speak at all. She could occasionally follow one-step com-
mands. A stat MRI/magnetic resonance angiography
(MRA) study of the head and neck was performed.

Dr. Camacho: The MRI/MRA showed an acute left
middle cerebral artery (MCA) infarct, along with occlu-
sion of the left internal carotid, from the cervical region
to the petrous and cavernous regions. No flow could be
seen in the left MCA. There was no evidence of hemor-
rhage or severe edema (Figures 3, 4). This imaging,
along with a CTA scan of the head and neck some 8 h
later, revealed additional dissections involving not only
the left internal carotid, but also the right internal
carotid and also segments of the left and right vertebral
arteries. Only the left internal carotid artery had
thrombus in the lumen.



Figure 1. Axial image from computed tomography angio-
gram demonstrates dissection and subtotal occlusion of
the left internal carotid artery (white arrow) just proximal to
the foramen lacerum.

Figure 2. Curved planar reformatted image demonstrates
a nearly occlusive circumferential thrombus at the proximal
left internal carotid artery (ICA, white arrow) with embolus
noted at the left ICA terminus and proximal left middle cere-
bral artery (MCA, arrowhead).
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Dr.Madsen: So she had dissected all of her major cer-
vical arteries. Very unusual! How did you manage her is-
chemic stroke?

Dr. Boegle:Given that she was therapeutic on heparin,
shewas not felt to be a candidate for intravenous thrombo-
lytics. The interventional Neurology team felt that the dis-
section was in too tortuous an area of the petrous bone for
endovascular stenting to be feasible. Intra-arterial throm-
bolysis was also considered, but again felt to be of mini-
mal benefit given the extent of infarcted tissue.
Neurosurgery was consulted to be ready for potential
hemicraniectomy given the high risk of developing a ma-
lignant MCA syndrome, with severe cerebral edema. Pa-
tients at high risk for this entity include young females
with a first-ever large stroke, especially those involving
a carotid occlusion (1). The patient was started on pressor
agents to keep her blood pressure artificially elevated in
a desperate attempt to perfuse the ischemic penumbra,
and hypertonic saline to prevent edema formation. Repeat
CT scans did not reveal significant edema, but did show
small areas of hemorrhagic transformation; given themin-
imal amount of bleeding, anticoagulation was continued.

Dr. Madsen: This was a difficult case. It would have
been relatively easy to miss this diagnosis entirely—
either by getting no neuroimaging whatsoever in this
asymptomatic patient in a busy ED, or to have been com-
forted by a non-contrast head CT scan, which would have
been falsely reassuring. Instead, the correct imaging was
obtained, a difficult diagnosis was made, and treatment
was initiated. And yet we still have had an unfavorable
outcome.
Dr. Boegle: The good news is that she has made a re-
markable recovery in the year since we saw this patient
together. She is young, and she and her husband are
both physical therapists, so she has had the tools she
needs for excellent post-stroke rehabilitation. She made



Figure 3. Three-dimensional volume-rendered image of the
circle of Willis demonstrates the filling defect of the left mid-
dle cerebral artery (white arrow).
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progress during her 10-day hospitalization, but at dis-
charge could still only say ‘‘ma, ma, ma’’ and hum songs,
and still had severe right-sided weakness. Today she has
almost no motor deficits. Her speech is nearly back to
baseline—some occasional hesitation in bringing out
a word—and she in fact just got her driver’s license
Figure 4. Apparent diffusion coefficient (ADC)map from sub-
sequent magnetic resonance imaging study demonstrates
the large territory of ischemia (between white arrows) in the
left middle cerebral artery distribution.
back and returned to work. Perhaps the aggressive sup-
portive care she received in-hospital made a difference.
More broadly, the case is a reminder of how important
post-stroke rehabilitation care can be.

Dr. Jesus: What are the current treatment strategies
for cervical artery dissections?

Dr. Boegle: Management of spontaneous cervical ar-
tery dissections is controversial, but is aimed at trying to
prevent clot in the artery from either propagating or embol-
izing and causing downstream ischemic events. The most
common regimen used towards this is an intravenous hep-
arin infusion (typically 15 units/kg/h without a preceding
bolus), followed by 3–6 months of anticoagulation with
warfarin (2,3). One study used ultrasound to monitor for
microemboli in patients with cervical dissection, and
found that within 24 h of starting heparin, all evidence of
microemboli disappeared in 70% of patients (4).

However, risks of anticoagulation do include the possi-
bility of both intracranial hemorrhage and also of large
clot burden breaking free and embolizing, which may
have been the etiology here. For this reason, and also for
cost and convenience issues, some neurologists recom-
mend oral anti-platelet medications such as aspirin or,
less commonly, clopidogrel. A handful of systematic re-
views, including a Cochrane Review in 2010, have not
shown evidence of superiority for one approach over the
other, either in risk of death or disability or in rates of
intracranial hemorrhage (5–9). The Cervical Artery
Dissection in Stroke Study (CADISS) trial in Great
Britain is randomizing patients to anti-coagulation or
anti-platelet therapies, so we can hope for better quality
data in future (10,11).

Dr. Madsen: Do we know why our patient developed
these cervical dissections in the first place?

Dr. Bivens: A minority of cervical artery dissections
occur in the context of a connective tissue disorder such
as Ehlers-Danlos IV or polycystic kidney disease
(12,13). Marfan syndrome is often cited as a risk factor,
but no cervical artery dissections were found in a large
series of Marfan patients (14). Our patient had no family
history of connective tissue disorders, but given the mul-
tiple dissections, has been referred to a neurogeneticist.
The patient did have a long history of headaches, and it
is of note that a history of migraines is itself a strong inde-
pendent risk factor for cervical artery dissection (15,16).

It is worth noting that dissections have been associated
with surprisingly minor precipitating events. There have
been ‘‘bottoms up’’ dissections from hyperextending the
head to toss back a toast, ‘‘beauty parlor strokes’’ caused
by salon sink shampoo treatments, and dissections after
riding on a roller coaster or on a turbulent airplane flight
(17–20). Dissections have been reported in a healthy fire
fighter after 15 min of looking overhead, in ceiling
painters, in scuba divers after rapid assents, and in
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office workers after phone conversations cradling the
receiver between chin and shoulder (13,21–24).

A major source of dissection may well be chiropractic
spinal manipulation, and it has been estimated that one in
20,000 spinal manipulations causes a stroke (25,26).
However, it has also been noted that the pre-existing
neck pain that brings a patient to a chiropractor may
well represent a pre-existing dissection, making causality
hard to assign. Our patient had undergone spinal manip-
ulations by her husband, a physical therapist, but again,
whether that provoked a dissection or simply represented
a response to the pain of a dissection, remains unknown.

Dr. Madsen: To summarize, cervical artery dissec-
tions are an important cause of stroke in the young. Some-
times the patient will have concerning neurological
findings, as in this case, but often there will be only a re-
port of neck pain or headache. Vascular imaging is key to
making the diagnosis.
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