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With Headache and Miosis
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Figure 1. Coronal view of head and neck computed tomography angiography dem-
onstrating critical luminal compromise at the high cervical segment of the right internal
carotid artery.

A 56-year-old man
presented for
evaluation of right-
sided headache
and pain behind
his right eye.

nternal carotid artery dissection (ICAD)
is an uncommon cause of stroke that
typically occurs in the setting of (often
minor) trauma but can also occur spon-
taneously. Patients with ICAD typically
present with ipsilateral head, face, or neck
pain. In approximately half of ICAD cases,
an acute partial, painful Horner syndrome
is present on examination. Although com-
puted tomography angiography (CTA) is
currently the imaging study of choice,
magnetic resonance imaging/magnetic
resonance angiography (MRI/MRA) and
Doppler ultrasound can also be used. Man-
agement options include thrombolysis, an-
tiplatelet or anticoagulation therapy, and
endovascular or surgical intervention.
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Case

A 56-year-old man with a history of mi-
graines presented to the ED with a chief
complaint of a 4-day history of right-sid-
ed headache. He stated that the pain felt
different from his usual migraines and
was located behind his right eye. Prior
to presentation at the ED, the patient had
initially visited an urgent care facility for
evaluation. The physician who evaluated
the patient at the urgent care facility noted
the patient’s left eye appeared dilated and
referred him to the ED for evaluation.

The patient further stated that the day
prior to presentation, one of his friends had
also remarked that the patient’s left eye ap-
peared to be enlarged. The patient denied
any visual disturbances, focal weakness,
nausea, vomiting, neck pain, or stiffness.
His medical history was significant for par-
oxysmal atrial flutter and hypertension. Re-
garding medications, the patient was taking
dronedarone, clonazepam, omeprazole, and
metoprolol.

On physical examination, the patient’s
vital signs were: blood pressure, 162/109
mm Hg; heart rate, 85 beats/minute and
regular; respiratory rate, 18 breaths/min-
ute; and temperature, 98.6°F. Oxygen satu-
ration was 98% on room air. The patient
appeared to be in no acute distress. Ocular
examination revealed a dilated left pupil
of approximately 5 to 6 mm, and a right
pupil measuring approximately 3 mm.
Both pupils reacted to light, and the extra-
ocular muscles were intact. The patient’s
face appeared symmetrical and had intact
sensation. He had normal speech, midline
tongue, and good bilateral shoulder shrug.
The neck examination revealed normal
range of motion with full flexion, without
jugular vein distention, lymphadenopathy,
or palpable thyroid. The cardiovascular,
lung, and abdominal examinations were
all normal. The neurological examination
showed the patient to be awake, alert, and
oriented to person, place, and time. He ex-
hibited 5/5 motor strength in all four ex-
tremities, normal gait, and normal finger-
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to-nose performance; his reflexes were 2+
and symmetrical.

The emergency physician (EP) ordered a
stat noncontrast CT scan of the head, com-
plete blood count (CBC), and basic meta-
bolic panel (BMP). The CT scan of the head
was interpreted by the radiologist as “no
acute intracranial abnormality,” and the
CBC and the BMP were normal. Since the
EP was concerned about a carotid artery
aneurysm or dissection, he ordered a CTA
of the head and neck (Figures 1 and 2). The
CTA was read as:

Long segment dissection of postbulbar
cervical segment of right internal carotid
artery, very likely extending into the in-
tracranial segment with critical stenosis
at the junction of the high cervical seg-
ment and proximal petrous segment. Pre-
served runoff circulation to the anterior
and middle cerebral arteries with robust
capacity for collateral support in the con-
text of patent anterior and posterior com-
municating arteries.

Based on the radiology report, the EP
consulted with vascular surgery services,
and ordered a Doppler study of the ICAs.
The Doppler study demonstrated “arterial
thrombus in the right distal extracranial
internal carotid artery with
hemodynamics suggestive of
a distal occlusion/significant
obstruction.” The patient was
started on an intravenous (IV)
heparin drip and admitted to
the hospital. Three days later
he experienced sudden onset
of left arm weakness. An emer-
gent CTA of the head and neck
revealed an embolic occlusion
of mid-to-distal M1 segment
of the right middle cerebral
artery. The patient was imme-
diately evaluated by interven-
tional radiology for possible
clot removal; however, based on his rapid
neurological improvement, he was instead
treated medically with aspirin and clopi-
dogrel and continued to show significant
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The most common
presenting symptom
of carotid dissection
in approximately
two-thirds of patients
is ipsilateral head,
face, or neck pain....
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neurological improvement. He was dis-
charged home on hospital day 8 on both
antiplatelet agents with minimal neuro-
logical deficit.

Discussion

Even though ICAD accounts for only 1%
to 2% of all strokes, it is responsible for
10% to 25% of strokes in young and mid-
dle-aged adults.’* The peak incidence for
ICAD is in the fifth decade, and it affects
men and women equally.* The extracranial
portion of the ICA is the most commonly
affected vessel (>90%); dissections of the
intracranial portion are associated with
greater neurological deficits and have a

\

Figure 2. Sagittal view of head and neck computed tomography angiography show-
ing luminal compromise due to a carotid artery dissection extending into the postbul-
bar segment of the right internal carotid artery.
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poorer prognosis.*® Cerebral ischemia re-
sulting from a dissection of the extracra-
nial ICA may occur days to weeks after the
onset of local symptoms such as head or
neck pain, Horner syndrome, or tinnitus.®

In ICAD, a tear in the artery wall causes
blood to enter the tunica media of the ves-
sel, forming an intramural hematoma.?® This
may result in either stenosis of the lumen
of the vessel from the enlarging hematoma
or an outward aneurysmal dilatation of the
vessel that compresses surrounding struc-
tures.?® Subsequent cerebral ischemia is the
result of either arterial embolism or hemo-
dynamic compromise from vessel stenosis.**

Causes

Dissections often occur secondary to trau-
ma, though the severity of the trauma may
be quite minor.?® Seemingly trivial mecha-
nisms that have been associated with dis-
sections include nose blowing, coughing,
sudden neck turning, and prolonged tele-
phone conversations. Other known causes
are motor vehicle accidents and chiroprac-
tic maneuvers. Inherited connective tissue
disorders, including Ehlers-Danlos syn-
drome, Marfan syndrome, fibromuscular
dysplasia, and osteogenesis imperfecta, are
associated with spontaneous ICAD.?°

Symptoms

The most common presenting symptom
of carotid dissection in approximately
two-thirds of patients is ipsilateral head,
face, or neck pain,?® typically described
as sharp, constant, and nonthrobbing.
Patients report a subjective bruit in 21%
to 39% of cases.” An acute partial painful
Horner syndrome is strongly associated
with ICAD, but is present in fewer than
half of such patients.® It is characterized
by miosis and ptosis and is the result of
compression of the ascending sympathetic
fibers that travel alongside the ICA with-
in the carotid sheath. Anhidrosis is not
present because the fibers for sweat func-
tion in the face travel along the external
carotid artery.?
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Differential Diagnosis

While there is overlap between strokes
caused by ICAD versus plaque, some fea-
tures can help guide the clinician. Symp-
tomatic carotid disease will frequently
present with a history of one or more tran-
sient ischemic attacks characterized by fo-
cal neurological dysfunction or transient
monocular blindness—typically within the
previous 6 months.? This history is not usu-
ally present in patients with ICAD. Second-
ly, pain is a much more prominent symp-
tom in ICAD compared to patients with
severe carotid atherosclerosis. The history
of trauma, even minor, should make dis-
section higher on the differential diagnosis.
Fortunately, the imaging studies to evaluate
for these two diseases are the same.

Assessing Pupillary Asymmetry and Ptosis
Careful attention must be paid to assess-
ing a patient for pupillary asymmetry. In
a patient with anisocoria, determining the
abnormal pupil may require examination
of the patient in both bright and dark light-
ing conditions. The first step is to examine
the patient’s pupils under normal lighting
conditions. The next step is to assess each
pupil’s response to shining a bright light
in each eye. The abnormal pupil is the
pupil that does not respond well or at all
to bright light shone directly in the eye. If
the anisocoria is greatest in bright light, the
larger pupil is the abnormal pupil. When
the anisocoria is greater in dark conditions,
the smaller pupil is the abnormal pupil. In
this case, the patient’s abnormal pupil was
incorrectly diagnosed as the contralateral
larger pupil (ie, left)—highlighting the im-
portance of performing a complete pupil-
lary examination in all patients presenting
with neurological symptoms.®
Furthermore, as demonstrated in this
case, ptosis in a patient with Horner syn-
drome caused by an ICAD can be subtle.
The ptosis is the result of paralysis of
Miieller’s muscle, which is innervated by
the sympathetic pathway. The levator pal-
pebrae superioris, which causes the more
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profound ptosis seen in third nerve palsies,
is unaffected.*

Imaging Studies
Once the diagnosis of ICAD is suspected,
appropriate vascular imaging must be ob-
tained. Digital subtraction angiography has
historically been the gold standard for vas-
cular imaging of the neck vessels, but it has
largely been replaced by less invasive and
more readily available imaging modalities
such as CTA and MRI/MRA."

Computed Tomography Angiography. This is
a widely available, rapid imaging choice
and has a sensitivity of
80% to 95% in the de-
tection of ICAD.” It has a
greater ability than MRI
to identify dissection
features such as intimal
flaps, pseudoaneurysms,
and high-grade stenosis
versus occlusion. One of
its disadvantages is the
need for iodinated con-
trast, which can limit the
ability to obtain the test
in those with renal dis-
ease or patients with true
allergies to IV contrast
material. In addition, a
mural hematoma can be
mistaken for a noncalcified atherosclerotic
plaque in the vessel lumen.®

Magnetic Resonance Imaging and Magnetic
Resonance Angiography. Both MRI and MRA
are also frequently used to diagnose ICAD.
The intramural hematoma displays a hy-
perdense signal on T1-weighted images
and has a characteristic crescent shape
adjacent to the lumen.' Magnetic reso-
nance imaging studies are also sensitive in
detecting cerebral ischemia resulting from
the dissection. However, the sensitivity of
MRI/MRA is highest 2 days after the dis-
section has occurred.?

Doppler Ultrasound. This is another imag-
ing modality used to detect ICAD—one that
is noninvasive, less expensive, requires no
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contrast material, and is widely available.
Limitations of Doppler ultrasound include
the inability to scan the distal ICA and a
lower sensitivity in detecting dissections
that cause low-grade stenosis.? It is more
commonly used for follow-up monitoring
of dissections.

Management

There are several options for managing
ICAD. In patients with unstable lesions,
progressing neurological deficit, or further
strokes, endovascular stenting has been
shown to have a technical success rate of
99% and a procedural complication rate
of 1.3%." Similarly, if the patient exhibits
symptoms of cerebral ischemia, severe nar-
rowing of the arterial lumen, or an unsta-
ble plaque, IV heparin is frequently used,
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sections heal spontaneously,™ antithrom-
botic therapies, including aspirin, clopi-
dogrel or warfarin, are often prescribed to
prevent thromboembolic complications.

Conclusion
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the typical history and presenting features
of the disease. Careful attention to the ocu-
lar examination must be undertaken in any
patient presenting with headache or face or
neck pain, because the findings can be sub-
tle. In a patient in whom ICAD is suspect-
ed, imaging with CTA or MRI/MRA should
be performed. Early consultation with vas-
cular surgery services can help determine
the most appropriate treatment strategy.
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