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Evaluation and Management  
of Cervical Artery Dissection  

in the Emergency Department
A few years ago, a healthy young colleague suddenly developed signs of a stroke. 

Testing in the emergency department (ED) determined he had a cervical artery dis-
section. With treatment, he made a full recovery and returned to work. 

This episode got me thinking. Before CT angiography (CTA) of the head and neck 
were part of the routine workup of a stroke, how many dissections had I missed? 
Should every patient with new neurologic findings get a CTA? What about hospitals 
that barely can get a CT in the off hours? This paper will begin to answer these ques-
tions. But here, still, are a lot of unanswered questions. When is a headache, or neck 
pain, really a dissection? Should all trauma patients with a head/neck injury and an 
unreliable neurologic exam receive specialized imaging? 

Cervical artery dissection can have devastating results if not treated correctly and 
promptly. The problem is thinking of the diagnosis. 

— Sandra M. Schneider, MD, Editor

Definition of the Problem
Patients with cervical artery dissection (CeAD), including vertebral and 

carotid dissections, present to the ED in a myriad of ways. Symptoms can 
vary from clear indication of dissection at onset, to vague symptoms, such as 
headache, neck pain, facial pain, stroke-like symptoms, and neurological defi-
cits, that can make a diagnosis very difficult. In all cases, prompt treatment of 
CeAD is essential to mitigate morbidity and mortality. The goal of this paper is 
to help emergency physicians in their diagnosis, management, and treatment of 
this rare but potentially devastating condition.  

Epidemiology 
The majority of morbidity and mortality with CeAD results when cere-

bral ischemia or hemorrhage is present. Combined occurrence of vertebral 
and carotid artery dissection is reported to have an incidence of 2.6-3.01 per 
100,000.1 It is believed that the recorded incidence of CeAD has increased 
since the mid 1990s because of previous under-detection. Magnetic resonance 
imaging (MRI) became available around that time.1 

The overall incidence of ischemic stroke caused by CeAD has been reported 
to range from 2-13%.2 Fortunately, recurrence of ischemic stroke due to cervical 
artery dissection is very low (1-2%).3,4 

CeAD is the leading cause of ischemic stroke in adults younger than 42 years 
of age. The mean age for cervical artery dissection is reported to be 45.8 years, 
with the average age of CeAD causing ischemic stroke being 49 years.5 
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EXECUTIVE SUMMARY
 z Cervical artery dissection is classified as extracranial/intra-

cranial, vertebral/carotid artery. Carotid dissections are more 
common than vertebral ones.

 z Intracranial extension can result in a stroke or subarachnoid 
hemorrhage. Arterial embolism is the main cause of ischemic 
strokes.

 z Pain over the face or neck, often refractory to common anal-
gesics, is often the first sign. If untreated, this may progress to 
neurologic deficits. 

 z A CT angiogram is the preferred diagnostic test. MRI and mag-
netic resonance angiography also may demonstrate the lesion 
but are more time-consuming, and less available to the ED. A 
regular head CT may show some suggestion of a dissection, 
but these are often missed. 

 z Once diagnosed, treatment should begin as soon as pos-
sible. Treatment with anticoagulation or antiplatelet agents 
is considered first-line care. Endovascular repair or even open 
surgical repair is done in special circumstances or as part of a 
clinical trial.

Cervical artery dissection is classified 
as extracranial or intracranial, and verte-
bral or carotid dissection. The incidence 
of extracranial vertebral dissection is 
more common in a younger population, 
and internal dissection is more com-
mon in older age groups.6 Traumatic 
or increased mechanical stress is asso-
ciated with extracranial dissection.5 
Interestingly, there are more physicians 
among CeAD stroke patients than non-
CeAD stroke patients, and CeAD with 
local symptoms has a higher reported 
incidence for physicians than non-phy-
sicians.4 This may be because physicians 
may have an increased awareness of the 
significance of their symptoms, or they 
may seek centers with more advanced 
testing facilities. 

Etiology 
CeAD etiology can result from 

traumatic or spontaneous dissection. 
Spontaneous dissection refers to cases in 
which a cause is not immediately iden-
tifiable, or the presence of major trauma 
is lacking. Spontaneous dissection has 
been the most studied, as it often affects 
young people, resulting in devastating 
morbidity and mortality. Aside from 
specifics on susceptibility of dissection 
at certain locations along the vertebral 
and internal carotid arteries, there have 
been few studies looking at traumatic 
etiology. 

Traumatic Dissection
Traumatic etiology is considered 

when blunt or penetrating trauma has 
occurred to the head and/or neck. In 
1974, Crissey and Bernstein identi-
fied four mechanisms of injury to the 

carotid artery. Type I injuries result 
from a direct blow to the neck. Type II 
injuries, which are the most common, 
result from hyperextension and contra-
lateral rotation of the head and neck. 
Type III injuries result from intraoral 
trauma. Type IV injuries are associated 
with skull base fractures that involve the 
sphenoid or petrous bones.7 Minor or 
unidentifiable (but suspected) trauma 
leads to the CeAD being classified as 
spontaneous. Minor trauma may include 
sudden head movements, neck manipu-
lation, coughing, sneezing, and perform-
ing the Valsalva maneuver.

Spontaneous Dissection
There have been conflicting studies 

on whether traditional cardiac risk fac-
tors have an association with CeAD in 
cases of spontaneous dissection. Cardiac 
risk factors, which include hypertension, 
hypercholesterolemia, diabetes mel-
litus, and smoking, previously have been 
thought to be associated with vertebral 
artery and internal carotid artery dis-
section.5,8 This is contrary to the only 
prospective study of risk factors associ-
ated with CeAD, where preliminary 
results support the belief that there 
is no causative relationship between 
general cardiovascular risk factors, with 
the exception of migraine, and CeAD.9 
Recent infection was reported in only 
21% of CeAD.10

Spontaneous dissections are thought 
to have some hereditary etiology that 
may independently increase the risk of 
CeAD, or increase the risk of CeAD in 
minor trauma. These hereditary factors 
may include connective tissue disor-
ders such as Ehlers-Danlos syndrome, 

Marfan syndrome, polycystic kidney 
disease, osteogenesis imperfecta, fibro-
muscular dysplasia, alpha 1 antitrypsin, 
and homocysteinuria.11 All of these dis-
orders lead to connective tissue abnor-
malities within the vessel wall structure. 
CeAD was found to be the initial mani-
festation for 12.1% of fibromuscular 
dysplasia patients.12 Studies have dem-
onstrated a link in first-degree relatives 
who have connective tissue disorders 
for patients with spontaneous cervical 
artery dissection. 

However, even with all of these 
genetic and familial relations, there is 
no definite heritable risk, as relatives of 
CeAD patients had fewer strokes at a 
young age than relatives of non-CeAD 
ischemic stroke patients.13 The largest 
retrospective review on familial associa-
tion of connective tissue disorders found 
a very low association with CeAD 
ischemic stroke. Specifically, less than 
1.0% of ischemic stroke CeADs have 
any association with familial connective 
tissue disorders.14 It is has been reported 
that the majority of studies that found 
a positive relationship between CeAD 
and connective tissue disorders had sig-
nificant sampling bias. This is important 
knowledge to impart to patients with 
connective tissue disorders who may be 
concerned about their risk of CeAD. 

There are genetic factors that have an 
association with cerebrovasculopathy, 
which subsequently have been found 
to correlate with CeAD. These include 
genes that have a role in homocystin-
uria, venous thrombosis, subarachnoid 
hemorrhage, Ehlers-Danlos syndrome, 
familial dermal connective tissue abd-
normalities, and Loeys-Dietz syndrome. 
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Elevated homocysteine levels are an 
independent risk factor for atherosclero-
sis and stroke. High levels of homocys-
teine contribute to endothelial damage 
and susceptibility to arterial thrombosis 
through increased oxidative stress. 
Individuals with elevated homocyste-
ine levels and mutations in methylene 
tetrahydrofolate reductase (MTHFR), 
an enzyme that helps with the metabo-
lism of a co-substrate for homocysteine 
metabolism, have a positive association 
with CeAD.15 Furthermore, lowering 
homocysteine levels with vitamin B and 
folic acid supplements may have a role 
in prevention and therapy for CeAD. 

Although it is difficult to make an 
association between rare genetic dis-
orders and CeAD because of its low 
prevalence, there have been a few other 
genes associated with CeAD. ICAM 
is involved in cell migration across 
endothelium. COL3A1 is involved in 
type III collagen production (part of 
extracellular membrane). COL5A2 is 
involved in type V collagen (part of 
fibrillar formation). TGFBR2 regu-
lates smooth muscle cell migration.16 
PHACTR1, a gene that encodes for a 
protein involved in tubule formation 
in endothelial cells, has an increased 
association with myocardial infarction, 
migraines, and CeAD.17 All of these 
genes have demonstrated varying asso-
ciations with CeAD through clinical 
studies.

There have even been several case 
reports of CeAD in postpartum women. 
It is difficult to determine whether 
the intense Valsalva during pregnancy, 

numerous hemodynamic factors 
(increased blood volume, increased 
CO, increased wall forces), hormonal 
changes, or advanced maternal age 
(increased arterial stiffness) during preg-
nancy play a role in the pathophysiology 
of CeAD in peripartum women.18,19 
There is no increased risk of recurrent 
CeAD during pregnancy for women 
who had a previous CeAD.20 

Other seemingly benign mechanisms, 
such as riding on roller coasters and 
neck manipulation, have been associated 
with cervical artery dissection, likely due 
to shearing forces.10 Historically, educa-
tion on CeAD almost always will men-
tion neck manipulation as a risk factor, 
yet there is little statistical evidence to 
demonstrate this relationship.21 Studies 
typically fail to demonstrate causation. 
Futhermore, patients with neck pain 
often seek chiropractic manipulation, 
when in fact the neck pain is the initial 
symptom of the CeAD. It becomes 
nearly impossible to determine which 
came first. These patients actually may 
have presented to the chiropractor with 
an existing dissection. Many studies rely 
on self-reporting and suffer from recall 
bias, and improper coding for CeAD 
associated with spinal manipulation. 
A large majority of studies are case 
reports.22 Because of this, the positive 
predictive value in spinal manipulation 
with CeAD has been low. Cai et al re-
analyzed their own data with the appro-
priate diagnosis, which revealed a much 
higher positive predictive value between 
spinal manipulation therapy and cervi-
cal artery dissection.23 Conclusions 

that appeared at first glance to be more 
speculative and anecdotal actually may 
be statistically significant. 

Multivessel Dissection
Single vessel CeAD is relatively 

rare, and, subsequently, multiple vessel 
CeAD is even more rare. Underlying 
vasculopathy, such as fibromuscular dys-
plasia, and environmental triggers, such 
as recent infection, cervical manipula-
tion, and remote history of head and 
neck surgery, have an increased risk of 
multiple vessel CeAD.24 Multivessel 
vs. single-vessel involvement does not 
change the risk of stroke.21 

Pathophysiology 
Cervical dissection pathophysiology 

is no different from that of any other 
vascular dissection. It often begins with 

Table 1. Risk Factors, Symptoms, and Signs of Cervical 
Artery Dissection

Risk factors Major blunt or traumatic injury 
Minor trauma:
   • Sudden movement, neck manipulation, coughing, 
     Valsalva, riding roller coasters
Hypertension, hyperlipidemia, diabetes mellitus, smoking
Connective tissue disorders
Vasculopathy

Symptoms Headache, ptosis, unilateral facial and/or neck pain
Cerebral vascular accident symptoms
Cerebellar symptoms

Signs No specific exam findings unless causing a cerebral vascular 
accident or Horner’s syndrome. Primarily present with 
subjective symptoms listed above.

Figure 1. Internal Carotid 
Artery with Dissection 
and Occlusion 
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an intimal tear that results in stenosis, 
occlusion, or dissecting aneurysm (also 
known as pseudoaneurysm). The intimal 
tear may explain the pathophysiology in 
spontaneous dissection, but aneurysmal 

formation is the major cause in develop-
ing a CeAD due to trauma. 

The majority of dissections result 
in stenosis 48% of the time, followed 
by occlusion (35%) and dissecting 

aneurysm (17%).1 (See Figures 1 and 2.)
Spontaneous dissection pathophysiol-

ogy becomes less evidence-based and 
more speculative when the question 
arises of whether an intimal tear always 
occurs and why it occurs. Most of the 
theories in spontaneous dissection result 
from research performed on connective 
tissue disorders. For example, it has been 
demonstrated that medial degenera-
tion involves inflammatory infiltration 
in patients with Marfan syndrome, and 
it is possible that these defective com-
ponents of the extracellular matrix are 
potent attractants for macrophage che-
motaxis and subsequent dissection along 
the media.25 In addition to defective 
arterial wall structure, it is thought that 
increased wall forces may be a signifi-
cant contributor in the development of 
CeAD. The tear may not be obvious or 
even present in some cases of spontane-
ous dissection. 

Subintimal dissections form between 
the intima and media, and usually result 
in intramural hematomas, which lead 
to stenosis of the vessel. Subadventitial 
tears are those that form between the 
media and adventitia, and usually result 
in aneurysmal dilation. This defect 
will extend or dissect along the plane 
of injury. Extracranial vs. intracranial 

Figure 2. Complete Right Internal Carotid Artery Occlusion Secondary to Dissection

Images courtesy of Dr. Linda Heier, Chief of Neuroradiology at Weill Cornell Medical Center, New York, NY.

Figure 3. Internal Carotid with Intimal Flap
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dissections have different rates of intra-
mural vs. aneurysm formation. 

Depending on the origin of dissec-
tion and vessel involved (carotid vs. 
vertebral), the rates of extension intra-
cranially vary. Intracranial extension 
of vertebral dissections is particularly 
disabling, with a high incidence of 
ischemic stroke or subarachnoid hemor-
rhage.26 There is a higher risk of stroke 
with vertebral artery dissection than 
with internal carotid dissection.1 Most 
often, an intracerebral hemorrhage due 
to CeAD is subarachnoid. Intracranial 
to extracranial extension also has been 
described in patients after aneurysmal 
subarachnoid hemorrhage.27 

Similar to aortic dissection, treatment 
is focused on controlling shear wall 
forces. However, intracranial pressures 
are not exposed to the same systemic 
wall forces as aortic dissections. 

Reversible cerebral vasoconstriction 
syndrome (RCVS), diagnosed by MRI 
and clinical features characterized by 
severe headaches and, infrequently, 

seizures and focal neurologic symp-
toms, have a positive correlation with 
CeAD.28 The mechanism for RCVS is 
thought to involve sympathetic dysregu-
lation of arterial tone with subsequent 
increased wall forces and susceptibility 
to dissection. 

Although dissection and resultant 
intramural hematoma/aneurysm cer-
tainly can cause symptomatic findings 
and damage, in and of itself, the resul-
tant thrombus with thromboembolic 
sequelae leads to the majority of mor-
bidity and mortality related to stroke 
and intracerebral hemorrhage. Arterial 
embolization is thought to be the main 
mechanism of ischemic stroke. There 
is an immediate threat of thromboem-
bolic phenomena from cervical artery 
dissection due to fresh clot forma-
tion, which is subject to rapid flow of 
the arterial system. This clot is fragile 
during the first several hours of this 
hyperacute phase. When actual brain 
infarction occurs, it is usually during 
this hyperacute phase and caused by 

thromboemboli.13 Spontaneous dissec-
tion is thought to result more often in 
thromboembolic phenomena than trau-
matic dissection. 

Traumatic CeAD occurs more fre-
quently at the level of the first and 
second cervical vertebrae. At the level 
of C2, there is some natural arte-
rial vulnerability due to the rotational 
forces at the atlantoaxial junction, and 
even seemingly minor neck motion can 
cause stretching and compression of the 
vertebral artery at this level. This sus-
ceptibility should be considered in cases 
of children, who have increased mobil-
ity and larger craniums.29 Spontaneous 
CeAD occurs more commonly at the 
level of the fifth cervical vertebra, and is 
characterized by increased incidence in 
people older than 50 years of age, and is 
associated with coronary artery disease, 
hypertension, and hyperlipidemia.30 
Fractures and direct trauma to C5 and 
C6 predispose the artery to dissection, 
since it enters the cervical foramen at 
these locations. 

Clinical Features 
The primary presenting symptoms 

of CeAD include headache, neck pain, 
speech disturbance, limb weakness, bal-
ance disturbance, and ptosis. (See Table 
1.) Pain and blurred vision are the most 
common antecedent manifestations.6,10 
Pain is usually unilateral over the face, 
head, and neck.6 Unilateral facial and 
neck pain should always alert the pro-
vider that a more serious underlying 
condition may be present, especially 
if this pain is refractory to treat-
ment, as is often the case with CeAD. 
Radiculopathy from compression or irri-
tation of the cervical roots also has been 
described in cases of CeAD.31 Patients 
may experience cerebellar symptoms, 
including dizziness, vertigo, ataxia, or 
brain stem and cranial nerve deficits. 

Table 2. Tests for Cervical 
Artery Dissection

• White blood count (usually high)
• D-dimer — not helpful
• 3D magnetic resonance imaging
• CT angiography — preferred

Figure 4. Internal Carotid with Intimal Flap
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Horner’s syndrome may develop in 
some cases, as the sympathetic fibers 
are being stretched over the external 
carotid sheath. Consider a dissection in 
a patient who presents with pain and 
Horner’s syndrome. There is a higher 
association of non-ischemic dissections 
than ischemic dissections with Horner’s 
syndrome.21

Overall, extracranial lesions usu-
ally present with less severe and more 
clinically vague symptoms, including 
dizziness, vertigo, tinnitus, nausea, and 
vomiting. Intracranial lesions are more 
likely to rupture because of extension of 
the dissection into the subadventitium, 
since the media is thinner, so subarach-
noid hemorrhage is the most common 
presenting symptom of intracranial 
CeAD.32 Most patients with two-vessel 
CeAD present with symptoms from a 
single vessel.21

Diagnostic Studies
Although imaging is the only incon-

testable way to diagnose a CeAD, there 
are also laboratory tests that may be 
considered on the path to diagnosis. 
(See Table 2.) CeAD is associated with 
high white blood cell (WBC) counts 
in many cases of spontaneous dissec-
tion. In these patients, imaging reveals 
signs of local inflammation around 
the affected vessels.18 D-dimer has 
been proposed as a screening tool in 
aortic arterial dissections, although 
the false-positive rate is fairly high.33 
Unfortunately, application of this tool 
has not been extended to CeAD, as 
D-dimers were found to be lower in 
cases of CeAD than in cases of aortic 
dissections.34 It is thought that with 
dissections in general, the clotted 
blood is not exposed to the systemic 
blood flow as it develops an intramural 
hematoma. 

Angiography is classically considered 

the gold standard in diagnosis of CeAD. 
A serious limitation in using angiogra-
phy is the failure to delineate luminal 
abnormalities, as well as the invasive 
and less expeditious nature of the test. 
These shortcomings make angiography 
a less than ideal diagnostic study in the 
ED.

While MRI may not be entirely 
applicable to the ED setting, it is better 
at showing luminal abnormalities and 
vessel wall hematomas, but is limited 
for vertebral artery dissection. There 
has been extensive research with regard 
to MRI quality. Two-dimensional 
MRI may be useful for diagnosis in 
cases of intramural hematomas, but 
three-dimensional MRI has been 
shown to easily identify these smaller, 
localized intramural hematomas with 
high sensitivity and specificity.35 Three-
dimensional MRI also is much better 
for visualizing segments of the vertebral 
arteries, including subacute intramural 
hematomas.36,37

CT angiography (CTA) is faster and 
less invasive than angiography, and it 
has better imaging for the vertebral 
artery than magnetic resonance angiog-
raphy (MRA). (See Figures 2-4.)

Non-contrast head CT, which is 
frequently ordered as part of the typi-
cal stroke workup, typically does not 
reveal any specific signs of CeAD, and 
it is incapable of confirming the pres-
ence of an intramural hematoma.38 
Non-contrast CT does demonstrate 
nonspecific findings, including asymme-
try, thickening, and reduced diameter of 
lumen, which can lead to suspicions of 
CeAD that may be confirmed through 
further diagnostic testing. 

On its own, a non-contrast head CT 
does not diagnose CeAD. A CTA of 
the head and neck is necessary to lead to 
a positive diagnosis of CeAD. Further 
assessment of the effects on the lumen, 

including stenosis, occlusion, and 
pseudoaneurysm, can be done with an 
MRA. (See Figure 5.) Diagnosis of cere-
bral ischemia can be accomplished with 
diffusion-weighted MRI. T1-weighted, 
3D MRI is the definitive test for diag-
nosis of CeAD because it allows for 
identification of the mural hematoma. 
Duplex ultrasound can be considered as 
an option to monitor progression of dis-
section following diagnosis. 

Differential Diagnosis 
Differential diagnosis of CeAD varies 

significantly depending on presenting 
symptoms. As the majority of symp-
toms of CeAD can be either vague or 
very specific stroke symptoms, the dif-
ferential can be broad or narrow. Signs 
and symptoms of CeAD vary and are 
similar to other more benign etiologies 
that are encountered more frequently, 
so differential diagnosis is dependent 
on factors that lead to a high index of 
suspicion.  

Management
Regardless of the number of vessels 

involved, the most important aspect of 
management of patients with CeAD 
is early treatment, which significantly 
reduces the chances of death and 
disability from major stroke. This is 
especially true in patients presenting 
with mild, non-disabling symptoms of 
CeAD.39 Patients with CeAD have an 
increased risk of stroke within 24 hours, 
and have an increased risk of recurrent 
symptoms or initial stroke within seven 
days. Treatment is targeted at prevent-
ing an immediate acute event within 
24 hours and preventing the recurrence 
or delayed primary stroke within seven 
days.40 (See Table 3.) Treatment focuses 
on minimizing neurologic insult with 
restoration of blood flow and prevention 
of bleeding. To date, there have been no 
studies that have compared outcomes 
resulting from antithrombotic, endovas-
cular repair, thrombolysis, or open surgi-
cal repairs or interventions.

The choice of antithrombotic therapy 
in the management CeAD is the sub-
ject of an ongoing debate. Confounding 
factors related to additional injury, 
including type of therapy, timing of 
antithrombotic delivery, location of dis-
section (extracranial vs. intracranial), 

Table 3. Treatment for Cervical Artery Dissection

Type of Dissection Treatment
Extracranial dissection Anticoagulation

Intracranial dissection
+ pseudoaneurysm, CVA

Antiplatelet
Endovascular stenting

Traumatic dissection Thrombolysis
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and mechanism of dissection (traumatic 
vs. spontaneous), influence the choice of 
therapy.

A meta-analysis by Sarikaya et al in 
2013 comparing antiplatelet therapy 
to anticoagulant therapy demonstrated 
that there was a large treatment effect 
in favor of antiplatelet medications in 
preventing ischemic stroke, intracranial 
hemorrhage, and death within three 
months of treatment initiation for all 
CeAD.41 Before this, the Cochrane 
review in 2010 published a large meta-
analysis that compared treatments of 
carotid artery dissection. The authors 
found no significant difference in death 
or occurrence of ischemic stroke with 
either the use of antiplatelet or anti-
coagulant treatments. With the use of 
anticoagulation, the rate of death and 
disability was more favorable, but clini-
cally relevant intracranial hemorrhage 
and major extracranial hemorrhage still 
occurred without a notable difference in 
frequency.42 

The CADISS trial is a landmark 

study, as it is the first randomized, con-
trolled study to compare antiplatelet 
therapy to anticoagulation treatment of 
extracranial cervical artery dissection. 
The study enrolled patients who had 
either local symptoms or stroke within a 
seven-day onset. The antiplatelet group 
was treated with either aspirin, clopido-
grel, dipyridamole, or both aspirin and 
clopidogrel. The anticoagulant group 
received heparin and warfarin, or just 
warfarin. There was no significant dif-
ference in outcome of stroke or death 
between the treatment groups.43 One 
major limitation of this study was that 
the mean time of onset in treatment 
after symptom onset was 10.8 days. It 
is thought that most strokes develop 
within the first seven days of brain 
ischemia.44 

One confounding problem when 
studying the treatment of CeAD is that 
the onset of symptoms may not cor-
relate with the onset of the dissection. 
There are a large majority of patients 
without symptoms who have CeAD.21 

Of note, novel oral anticoagulants 
(NOACs), which include dabigatran, 
rivaroxaban, and apixaban, have similar 
rates of recurrent stroke and fewer hem-
orrhagic complications than warfarin 
or heparin, but have increased rates of 
worsening radiographic stenosis.45 The 
majority of studies that evaluate anti-
thrombotic therapies are using warfarin 
or heparin, not the NOACs.

Due to the pathophysiology of inti-
mal tearing with either severe stenosis 
and occlusion or thromboembolic 
sequelae from rapid clot formation, 
there is an urgency to treat patients with 
CeAD within 24 hours of presentation. 
This has led the majority of physicians 
to prefer anticoagulation rather than 
antiplatelet therapy as initial treatment 
for extracranial dissections.46 Others 
have argued that while anticoagulants 
may help with the theoretical preven-
tion of clot embolization, they also may 
be detrimental to a favorable outcome 
because of potential extension of the 
intramural hemorrhage, which may 
further worsen the dissection. Most 
experts agree that antiplatelets should 
be used when there is a contraindication 
to anticoagulants, such as spinal cord 
hematoma, large intracerebral infarct, 
or intracranial extension of the dissec-
tion, which may cause subarachnoid 
hemorrhage.47 However, no definitive 
difference in outcome has been noted 
in patients treated with antiplatelets vs. 
anticoagulants, even in studies evaluat-
ing intracranial dissection.7 For these 
patients, there is a theoretical increased 
risk, which has not been statistically 
proven, of hemorrhagic transformation. 
Within these studies, the only patients 
who experienced hemorrhagic stroke 
after the onset of a CeAD were those 
who were treated with anticoagulants.48 
New ischemic stroke occurs in up to a 
quarter of patients with CeAD, regard-
less of antiplatelet or anticoagulant 
therapy.49  

Medical therapy is the primary treat-
ment for extracranial CeAD. Through 
2014, there have been no studies to 
support the use of endovascular repair 
(stent or coils) over medical therapy 
for either extracranial or intracranial 
CeAD. Endovascular repair generally 
is reserved for patients with CeAD 
who have intracranial complications. 

Figure 5. Vertebral Dissection with Pseudoaneurysm 
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Extracranial lesions preferably are 
treated with antithrombotic medica-
tion, since the occurrence of subsequent 
stroke and intracranial hemorrhage is 
relatively low. 

Endovascular stenting or proximal 
occlusion (coils) may be the best options 
for intracranial dissections with com-
plications, such as pseudoaneurysm 
rupture, impending infarct in the basi-
lar system, posterior system ischemia, 
refractory medical therapy, or other 
general contraindications to antiplate-
lets.16 Although endovascular repair 
is reserved primarily for intracranial 
complications, the use of stenting has 
been described in cases of completely 
occluded bilateral extracranial internal 
carotid artery (ICA).50 Interventional 
radiology has become more involved in 
the routine management of aneurysm 
and pseudoaneurysm with permanent 
vessel sacrifice. While there is already 
significant potential morbidity with 
vessel sacrifice, there is also the threat 
of a thromboembolic process with the 
coils, especially with newer methods 
that combine coils with liquid embolic 
agents such as Onyx.51 

Thrombolysis is indicated in certain 
scenarios, but it comes with significant 
risks, which include distal embolic 
sequela when the clot breaks apart and 
risk of converting intramural hema-
toma to dissecting aneurysm. The use 
of thrombolysis is generally limited to 
cases of traumatic dissection. Surgical 
repair options for the treatment of 
CeADs include cervical artery ligation, 
thromboendarterectomy, extracranial to 
intracranial bypass, and interposition 
grafts. 

Significant morbity and mortality are 
associated with these procedures. 

Regardless of the methods employed 
to manage cases of CeAD, stroke sever-
ity is the best predictor of outcome. 
Outcomes from thrombolysis in isch-
emic stroke are similar whether the 
stroke is due to CeAD or other causes. 

Additional Factors
Not only is it important that the 

emergency physician has a good under-
standing of the laboratory and specific 
imaging studies important to diagnosis 
and management of CeADs, but it 
is also of paramount importance for 

diagnosis, management, and disposi-
tion that the facility have the capa-
bility to perform these procedures. 
Comprehensive stroke centers are 
specialized and equipped to provide 
necessary multimodal neuroimaging for 
diagnosis of complex cases that lead to 
better patient outcomes through more 
adequate treatment. This is especially 
true for CeAD-related ischemic strokes, 
where it was found that these centers 
have an increased frequency of diagnosis 
of CeAD. Early diagnosis of CeAD 
correlates with an increased number of 
revascularization therapies conducted 
in the acute phase, which contributes to 
better outcomes in patients with more 
severe CeAD-related strokes.52 

The incidence of recurrent CeAD is 
higher than initially thought because 
of a lack of specific symptoms. In one 
study, 79% of patients with recurrent 
CeAD were asymptomatic.53 Age and 
basilar artery involvement are indepen-
dent predictors of unfavorable outcomes 
in cases of CeAD with ischemic stroke.9 
Neurologic deterioration occurs more 
frequently in women, bilateral vertebral 
artery involvement, and intracranial 
vessel involvement.54 Neurologic dete-
rioration, specifically National Institutes 
of Health Stroke Score > 8 during 
the first 24 hours in ischemic stroke 
patients, often is related to CeAD and 
hemorrhagic transformation.55 This 
warrants immediate repeat imaging. 
Compared to the general population, 
there is an increased frequency of post-
traumatic stress disorder in patients who 
recover from CeAD, and they also have 
decreased mental quality of life and 
coping abilities.56 

Summary 
Untreated, the risk of subsequent 

stroke after CeAD remains high. Up 
to 56% of patients will suffer a stroke 
within 24 hours, and as many as 82% 
will suffer a stroke within seven days 
of symptom onset. It is imperative that 
patients are identified early and that 
appropriate imaging be performed 
immediately. Traumatic CeAD needs to 
be evaluated on mechanism and symp-
toms alone, and one should not delay an 
evaluation if neurologic symptoms are 
not present. Patients will need hospi-
talization and evaluation by appropriate 

trauma and/or comprehensive neuro-
interventional services.  
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CME/CE Questions
1. Which age group is most likely to 

acquire a CeAD?
a. Children 
b. Young adults, age 18-35
c. Middle age adults, age 35-55
d. Older adults and elderly, age 55+

2. What is a common ED complaint 
that is also found to have a genetic 
predisposition associated CeAD?
a. Migraine headache
b. Homocystinuria
c. Ehlers-Danlos syndrome
d. Osteogenesis imperfecta

3. People with a connective tissue 
disorders comprise what percentage 
of patients with an ischemic stroke 
after a CeAD?
a. 25%
b. 50%
c. 10%
d. 1%

4. What is the order of complications 
from CeAD by prevalence?
a. Dissecting aneurysm, vessel 

occlusion, vessel stenosis
b. Vessel stenosis, vessel occlusion, 

dissecting aneurysm
c. Dissecting aneurysm, vessel ste-

nosis, vessel occlusion
5. There is an increased risk of stroke 

with internal carotid artery dissec-
tion compared to vertebral artery 
dissection.
a. True
b. False
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6. What is the most likely cause of 
ischemic stroke after CeAD?
a. Vessel stenosis
b. Thromboembolism
c. Extension of dissection 

7. What is the most common cervical 
level for traumatic CeAD?
a. C1
b. C2
c. C4
d. C5

8. What is the most common cervical 
level for spontaneous CeAD?
a. C1
b. C2
c. C4
d. C5

9. What are the most common pre-
senting symptoms for spontaneous 
CeAD?
a. Neck/face pain, blurred vision
b. Headache, vertigo
c. Ptosis, miosis
d. Limb weakness, speech problems
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Evaluation and Management of Cervical Artery  
Dissection in the Emergency Department

Risk Factors, Symptoms, and Signs of Cervical 
Artery Dissection

Complete Right Internal Carotid Artery Occlusion Secondary to Dissection

Risk factors Major blunt or traumatic injury 
Minor trauma:
   • Sudden movement, neck manipulation, coughing, 
     Valsalva, riding roller coasters
Hypertension, hyperlipidemia, diabetes mellitus, smoking
Connective tissue disorders
Vasculopathy

Symptoms Headache, ptosis, unilateral facial and/or neck pain
Cerebral vascular accident symptoms
Cerebellar symptoms

Signs No speci� c exam � ndings unless causing a cerebral vascular 
accident or Horner’s syndrome. Primarily present with 
subjective symptoms listed above.

Images courtesy of Dr. Linda Heier, Chief of Neuroradiology at Weill Cornell Medical Center, New York, NY.

Internal Carotid with Intimal Flap Tests for Cervical Artery 
Dissection

• White blood count (usually high)
• D-dimer — not helpful
• 3D magnetic resonance imaging
• CT angiography — preferred
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Treatment for Cervical Artery Dissection

Type of Dissection Treatment
Extracranial dissection Anticoagulation

Intracranial dissection
+ pseudoaneurysm, CVA

Antiplatelet
Endovascular stenting

Traumatic dissection Thrombolysis

Vertebral Dissection with Pseudoaneurysm Internal Carotid Artery 
with Dissection and 
Occlusion
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