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Treatment issues in spontaneous cervicocephalic
artery dissections
Marcel Arnold1, Urs Fischer1, and Marie-Germaine Bousser2

The management of cervicocephalic arterial dissections raises
many unsolved issues such as: how to best acutely treat
patients who present with ischemic stroke or occasionally
with sub-arachnoid hemorrhage? How to best prevent ischemic stroke in patients who present with purely local signs
such as headache, painful Horner Syndrome or neck pain?
How long and how should patients be treated after cervicocephalic arterial dissections? Can patients resume their sports
activities and when? The consensus is that, given the
well-established initial thromboembolic risk, an urgent antithrombotic treatment is required in patients with a recent
nonhemorrhagic cervicocephalic arterial dissection, but
the type of antithrombotic treatment – anticoagulants or
aspirin – as well as the indication for a local arterial treatment
such as angioplasty/stenting remain debated. Evidence from
a randomized clinical trial would be welcome but such a trial
raises major issues of methodology, feasibility and funding.
Meanwhile, cervicocephalic arterial dissection remains a situation when a bedside clinician should use, on a case-by-case
basis, best clinical judgment and adopt a stepped care approach in the minority of patients who deteriorate despite
initial treatment.
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Introduction
Spontaneous cervicocephalic artery dissections (CCAD) are
increasingly recognized as a major cause of ischemic stroke,
particularly in young subjects (1, 2), and CCAD treatment
remains highly controversial. No randomized clinical trial
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(RCT) has so far been performed, and in the numerous
published case series and reviews, treatment options range
from no treatment – other than analgesics for head or neck
pain – to a variety of treatments as different as anticoagulation,
aspirin, thrombolysis, surgery and angioplasty with stenting.
Such a diversity of treatment options merely reflects the huge
heterogeneity of CCAD, linked to the association of several
crucial factors:
 clinical presentation, which includes isolated pain, pain with
local signs, ischemic events going from transient ischemic
attacks (TIA) to massive cerebral infarction and sub-arachnoid
hemorrhage (SAH)
 arterial involvement, which may be single or multiple,
extracranial far more frequently than intracranial, and in the
carotid territory more frequently than in the vertebrobasilar
territory
 morphological status of the artery, which is highly variable,
with a lumen that can be normal, stenosed, occluded, enlarged
by a dissecting aneurysm or even ruptured, and
 delay from symptom onset to stroke, which is crucial in
such a dynamic condition in which the dissected artery can
rapidly reopen or remain occluded and in which patients with
purely local symptoms experience an ischemic stroke a few
days later.
Given this heterogeneity, there can be no uniform treatment
in CCAD. The pros and cons of the various treatment options
should be discussed on a case-by-case basis taking into account
the four above-mentioned major factors. The bedside clinician
dealing with CCAD patients mainly faces three situations,
which themselves raise a number of treatment issues: first,
issues of acute stroke treatment in patients presenting with
stroke; second, issues of prevention of ischemic stroke in
patients presenting with local symptoms or TIA; and third,
issues of long-term postdissection treatment. Finally, the
question arises as to what is the feasibility of a RCT in CCAD.

Treatment issues in acute stroke due to CCAD
By far, the most frequent variety of stroke in CCAD is ischemic
stroke, which is the only type of stroke occurring in extracranial dissections, and the most frequent one in intracranial dissections. However, some patients with intracranial
dissections present with SAH, either alone or with ischemic
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stroke, and obviously require a totally different therapeutic
approach.

Ischemic stroke
In the largest series of CCAD to date, 410 of 696 patients (59%)
presented with ischemic stroke (3). Two points should be
emphasized before discussing treatment options: first, whereas
the diagnosis of dissection can be sometimes easy when
ischemic stroke occurs after trigger factors (e.g., cervical
manipulation, roller coaster ride, blunt cervical trauma,
etc.), followed by head or neck pain for a few days in a young
stroke patient, it is far more difficult if ischemic signs occur
without any preceding symptoms or local signs such as
Horner’s syndrome, so that in many cases, treatment has to
be decided upon and performed without knowing that dissection is the cause. Second, brain imaging and transcranial
Döppler (TCD) studies suggest that the most common mechanism leading to ischemic stroke in internal carotid artery
dissection (ICAD) is artery-to-artery thromboembolism.
However, hemodynamic impairment, alone or combined
with thromboembolic events, is possible and should be looked
for with TCD (4–7).
As in all ischemic strokes, the primary issue is to save the
brain tissue at risk in order to allow the best possible recovery.
The most effective way to save oligo-ischemic brain tissue is to
re-open the occluded artery as early as possible, which can be
achieved by several methods; the most widely used is intravenous (IV) thrombolysis with rt-PA, which is a very effective
ultra early treatment for patients with acute ischemic stroke (8,
9). The CCAD was not an exclusion criterion in the large
multicenter RCT showing the efficacy of rt-PA in acute
ischemic stroke but the number of patients with CCAD
included in these studies is not known because such patients
were neither identified before thrombolysis nor analyzed
retrospectively. The results of recent retrospective and uncontrolled observational studies of CCAD patients treated with IV
thrombolysis suggest that safety, including the risk of intracerebral hemorrhage, and efficacy are similar to those in patients
with other causes of ischemic stroke. Potential complications
from longitudinal or transversal expansion of wall hematoma
and vessel rupture causing cervical hemorrhage or SAH have
not been reported (9–12).
Despite the lack of evidence, and although further data are
needed, there is thus a strong case in favor of using IV rt-PA in
patients with an acute ischemic stroke due to extracranial
CCAD. Other options to reopen the artery include arterial
thrombolysis (13), mechanical clot extraction, and acute
stenting of a stenosed CCAD, followed by intra-arterial
in situ thrombolysis or clot extraction, which have all been
performed successfully in selected cases (14, 15).
This hyperacute IV or intra-arterial treatment only applies
to a minority of patients with CCAD. In all other cases, as well
as after the hyperacute treatment, all agree that an antithrombotic treatment is indicated but there are endless debates about
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which antithrombotic treatment should be given: heparin or
aspirin? Heparin is the classically recommended treatment and
is still used by a majority of stroke centers (16). However, both
the available data from meta-analysis and observational studies and the classical arguments in favor of heparin strongly
question this recommendation. Comparing antiplatelet drugs
with anticoagulants, a Cochrane Database systematic review of
36 eligible observational studies including 1285 patients found
no significant difference in the odds of death (OR 202, 95% CI
062–660) or the occurrence of ischemic stroke (OR 063, 95%
CI 021–186) (17). There was, based on 36 studies including
463 patients, a nonsignificant trend in favor of anticoagulants
(OR 177, 95% CI 098–322) but symptomatic intracranial
hemorrhages (08%) and major extracranial hemorrhages
(16%) occurred only in the anticoagulation group (17).
Another meta-analysis identified 34 nonrandomized case
series including a total of 762 patients, of whom 494 received
anticoagulants and 268 antiplatelet drugs (18). Only one of
these studies was prospective (19). The risk of death was similar
in the two groups (18%) and this was also the case for the risk
of stroke: 19% in the antiplatelet group vs. 2% in the anticoagulant group. The combined endpoint of stroke or death
occurred in nine of 268 (34%) patients in the antiplatelet
group and 19 of 494 (38%) in the anticoagulant group
(P 5 043). In a recent case series of 298 patients with internal
carotid artery dissection, of whom 202 received anticoagulants
and 96 received aspirin, the frequency of ischemic events
(including TIAs) was 59% with anticoagulants vs. 2% with
aspirin. Symptomatic intracerebral hemorrhage was observed
in two anticoagulated patients and in none of the patients
treated with aspirin (20). The results of these meta-analysis and
observational data should be interpreted with extreme caution
in the absence of randomization, but taken together, they
nevertheless suggest that there is no superiority of anticoagulation over aspirin.
As regards the classical arguments in favor of heparin, the
main one is the underlying prevailing thromboembolic mechanism of ischemic events in CCAD (distal emboli from a
stenosis, embolization during recanalization of an occluded
artery, and presence of a floating thrombus in some patients).
However, there is no proof or scientific reason to think that
antiplatelet drugs, which are used in other varieties of arterial
stenosis or occlusion (21), would not be as effective to address
this thromboembolic mechanism. The possibility of a hemodynamic mechanism underlying ischemic events in CCAD is
often considered as an argument in favor of heparin because of
the greater efficacy of anticoagulants over aspirin in low-flow
situations, but it is not known whether this holds true for
CCAD. Finally, the benefit/risk ratio of aspirin at the acute
phase of ischemic stroke has been shown to be superior to that
of heparin in randomized-controlled trials (22) so that heparin
is nowadays rarely used in the acute treatment of cerebral
infarction. Why heparin should be better than aspirin when the
infarct is due to CCAD remains unclear, but even if heparin was
indeed more effective, it may not be worth the risk and
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inconvenience, considering the low risk of recurrent events in
patients with ischemic stroke due to CCAD (20). Given these
uncertainties, our first choice in patients with ischemic stroke
due to CCAD is, as in other ischemic strokes, 300 mg of aspirin.
Heparin is given – provided there are no contra-indications,
such as a large infarct – in the rare cases with intraluminal
thrombus, low middle cerebral artery (MCA) flow, or recurrence of ischemic events despite aspirin, if endovascular
treatment is not feasible.
Symptomatic treatment of ischemic stroke due to CCAD is
similar to that of other ischemic stroke; stroke unit care, which
has a well-proven efficacy in reducing death, disability and
need for long-term institutional care; bed rest if hemodynamic
compromise is present; general medical management; hemicraniectomy in malignant MCA infarction; posterior brain
surgery in large compressive cerebellar infarcts; and early
rehabilitation (23, 24). Pain killers should be added for the
headache, which may be extremely severe for several days and
may last up to a month.
In summary, in ischemic stroke due to CCAD, as in all other
varieties of ischemic stroke, the prognosis depends mainly on
the amount and topography of brain cell damage. Treatment
includes:
 reopening of the artery in the first few hours when feasible
and by the most appropriate method on a case-by-case basis
 antithrombotic treatment: aspirin or heparin according to
the best clinical judgment
 decompressive surgery in a few selected cases, and
 stroke unit care with the usual general medical treatment
including bed rest if TCD shows signs of hemodynamic
compromise.

SAH
SAH is rare and occurs only in intracranial artery dissections,
mostly in the vertebrobasilar system (intracranial vertebral
artery dissections (VAD) and basilar artery dissections) (25).
Usually easily detected on CTscan, SAH may only be diagnosed
at lumbar puncture, which should therefore be performed in
case of clinical suspicion in patients with intracranial dissection before embarking on an antithrombotic treatment. If SAH
is present, antithrombotic treatment is definitely contraindicated, even in patients who have both SAH and ischemic
events. Symptomatic treatment of SAH is the same as in other
varieties of SAH but the main issue is about the specific local
arterial treatment, which is much more complicated and
debated than for the classical aneurismal SAH. Surgery has
been successfully used in patients with SAH due to intracranial
VAD to prevent re-bleeding (26), but nowadays, surgery is
more and more replaced by endovascular therapy such as
stent-assisted coil embolization (27, 28). A rare therapeutic
option of a large intracranial dissecting vertebral artery
aneurysm is the proximal occlusion of the dissected artery,
provided that the contralateral vertebral artery is patent (29).

Treatment issues in patients with CCAD
presenting with local signs and/or TIA
The issue in patients presenting with local signs or TIA is no
longer that of the acute stroke treatment but the prevention of
cerebral infarction, the most feared complication.

Local signs and TIAs
Local signs are extremely frequent and have a high diagnostic
value in extracranial CCAD. The most frequent are headache;
cervical or neck pain, which are present in 80–90% of cases;
Horner syndrome, which is present in 30–40% of intracranial
atherosclerotic disease (ICAD); and cranial nerve palsy, in 5–
10% of ICAD (30–33). They may resume the presentation in
up to one third of ICAD (34), probably far less in VAD (31). In
the other cases, they precede the onset of ischemic stroke or,
more rarely, in about 20% of cases (30), they occur together
with the ischemic stroke. When this is the case, the issue is
again at acute stroke treatment, whereas, when they are
isolated, the crucial question is of the risk of ischemic stroke
and how to prevent it. The same question applies even more
urgently to patients presenting with TIAs, which occur in 15–
29% of ICD (32) and 19% of VAD (31). For obvious reasons,
there are no prospective data on the natural history of CCAD
patients presenting with purely local signs and/or TIAs. Retrospective data indicate that ischemic stroke may occur up to
one-month in ICAD, with 82% during the first week (30). The
interval is much shorter in TIAs, from one-hour to 17 days in a
recent series of VAD, with a median time interval of one-day
(31), but only half of the patients with TIAs later had an
ischemic stroke. Predictors of ischemic stroke in patients with
isolated local signs are poorly identified but include TIAs (30,
31), silent microemboli at TCD (35), silent infarcts on MRI,
TCD signs of hemodynamic compromise, stenosis 480% or
occlusion of the dissected artery (33). These predictors, which
have been established for ICAD, probably apply to VAD,
although this has not been specifically studied.

Treatment of patients with local signs and/or TIAs
The issue is the choice of the best therapeutic options to
prevent ischemic stroke, with the same dilemmas: which
antithrombotic treatment: heparin or aspirin? Should bed
rest be advised? Should the patient be hospitalized? Is a local
arterial treatment needed and which one?
There are again no data on the comparison of anticoagulants
and antiplatelet drugs in the prevention of cerebral infarction
due to CCAD, but the present evidence from RCT favors the
general use of antiplatelet drugs in arterial diseases (23). Why
should it be different in stenosis or occlusion of dissected
arteries? Theoretically, there is again a case in favor of anticoagulants in low-flow situations; however first, this happens in
a minority of cases, and second, there are no data showing the
superiority of anticoagulants over aspirin in very tight arterial
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stenosis or occlusion of another origin. Cases have even been
reported of intramural expansion with delayed occlusion of the
dissected carotid in anticoagulated patients (36). In the
absence of evidence, the choice of the antithrombotic treatment should thus remain at the discretion of the practicing
physician, but there is clearly no scientific reason to stick to the
classical recommendation to use anticoagulants to prevent
cerebral infarction in CCAD.
With regard to other treatment options, their use depends
on a case-by-case basis risk stratification and on a stepped care
management according to the evolution of the patient.
For some patients, mainly those with isolated local symptoms and a normal arterial lumen or a stenosis o50%, who
seem to have a very low risk of ischemic stroke, aspirin on an
outpatient basis may be sufficient (20, 33). This probably also
applies to patients with ICAD seen after one-month, who also
seem to have a very low risk, whatever the status of the artery
(30), and possibly to patients with VAD although there are no
similar studies.
For patients with local signs and/or TIA with a stenosis
450% or occlusion, who are known to have a higher risk of
cerebral infarction (33), stroke unit care and antithrombotic
treatment are required and bed rest may be added if there are
TCD signs of hemodynamic risk. Initial stenting has been
advocated (37), but the very low risk of ischemic stroke with
the usual medical treatment, irrespective of the persistence of
severe stenosis or occlusion, probably does not justify this
approach (20, 38). In the few patients who have a new
occurrence (if they had only local symptoms) or a recurrence
of TIAs, a more aggressive treatment is required with reinforcement of the antithrombotic treatment using, for example,
both heparin and aspirin, and/or, when feasible, performing
angioplasty with stenting, which requires a previous high dose
of clopidogrel (28, 37).

Treatment issues after CCAD
Type and duration of treatment
After the acute stage, the question arises of the type and
duration of antithrombotic treatment, which, respectively,
depends on the initial treatment and the arterial outcome.
When heparin or low-molecular-weight heparin is initially
used, it is usually replaced by oral anticoagulants as soon as the
patient has stabilized, but replacement by antiplatelet drugs is
another option. No change is usually needed when patients are
initially treated with aspirin. The arterial outcome (as assessed
by ultrasound CTA or MRA) is extremely variable and is best
known for extracranial ICAD (38–43). Although recanalization may occur within a few days (38), most dissected arteries
recanalize within three- to six-months, but the rate of recanalization depends on the initial dissection pattern: dissections
with stenosis recanalize in over 90% of cases while occluded
arteries remain occluded in about 60% of cases (40–43). Initial
aneurysms persist in 60–70% of cases but an aneurysm may be
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seen later in 5–10% after an initial stenosis or occlusion (43). In
a recent study of 61 patients with VAD, the rate of complete
recanalization was 64% at 12 months, without any evidence of
a relationship with the initial pattern, but only seven had an
initial occlusion. Altogether, there are three long-term patterns
of arterial outcome of dissected arteries: normalization, which
is the most frequent; persisting occlusion; and aneurysm. In
some cases, follow-up studies indicate permanent arterial
changes, suggestive of an underlying fibromuscular dysplasia,
which was not detectable at the acute stage of dissection (44,
45).
If the dissected artery has normalized or if there is a
persisting stable occlusion, there is no reason to maintain
antithrombotic treatment. In case of persisting aneurysm or
fibromuscular dysplasia, the arterial flow may no longer be
laminar and may thus favor platelet emboli. Although this
theoretical risk has not been properly documented, it argues in
favor of long-term aspirin treatment. Several studies have
shown that persisting aneurysms after extracranial dissections
have a benign long-term prognosis and do not require surgical
or endovascular treatment (42, 43), except in the very rare cases
of aneurysm enlargement leading to local compressive symptoms, or of recurrent ischemic events distal to the aneurysm.
Overall, the long-term risk of ischemic events is very low,
ranging from 03% to 14% per year in the first few years
including events related to recurrent dissections (39, 42, 46).

Recurrences of dissection
The CCAD involve more than two arteries simultaneously or
in a short time frame in 25% of cases and may occasionally be
associated with dissections of other arteries, such as renal,
hepatic or celiac arteries (47, 48). Such cases have indistinctly
been reported as multiple dissections or as early recurrences so
that the exact frequency of early recurrences is not known. The
risk of late recurrences is also poorly known but seems very
low: 03% per year in a retrospective of 432 patients with a
mean follow-up of 31 months and none in the only prospective
series, of 48 patients, followed for a mean of 78 years (49). Late
recurrences seem to be more frequent in patients with an
underlying connective tissue disorder, while early recurrences
suggest a unique transient triggering phenomenon (50). There
is no known treatment for the prevention of recurrences,
whether early or late.

Sport activities
Many dissections occur after sports activities of all types or
after activities involving usual or unusual neck movements.
The issue of sport activities in young patients with dissections
is therefore a very frequent one. It is also one of the most
difficult, particularly when dealing with young patients who
want to resume their sports activities as early as possible. Given
the risk of ischemic stroke during at least the first month (30)
and the possibility of early recurrences of dissections (47, 48), it
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seems appropriate to avoid sports and other activities implying
forced or brisk head movements until normalization or
stabilization of the dissected artery. There are, however, very
difficult situations in which there is a tension between a
patient’s clinical best interest and their overall best interest,
particularly for professional sportsmen who need to resume
their sport activity rapidly. Later on, the low long-term risk of
recurrence suggests that many sports activities can be resumed
depending, on a case-by-case basis, on the status of the artery,
the presence of an underlying arteriopathy, the type of sports
activity and the psychology of the patient.

from an RCT would be optimal, present data suggest that the
difference in the benefit/risk ratio between anticoagulants and
antiplatelet drugs – if it exists – is very small. Given the
expected difficulties in recruitment, the risks are huge of a
type II error or of a premature cessation of the trial, as in the
Rapid Anticoagulation Prevents Ischemic Damage study,
which aimed at comparing heparin and aspirin in the far
more frequent nonlacunar ischemic strokes (53). Meanwhile,
CCAD remains a situation when a bedside clinician should use,
on a case-by-case basis, the best clinical judgment, and adopt a
stepped care approach in the minority of patients who
deteriorate despite initial treatment.

Issue of RCT in CCAD
The absence of any evidence in the treatment of CCAD points
to the need for an RCT in this condition (51). For a study
comparing anticoagulants and antiplatelet drugs, analyses
have suggested a large sample size of approximately 2800
patients. This would provide sufficient clinical end-points to
detect a 5% difference in the proportion of patients dependent
or dead from 20% to 15% (a 25% relative odds reduction). A
UK-based feasibility study, Cervical Artery Dissection in
Stroke Study (52), started in 2006 and has recruited 80 patients
up to August 2010. It is likely that an international collaboration will be needed to recruit such a number of patients and to
obtain sufficient funding. Moreover, several methodological
issues still arise. First, is it appropriate to mix patients with
local signs only, in whom the primary aim is the prevention of
stroke, and patients with established ischemic stroke, in whom
the main focus is on improving stroke outcome? Second,
would it be feasible to perform an RCT devoted only to
prevention in patients with purely local signs or TIAs? And
what should be compared on top of antithrombotic treatment:
anticoagulants vs. aspirin or stenting vs. no stenting? Third,
should only extracranial dissections be included or also
intracranial (excluding those with SAH)? And what about
VAD involving the V3 segment that often extends intracranially with an unknown risk of bleeding? Fourth, what would
be the best endpoint? The combination of death and disability
was used by the Cervical Artery Dissection and Ischemic Stroke
Patients group to calculate the number of 2800 patients
required in an RCT (51), by contrast to nearly all recent RCT
of acute stroke treatment, which used total or partial recovery
(8) as the primary endpoint. Furthermore, it is likely that in an
RCT, the event rate would be lower than the 20% death and
disability rate obtained from meta-analysis of historical series.
It might be further lowered if a huge number of patients with
purely local signs were included.

Conclusion
The CCAD is an extremely heterogeneous condition that raises
many unsolved treatment issues. The only consensus is that
patients with recent extracranial CCAD should urgently
receive an antithrombotic treatment. Although evidence
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