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Sudden neck movement and cervical artery dissection
John W. Norris, Vadim Beletsky, Zurab G. Nadareishvili, on behalf of the Canadian Stroke
Consortium

T

wo recent deaths from artery dissection following
neck manipulation by chiropractors have focused
media and medical attention on the relation between sudden neck movement and cervical artery dissection. Although the first case of carotid artery dissection due
to chiropractic neck manipulation was described over 50
years ago,1 the frequency of carotid and vertebral artery dissection as a cause of stroke has only been recognized in the
last decade. Since then, there have been many publications
and case reports on this topic. In a recent Canadian survey,
dissection of the cervical arteries was one of the most common causes of stroke in patients less than 45 years of age.2
During the past year the Canadian Stroke Consortium,
a national network of stroke physicians, has been prospectively collecting detailed information on cases of dissection
of the cervical arteries. Seventy-four patients have been
studied so far: their age range was 16–87 years (mean 44
years), 60% were male, and there was a predominance of
vertebrobasilar artery dissections compared with carotid
artery dissections (72% v. 28%). Most (81%) of the dissections were associated with sudden neck movement, ranging
from therapeutic neck manipulation to a vigorous game of
volleyball, but some occurred during mild exertion such as
lifting a pet dog or during a bout of coughing.
The vertebral artery is extremely vulnerable to torsion

injury because it winds around the atlas to enter the skull:
any abrupt rotation may stretch the artery and tear the delicate intima. Thrombosis formed over this vascular injury
may subsequently be dislodged and may embolize to the
brain. This is probably the most frequent cause of stroke in
these patients and produces a characteristic angiographic
appearance sometimes with “false” aneurysms (Fig. 1).3 Less
frequently, the vessel may be occluded by a collar of
hematoma forming in the vessel wall at the site of the
dissection.
Angiographic evidence of injury to the vertebral artery is
nearly always at the C1–2 level. The carotid artery, lying
freely in the soft tissues of the neck, is more mobile and less
vulnerable but is tethered adjacent to C2, so that dissections may occur 1–2 cm distal to the bifurcation (Fig. 2).
This is in contrast to the site of atherosclerotic lesions,
which are most frequently close to the origin of the internal
carotid artery.
The resulting stroke follows the typical clinical pattern
of its arterial territory: carotid artery dissections cause
hemiparesis, hemisensory loss and other cerebral hemispheric features such as aphasia, whereas vertebrobasilar
artery dissections may result in ataxia and quadriparesis.
However, sudden and often severe neck or occipital pain is
the hallmark of dissection (in 74% of our cases), and its on-
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Fig. 2: Schematic representation of arterial dissection above
carotid bulb, showing both potential hemodynamic and embolic causes of central ischemic lesions.

Fig. 1: Angiograms showing traumatic dissection of right vertebral artery at C1 level (A) following fall with hyperextension
of head. Contrast is still visible in pseudoaneurysm (B), which
remains potential source of embolism.

set is a useful index of the actual moment of dissection.
Horner’s syndrome ipsilateral to the carotid lesion occurred frequently in our series (in 25% of cases) owing to
the local involvement of sympathetic nerves around the
carotid artery. This is sometimes the only sign that dissection has occurred; in many cases, dissections may go unnoticed and presumably resolve spontaneously.4
There is a broad spectrum of injuries responsible for
artery dissections. Direct trauma to the neck, as in injuries

from motor vehicle accidents, was distinctly rare in our series
(in only 2 cases), and only 19% (14/74) were “spontaneous,”
with neither head movement nor external trauma to the neck
as the cause. In most cases, there was a precipitating event:
either neck manipulation or sudden head movement for example during violent coughing or dental examination.
The diagnosis of dissection must be confirmed by means
of vascular imaging and should be performed urgently because dissections may recanalize within a few days. Magnetic resonance angiography is now almost as accurate as
catheter angiography; ultrasonography remains of limited
value especially with stenosis of less than 50%.5
Neck pain is a reliable symptom of the onset of dissection, followed a variable time later by neurological deficits
caused by blood splitting the arterial wall following the intimal tear. Cervical artery dissection is a significant cause of
carotidynia. These otherwise asymptomatic lesions will
heal when left alone, but if there is vigorous neck movement or manipulation at a later date, a loosely adherent clot
may dislodge and embolize to the brain. Goldstein and colleagues6 described a young adult whose carotid artery was
found to have areas of previous, recurrent dissections as
well as an acute lesion necessitating excision of a pseudoaneurysm. Although there was no angiographic evidence of
an arterial anomaly, microscopic examination revealed underlying fibromuscular dysplasia, which suggested that such
arterial anomalies may be a more frequent cause of stroke
than has been realized. (This case of “spontaneous” carotid
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artery dissection was preceded by severe coughing, a
known traumatic trigger.)
Whether spontaneous dissection can occur is doubtful.
Much depends on the patient’s history, and retrospective
analyses do not provide the same quality of data available in
prospective surveys. Virtually all published data on this
topic are retrospective, with the inevitable and implicit biases related to inadequate documentation and dependence
on patient recall. In addition, there is a natural reluctance
on the part of medical personnel involved in therapeutic
neck manipulation to report adverse events, so that the incidence of this complication is probably underreported.
Our data, although collected prospectively, are still often
deficient, especially for patients with inadequate language
communication due to aphasia. It is also likely that many
cases of stroke resulting from dissection are overlooked, because many physicians are unaware of the minor events that
may induce a dissection.
Although most patients in our series had a stroke within
24 hours after the dissection, some strokes occurred several
weeks after the onset of neck pain. There are 2 autopsied
cases of fatal vertebral artery dissection following motor vehicle accidents in which stroke occurred 7 weeks and 2
months after the accident.7,8 This clearly has important
medicolegal implications.
Stroke resulting from neck manipulation occurred in
28% (21/74) of our cases. Neck manipulation as a therapeutic strategy for head and neck pain is common and may
be effective. In a recent literature review a chiropractic
group in the United States estimated that 6% of patients
with headache consulted alternative health care providers
(mostly chiropractors) following the failure of conventional
medical treatment.9 However, neck manipulation should
probably be avoided in patients with recent acute neck
pain, especially if it follows closely upon an accidental injury, because a fragile clot formed over an otherwise
asymptomatic arterial tear is easily dislodged by abrupt
head movement, especially rotation. Most patients undergoing therapeutic neck manipulation will have no ill effects,
but there is no doubt that chiropractic neck manipulation
can result in dissection of the carotid or vertebral arteries
leading to stroke. Until a high-risk group can be identified,
chiropractors should inform all patients of possible serious
complications before neck manipulation. This is already
emphasized in their current training programs.
Finally, physicians should be made aware of this potential complication, and all patients with suspected ischemic
stroke should be questioned on hospital admission about
recent head or neck injuries or neck manipulation.
Suspected cases of cervical artery dissection can be reported to the Canadian Stroke Consortium Headquarters
(tel 416 480-4287, fax 416 480-5753).
Dr. Norris is Professor of Neurology and Drs. Beletsky and
Nadareishvili are Research Fellows, Stroke Research Unit, Sunnybrook & Women’s College Health Sciences Centre, Toronto, Ont.
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