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Abstract
We present 3 cases of stroke due to arterial dissection
following chiropractic manipulation: (1) a 31-year-old
woman with left vertebral dissection developed a large
cerebellar infarct, (2) a 64-year-old man developed a left
parietal infarct due to left carotid dissection and (3) a 51-
year-old man developed right Horner’s syndrome, fluc-
tuating dysarthria, left facial droop, and left arm weak-
ness due to right carotid dissection. Imaging studies and
the literature are reviewed.

Copyright © 2002 S. Karger AG, Basel

Introduction

Stroke temporally related to cervical spine manipula-
tion has been described. Cervical arterial dissection may
occur after chiropractic manipulation and other forms of
neck trauma [1–6]. Sometimes, the trauma is quite trivial
[7, 8]. Due to encasement in bone, the vertebral arteries

are most frequently involved [9, 10]. On rare occasions,
there may be bilateral vertebral dissection [11] or dissec-
tion of one carotid and one vertebral [12]. Spontaneous
and traumatic cervical arterial dissections occur with
equal frequency [13]. The annual incidence of sponta-
neous dissection per 100,000 is estimated at 2.5–3 for
carotid dissection and 1–1.5 for vertebral dissection [14].
Chiropractic neck manipulation may be the most fre-
quent cause of traumatic vertebral dissection [5]. A recent
case-controlled study showed an association between ver-
tebrobasilar stroke and spinal manipulation in young
adults [15].

Although there are many published reports of posterior
circulation stroke after cervical manipulation, reports of
manipulation-induced carotid dissection are less com-
mon [9, 10, 13, 16–20]. We describe 2 additional cases of
manipulation-induced carotid dissection and an addition-
al case of vertebral dissection.

Case Reports

Case 1
A 31-year-old woman with no past medical history and taking

only a low-estrogen contraceptive developed severe vertigo, neck
pain, and nausea immediately after rapid rotatory chiropractic ma-
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Fig. 1. a Posterior fossa intense T2 signal conforming to left anterior inferior cerebellar and posterior inferior cerebel-
lar arteries’ territories consistent with acute infarction. b Maximum intensity projection from three-dimensional
time-of-flight intracranial MRA showing segmental signal void in left vertebral artery consistent with arterial dissec-
tion. c Follow-up MRA shows restored flow in the left vertebral artery consistent with recanalization.

nipulation of her neck for mild, chronic, non-radicular neck pain.
She was initially seen by one of us (J.S.J.) 2 days later. Her examina-
tion showed nuchal rigidity, mild dysarthria, and left-sided dysme-
tria. MRI confirmed the presence of extensive left cerebellar infarc-
tion (in the distributions of the posterior inferior cerebellar and ante-
rior inferior cerebellar arteries) due to left vertebral dissection
(fig. 1a, b). She was transferred to a tertiary care hospital, admitted to
the neurological intensive care unit, placed on heparin at 1,000 units/
h, and observed. She made a full recovery. On follow-up MRI 6
months later, the left anterior inferior cerebellar artery recanalized, a
chronic left posterior inferior cerebellar artery infarct was present,
and flow was restored in the left vertebral artery (fig. 1c). She had no
significant deficit on examination. She was switched to aspirin thera-
py and has remained asymptomatic for 3 years.

Case 2
A 64-year-old man presented to the hospital 4 days after ‘gentle’

manipulation of his neck by his daughter, a chiropractor. He awoke
at 2 a.m. feeling that his right arm was strange and that, in fact, it was
not a part of his body. Examination showed a right upper quadranta-
nopsia, mild right arm 1 leg weakness, and extinction to double
simultaneous stimulation on the right. MRI confirmed the presence
of a left parietal stroke (fig. 2a). Carotid duplex sonography on hospi-
tal day 2 was negative. MRA of carotids on hospital day 3 showed
complete left internal carotid artery (ICA) occlusion (fig. 2b). Subse-
quent Doppler examinations showed re-established flow through the
left carotid. Intermittent carotid occlusion due to presumptive dis-
section was diagnosed and the patient was placed on warfarin.

Case 3
A 51-year-old man presented to the hospital 5 days after rotatory

chiropractic manipulation of his neck. For the prior 2–3 days he had
intermittent slurred speech, left facial droop, and mild left hand
weakness. Examination by one of us (J.S.J.) demonstrated subtle
dysarthria, left facial droop, and mild left distal arm weakness. He
was immediately placed on heparin because of fluctuating neurologic
deficit. MRI and MRA confirmed the presence of a right subcortical
stroke and suggested right ICA occlusion versus slow flow (fig. 3).
Catheter angiography confirmed the presence of right ICA dissection
without occlusion; he was initiated on warfarin. When he abruptly
developed a right Horner’s syndrome and increased left hemiparesis
2 weeks later, right ICA occlusion was diagnosed and right external
carotid to middle cerebral artery bypass was performed uneventfully.
Within 1 month he had made a significant recovery. He has had no
recurrence for 8 months on warfarin.

Discussion

Patients with vertebral dissection due to chiropractic
manipulation (including our case 1) may have some
symptoms almost immediately – typically nausea, vomit-
ing, and headache. Although 82% present within 7 days,
delay up to 31 days has been reported [21]. In clinical
practice it is imperative to question the patient about
traumas in the preceding months.
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Fig. 2. a Transaxial fast fluid attenuation
inversion recovery (FLAIR) sequence dem-
onstrates intense signal abnormality in the
left precentral gyrus consistent with acute
infarction. b Maximum intensity projection
from two-dimensional time-of-flight extra-
cranial MRA showing left ICA origin occlu-
sion. 

Fig. 3. Transaxial proton density sequence
through cavernous sinus demonstrating ab-
sent flow void in the right ICA consistent
with slow flow, no flow, or intimal hemor-
rhage.

It has been suggested that chiropractors with superior
training may be less prone to cause arterial dissection
[22]. However, carotid dissection is felt by some to be
unrelated to the force of manipulation [23], thus suggest-
ing that ‘the differentiation between spontaneous and
traumatic dissections is artificial because of a continuum
between the two forms’ [24]. Nonetheless, one large

review in the chiropractic literature suggested that virtual-
ly all cases of stroke are due to rotational manipulation of
the upper cervical spine and recommends little or no rota-
tion when treating this area [25].

It has been estimated that 1 in 20,000 spinal manipula-
tions causes a stroke [14, 26]. Generalized connective tis-
sue disorders are found in 25% of these patients [14].
Noninvasive modalities like MRI and MRA are adequate
to diagnose arterial dissection [27] and should result in
more frequent diagnosis. Since many cases of dissection –
regardless of the etiology – remain undiagnosed, it is like-
ly that many cases of chiropractic-induced dissections
also go undiagnosed. This is particularly true since this
subset of patients often has neck pain at baseline, and the
clinician may be fooled by the delay between manipula-
tion and onset of stroke. Greater awareness by neurolo-
gists, primary care physicians, patients, osteopaths, and
chiropractors may help to ascertain the true incidence of
this complication and aid in establishing safety guidelines
for cervical spine manipulation. Until then, patients
should be warned of the potentially fatal risk prior to
treatment.
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