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Cervical vertigo is characterized by vertigo from the cervical spine. However, whether cervical
vertigo is an independent entity still remains controversial. In this narrative review, we
outline the basic science and clinical evidence for cervical vertigo according to the current
literature. So far, there are 4 different hypotheses explaining the vertigo of a cervical origin,
including proprioceptive cervical vertigo, Barré-Lieou syndrome, rotational vertebral artery
vertigo, and migraine-associated cervicogenic vertigo. Proprioceptive cervical vertigo and
rotational vertebral artery vertigo have survived with time. Barré-Lieou syndrome once was
discredited, but it has been resurrected recently by increased scientific evidence. Diagnosis
depends mostly on patients’ subjective feelings, lacking positive signs, specific laboratory
examinations and clinical trials, and often relies on limited clinical experiences of clinicians.
Neurological, vestibular, and psychosomatic disorders must first be excluded before the
dizziness and unsteadiness in cervical pain syndromes can be attributed to a cervical origin.
Treatment for cervical vertigo is challenging. Manual therapy is recommended for treatment
of proprioceptive cervical vertigo. Anterior cervical surgery and percutaneous laser disc
decompression are effective for the cervical spondylosis patients accompanied with BarréLiéou syndrome. As to rotational vertebral artery vertigo, a rare entity, when the exact area of
the arterial compression is identified through appropriate tests such as magnetic resonance
angiography (MRA), computed tomography angiography (CTA) or digital subtraction
angiography (DSA) decompressive surgery should be the chosen treatment.
Key words: Cervical vertigo, dizziness, whiplash injury, neck pain, cervical spondylosis,
manual therapy, vestibular rehabilitation, vertebrobasilar insufficiency
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T

he term “dizziness” refers either to an
unpleasant disturbance of spatial orientation
or to the erroneous perception of movement,
which is more specifically called “vertigo.” Vertigo
involves a perceived movement either of one’s own
body, such as swaying or rotation, or of the environment,
or both (1,2). A number of studies have shown
that dizziness (including vertigo and nonvestibular
dizziness) ranks among the most common complaints
in medicine, affecting approximately 20 – 30% of

the general population (3,4). There are a number of
different causes of vertigo including those arising
from disturbances of the ear, nose, and throat (ENT);
central nervous system (CNS); cardiovascular system;
and benign positional paroxysmal vertigo (BPPV).
Although diagnosis of the disorder can sometimes be
difficult and require specialist facilities, these problems
can often be successfully treated. However, in addition
to these problems, a group of patients remains and
it is suspected that the cause of their problem is a
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disorder of the cervical spine, known as cervical vertigo
(5). In a study by Colledge et al (6) investigating the
causes of dizziness in the elderly, the authors attributed
dizziness to cervical spondylosis in 65% of cases.
However, whether cervical vertigo is an independent
entity remains controversial (7,8). Supporters of cervical
vertigo usually believe it to be the most common
vertigo syndrome; they confirm their diagnosis with a
range of signs, symptoms, and tests, which are either
irrelevant or inappropriate (7). At the same time,
there is much evidence that cervicogenic dizziness is a
distinct disorder. Several authors have demonstrated
that anesthetic injections to the upper cervical dorsal
nerve roots can produce dizziness and nystagmus (911). Electrical stimulation to cervical muscles has also
been shown to induce a sensation of tilting or falling
(12). Their opponents reject the diagnosis for 2 reasons.
In the first place, there is neither a reliable clinical
test for the syndrome nor a typical time course for
the condition. Secondly, reliable and well-established
signs and tests can support a convincing alternative
diagnosis in almost all patients presenting with
vertigo (7). All clinical studies on cervical vertigo to
date have 3 weak points: the inability to confirm the
diagnosis, the lack of a specific laboratory test, and the
unexplained discrepancy between patients with severe
neck pain without vertigo and patients complaining
of disabling vertigo with moderate neck pain (13).
It was overemphasized in the past and is overlooked
nowadays (8). There is a lack of consensus regarding
its pathophysiology, diagnostic criteria, and optimal
treatment (14).
Proprioceptive input from the neck helps in the
coordination of eye, head, and body posture as well as
spatial orientation. Based on this, it has been argued
that a syndrome of cervical vertigo might exist (13,15).
In studies conducted in humans using cervical affects
such as endogenous (pain) (16), external chemical
agents (local anesthesia) (9), and galvanic stimulation
(12), it was possible to cause postural imbalance, nystagmus, and vertigo. In addition, manual therapy is
effective for cervical vertigo, which provides indirect
evidence supporting the existence of cervical vertigo
(5,17-19). According to Wrisley et al (1), the diagnosis of cervical vertigo is dependent upon correlating
symptoms of imbalance and vertigo with neck pain and
excluding other vestibular disorders based on history,
examination, and vestibular function tests. This concept
is superior to the definition proposed by Yahia et al (20),
which defined cervical vertigo as an association of the
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following features: chronic cervical pain, vertigo after
cervical rotation without nystagmus, cervical osteoarthritis, and/or intervertebral disc degenerative changes,
and acceptable by most clinicians. This paper reviews
the pathogenesis, diagnosis, and treatment of cervical
vertigo according to the existing literature.

Pathogenesis
The pathogenesis of cervical vertigo is not clear.
According to Heikkila (21) and Yacovino and Hain (22),
4 different hypotheses explaining vertigo of a cervical
origin have been proposed (Table 1).

Proprioceptive Cervical Vertigo
In 1955, Ryan and Cope (23) first introduced the
term“cervical vertigo.” They believed cervical vertigo
was due to abnormal afferent input to the vestibular
nucleus from damaged joint receptors in the upper
cervical region. The proprioceptive system is extremely
well-developed, because the cervical zygapophyseal
joints are the most densely innervated of all the spinal
joints (24). Hulse (25) found that 50% of all cervical
proprioceptors were in the joint capsules of C1 to C3. In
addition, there is an abundance of mechanoreceptors
in the γ-muscle spindles of the deep segmental upper
cervical muscles (26). The mechanoreceptor seems to be
a critical component of the proprioceptive system. The
dense network of mechanoreceptors in the soft tissues
in the neck region not only controls multiple degrees
of freedom of movements about each of its joints but,
more importantly, gives the CNS information about
the orientation of the head with respect to the rest
of the body via direct neurophysiological connections
to the vestibular and visual systems (5,27). It has been
found that the afferent cervical activity is more likely
controlled by neck mechanoreceptors in the upper
cervical spine. These mechanoreceptors’ function can
be altered by direct trauma, muscular fatigue, degenerative changes, or direct effect of pain (28). Therefore,
these anatomical bases may explain why upper cervical
dysfunction can cause cervical vertigo.
Whiplash injuries often cause cervical proprioception disorders, leading to cervical vertigo. Whiplash
injuries are experienced by 0.1% of the population (29)
and the incidence of symptoms of vertigo in whiplash
sufferers has been variously reported as 20 – 58% (1),
25 – 50% (30), and as high as 80 – 90% (31). Rubin et
al (32) compared posturography in 29 patients with
whiplash injuries to 51 healthy subjects, and reported
significantly greater abnormalities in the balance of
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Table 1. Schematic form of four different hypotheses explaining the cervical vertigo.

Denomination

Historical background

Proposed pathophysiology

Clinical features/tests Treatment options

Barré-Lieou
syndrome
(sympathetic
dysfunction)

Proposed in 1928 by
Jean-Alexander
Barré and Young-Choen
Lieou (38)

Sympathetic nerves regulated blood
flow of posterior circulation,including
the blood vessels of the inner ear
and abnormal input from cervical
sympathetic nerve could produce reflexive
vasoconstriction in the vertebrobasilar
system and inner-ear ischemia, thus
resulting in vertigo or dizziness.

Cervical spine magnetic
resonance imaging showed
cervical disc degeneration.
Clinical symptoms
including vertigo, tinnitus,
headache, blurred vision,
dilated pupils, nausea,
vomiting and so on

Manual therapy,
vestibular rehabilitation
or physical therapy

Proprioceptive
cervical vertigo

Proposed in 1996 by Ryan
and Cope (18)

Abnormal afferent input to the vestibular
nucleus from damaged joint receptors
in the upper cervical region could alter
the vestibular nuclei of the brainstem,
resulting in cervical vertigo.

Pain and vertigo in the
upper cervical spine.
It often occurred after
whiplash injuries.
Posturographic tests

Percutaneous laser disc
decompression(PLDD)
or anterior cervical
discectomy and
fusion(ACDF)

First described in 1978 by
Sorensen (59)

Occlusion or insufficiency of the vertebral
artery during cephalic rotation may result
in decreased blood flow through the
posterior inferior celebellar artery, giving
rise to vertebrobasilar insufficiency and
vertigo.

The decrease of vertebral
artery velocity and vertigo
was found during head
rotation using color duplex
sonography. Vertebral
arterial compressive
pathology was identified
using magnetic resonance
or computed tomography
angiography

Conservative treatment
or surgical treatments,
including cervical
decompression and/or
cervical spine fusion

First described in 2012 by
Dario A. Yacovino (17)

The reciprocal connections between
the vestibular nuclei and the trigeminal
nucleus caudalis can provide a mechanism
in which the vestibular signals would
influence the trigeminal paths, widely
related to the processing of the vestibular
and trigeminal information during the
migraine attacks. A similar activation of
the cervical trigeminal path gave rise to
migraine and then resulted in cervical
vertigo.

Cervical pain, stiffness,
migraine and vertigo

None

Rotational vertebral
artery vertigo (bowhunter syndrome)

Migraine-associated
cervicogenic vertigo

the patients. Endo et al (33) found that patients with
persistent vertigo or dizziness after whiplash injury exhibit specific body sway by posturography. There is clear
evidence that patients with whiplash injuries always
have postural control impairment (32-34), but the sole
responsibility of cervical proprioception has never been
demonstrated as abnormal vestibular function and
asymmetric reduction of vertebral arterial flow can also
occur after whiplash injury (13). In a study by Treleaven
et al (34) in 2003, people with whiplash-associated dizziness and/or unsteadiness (n = 102) were shown to have
significantly greater joint position errors and a higher
neck pain index than control subjects (n = 44), consistent with cervical mechanoreceptor dysfunction being
a likely cause of the symptoms. Yacovino and Hain (22)
considered that in whiplash-associated disorder, pain,
limitation of movement, and strains of joint capsules,
paravertebral ligaments, and cervical musculature could
modify the proprioceptive cervical balance in a sustained way and produce mild but chronic vertigo.
In addition to whiplash injuries, cervical spondylosis
and cervical muscle spasms can also cause vertigo. De-
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generative cervical spine diseases, depending on their
nature, lead to different sensorial strategies in posture
(35). Colledge et al (6) studied the causes of vertigo in
the elderly, and found that 65% were caused by cervical spondylosis. And dizziness and pain were reduced
with an injection of anesthetic into the posterior neck
muscles (23). Therefore, cervical vertigo may be a result
of whiplash injury, other forms of cervical spine dysfunction, or spasms in the cervical muscles.
Brown (15) demonstrated that there were close
connections between the cervical dorsal roots and the
vestibular nuclei with the neck receptors (such as proprioceptors and joint receptors), which played a role
in eye-hand coordination, perception of balance, and
postural adjustments via an experimental study in animals. With such close connections between the cervical
receptors and balance function, it is understandable
that traumatic, degenerative, inflammatory, or mechanical derangements of the cervical spine can affect
the mechanoreceptor system and give rise to vertigo.
Some experimental researches reported a “reversible”
lesion in the neck and observed deficits in balance
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function and vision, which provides further evidence
to support the neck receptors playing a very important
role in controlling the movement of the eyes and body
posture. A study carried out by Biemond and de Jong
(10) found that injecting anesthetic into the cervical
region of rabbits could produce positional nystagmus.
Subsequently, Cohen (11) found that injecting anesthetic into the upper 3 cervical dorsal roots could cause
dysfunctions in balance, orientation, and coordination
in primates. In humans, injection of anesthetic into the
cervical dorsal roots gave rise to disequilibrium (1,9).
After sectioning C2 and C3 posterior nerve roots in patients suffering from torticollis, Biemond and de Jong
(10) observed a strong postural nystagmus oriented to
the side of the surgery. Later, Wapner et al (12) found
that the electrical stimulation to the cervical muscle
could cause equilibrium disturbance. Accordingly, the
aberrant input from the cervical proprioception may
be related to muscle spasms in the sternocleidomastoid
and upper trapezius muscle (9,15). Hence, this evidence
leads to the current theory that cervical vertigo results
from abnormal input into the vestibular nuclei from the
proprioceptors of the upper cervical region.
Neck pain is related with cervical vertigo. Patients
with neck pain, especially in the upper cervical spine,
often have postural instability (36). A convincing
mechanism of cervical vertigo is based on altered upper
cervical somatosensory input associated with neck tenderness and limitation of movement (7,13). Interstitial
inflammatory mediators have been postulated to sensitize muscle spindles (37), and myofascial trigger points
exhibit spontaneous electromyogram activity, which is
compatible with hyperactive muscle spindles (38). Neck
proprioception has also been studied previously in patients with cervical vertigo as individuals with whiplashassociated dizziness and/or unsteadiness were shown to
have significantly greater joint position errors and more
severe neck pain than control subjects (27). If the firing
characteristics (symmetric or asymmetric) of the cervical somatosensors change due to neck pain, a sensory
mismatch between vestibular and cervical inputs would
be expected to result in cervical vertigo (13,39,40).

Barré - Liéou Syndrome (Sympathetic
Dysfunction)
As early as 1926, Barré (41) noted pathological
changes of cervical vertebra might stimulate sympathetic nerve fibers and play a role in modifying the
blood volume of the vertebral artery. Subsequently, he
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along with Liéou described a series of symptoms called
the Barré-Liéou syndrome, including vertigo, tinnitus,
headache, blurred vision, dilated pupils, nausea, vomiting, and so on (42). They suggested that the sympathetic plexus surrounding the vertebral arteries could
be stimulated by cervical degenerative disease and this
stimulation could contribute to reflexive vasoconstriction of vertebrobasilar system, thus accounting for
the above-mentioned symptoms. Animal experiments
showed that electrical stimulation of sympathetic pathways appears to have little effect on cerebral blood
flow (CBF) during normotension rats (43). A later study
showed that acute or chronic sympathetic denervation
does not alter distribution of CBF over a wide range of
arterial pressure or during hypocapnia in anesthetized
dogs (44). Baumbach and Heistad (45) found direct evidence that sympathetic stimulation increases resistance
of large arteries, but resistance of distal vessels either
tends to decrease or decreases significantly; thus, total
cerebral vascular resistance remains unchanged during sympathetic stimulation. Therefore, sympathetic
denervation has a minimal effect on CBF under normal
conditions (46). Foster and Jabbour (47) thought that
Barré-Liéou syndrome was discredited and not a useful eponym for 2 reasons. Firstly, its symptoms are not
unique, being common to many vestibular disorders,
all of which could be included in its spectrum. Cervical
arthritis, tinnitus, and headache are extremely common
and so a number of people will have this combination
purely by chance. Vertigo, tinnitus, and headache associated in several different vestibular disorders, as
noted by Meniere 60 years before Barré (46). Secondly,
the cause of the syndrome has been discredited. Denervation has no apparent ill effects in normotensive
individuals, and stimulation does not cause vasoconstriction. No sympathetic or vascular changes were
subsequently identified that could account for these
symptoms (44,46).
No scientific review of Barré-Liéou syndrome has
appeared in the English literature in the last 60 years,
but it has been resurrected recently. Li et al (48) found
a large number of sympathetic postganglionic fibers
were distributed in the cervical posterior longitudinal
ligament (PLL) of every segment in rabbits. The density
of sympathetic fibers distributed in the intervertebral
portion of PLL was more than that in the vertebral portion. Compared with the deep layer section, the nerve
fibers in the superficial PLL layer section were thicker
and more densely populated. Existence of sympathetic

www.painphysicianjournal.com

Pathogenesis, Diagnosis, and Treatment of Cervical Vertigo

postganglionic fibers was also confirmed in human
specimens. Those nerve fibers were mostly short and
isolated in areatus form, with non-interwoven branches. It’s also reported that the cervical uncovertebral
joint capsule, PLL, rear of the annulus, and dural sac
are distributed with sympathetic fibers in humans (49).
When fluorogold solution was injected into the C2 and
C3 superior cervical spinal ganglia or C5 to C6 inferior
cervical spinal ganglia in New Zealand rabbits, Zuo et al
(50) found fluorescence was only observed in the ipsilateral superior or inferior cervical sympathetic ganglia,
respectively. When fluorogold was injected into the
superior or inferior cervical sympathetic ganglia, fluorescence was found mainly in the ipsilateral C3 to C4
superior or C5 to C8 inferior spinal ganglia. No fluorescence was observed in the contralateral ganglia of the
experimental animals. Therefore, they think there are
bidirectional nerve fiber connections between cervical
spinal and sympathetic ganglia, and these connections
are arranged in a segmental distribution. These observations may provide a possible neuroanatomical basis
for the pathogenesis of cervical vertigo (48-50).
In a recent study conducted by Hong and Kawaguchi (51), 39 patients who were diagnosed with cervical
spondylosis with sympathetic symptoms and underwent
anterior cervical discectomy and fusion (ACDF). After the
operation, good to excellent clinical results were attained
in 95% of these patients. They speculated that it may
be the compression or stimulation of the sympathetic
nervous system other than the vertebral artery which
induces symptoms such as vertigo, dizziness, headache,
tinnitus, nausea and vomiting, heart throb, hypomnesia,
and gastroenterologic discomfort. Compression of the
dura mater and the PLL of the cervical spine may induce
a sympathetic reflex. The activity may pass through the
ganglia and the sympathetic trunk to the postganglia
fibers arriving at the target organ, such as the vertebral
artery, and subsequently inducing symptoms like vertigo.
After ACDF, the decompression of the dura and the PLL
was clear and thus the sympathetic symptoms were relieved. Wang et al (52) hypothesize that: (1) there are
sympathetic nerve postganglionic fibers distributed in
the PLL or discs; (2) pathological changes secondary to
degeneration of the intervertebral disc may cause irritation of sympathetic nerve fibers in the PLL or discs,
leading to sympathetic symptoms via certain pathways;
and (3) removal of the PLL or stabilization of the segment which decreases the irritation to the PLL will help
to eliminate the sympathetic symptoms.
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Rotational Vertebral Artery Vertigo (BowHunter Syndrome)
Generally, insufficient blood supply does not necessarily cause symptoms if there is sufficient collateral circulation, whereas a full range of symptoms commonly
occur as a result of an insufficient terminal vessel. The
vascular supply to the vestibulocochlear organ, being
an end artery, makes this organ more susceptible to
vertebrobasilar insufficiency (VBI). And neurons, axons, and hair cells in the vestibulocochlear system are
known to respond to ischemia by depolarizing, causing transient hyperexcitability with ectopic discharges,
manifesting as tinnitus, vertigo, and dizziness. The
most common causes of VBI are atherosclerotic stenosis
or thromboemboli, but extrinsic compression by bony
structures and soft tissues has also been described (53).
The vertigo caused by reversible obstruction or stenosis
of the dominant vertebral artery at the atlantoaxial
level upon head rotation is called “rotational vertebral
artery vertigo.” It was originally first considered physiologically by Toole and Tucker (54), who found compromised blood flow in vertebral arteries due to head
rotation in hemodynamic studies of cadavers. Noh et
al (55) thought that isolated vertigo and nystagmus
in patients with rotational vertebral artery vertigo
(RVAO) may occur due to transient ischemia of the
inferior cerebellum or lateral medulla via the cerebral
angiography and transcranial doppler. However, some
other studies found that in most patients with RVAO,
the symptoms might be ascribed to asymmetrical excitation of the bilateral labyrinth induced by transient
ischemia or by disinhibition from inferior cerebellar
hypoperfusion (56,57). According to anatomic and
histopathologic studies, the labyrinth is vulnerable to
ischemia (58). On the one hand, the labyrinthine artery,
an end artery with very little collateral, provides the
arterial blood supply to the membranous labyrinth (59).
On the other hand, animal experiments suggested that
the vestibular and cochlear nerve fibers turn into unexcitable within 20 seconds to several minutes after complete blood flow interruption (60). Therefore, Choi et
al (61) and Brandt and Baloh (62) thought that vertigo,
nystagmus, and tinnitus in patients with RVAO without
any other brainstem signs and symptoms were due to
labyrinthine rather than central brainstem ischemia. In
some literature, RVAO is also called“bow-hunter syndrome”(22,61-64). This name was first used by Sorenson
(63) in 1978 to describe a patient who had a brain stem
stroke during archery practice and experienced this
constellation of symptoms. Mechanical compression
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of bow-hunter syndrome can be induced by transverse
foraminal stenosis, cervical osteophytes, fibrous bands,
and other degenerative processes including cervical
motion segment instability (64). Recently, Sarkar et al
(53) reviewed the published literature and found that
bow-hunter syndrome had often been reported at
the C1-2 level, and the majority of cases occur in patients of older than 50 years because of degenerative
osteophytes and contralateral atherosclerosis. Similar
to bow-hunter syndrome, in 1992 Weintraub (65) reported 2 cases with cervical vertigo that occurred after
shampoo treatment in a hairdressing salon and first
named “beauty parlor stroke syndrome”. The study
found that the most likely pathophysiologic mechanism
of the syndrome was stenosis of the vertebral artery
caused by compression at the atlanto-occipital junction
(66). Endo et al (66) also demonstrated that hyperextension of the neck with the head hanging during hair
shampooing in a hairdressing salon is a risk factor for
VBI and found that patients with beauty parlor stroke
syndrome are similar to those seen in patients that have
been in traffic accidents and fall into the category of
craniocervical injuries. Recently, research found that
there were no significant changes in blood flow or
velocity in the vertebral arteries of healthy young male
adults after various head positions and cervical spine
manipulations (67). However, several other researchers
showed that the decrease of vertebral artery velocity
was related to vertigo during head rotation. Machaly
et al (68) found the patients with cervical spondylosis
complaining of vertigo (71.4%) have significantly lower
blood flow parameters than non-vertigo patients with
cervical spondylosis (32.9%) during head rotation using
color duplex sonography. Another study demonstrated
a pathological decrease of vertebral artery flow velocity
in patients with degenerative changes in the cervical
spine (69). A meta-analysis of 9 studies concluded that
vertebral artery blood flow velocity was compromised
more in patients with VBI than in healthy individuals on
contralateral rotation (70).

Migraine-Associated Cervicogenic Vertigo
In 2013, Yacovino and Hain (22) put forward
the hypothesis of “migraine-associated cervicogenic
vertigo.” They postulated that this hypothesis could
explain why some patients suffering from cervical pain
have vertigo while others do not and thought migraine
could be a link between cervical pain and cervicogenic
vertigo (22). On the one hand, the association between
migraine and vertigo has been well documented in the
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literature and the term “migraine-associated vertigo”
has been widely recognized by the international community (71-74). A study carried out by Selby and Lance
(75) found one-third of people with migraine experience vertigo. On the other hand, cervical pain and
stiffness is a typical finding of migraine. Blaschek et
al (76) found that neck and shoulder pain was closely
associated with migraine in adolescents and 63%
of the group of migraine patients reported cervical
and shoulder pain. However, Kelman (77) found that
39.7% of patients with migraine were reported to experience neck pain. In a representative cross-section of
migraineurs, neck pain was more commonly associated
with migraine than nausea, a defining characteristic
of the disorder (78). Subsequently, Yacovino and Hain
(22) thought that there was a wide overlap between
migraine-associated vertigo with cervical pain or stiffness related to migraine and the symptomatic definition of cervical vertigo. They believed that a possible
way to relate both entities in a bidirectional way would
be the cervical trigeminal vestibular path. The reciprocal connections between the vestibular nuclei and the
trigeminal nucleus caudalis can provide a mechanism in
which the vestibular signals would influence the vascular trigeminal paths, widely related to the processing
of the vestibular and trigeminal information during
the migraine attacks (22). A similar activation of the
cervical trigeminal path gave rise to migraine and then
resulted in cervicogenic vertigo. But, this hypothesis of
migraine-associated cervicogenic vertigo requires further research to confirm.

Diagnosis
Diagnosis of cervical vertigo can be challenging,
and it is made only after other potential causes for dizziness or vertigo have been excluded (1,14). The symptom of neck pain for diagnosis of cervical vertigo is very
important. If a patient has a chief complaint of vertigo,
but it is not accompanied by neck pain, a diagnosis of
cervical vertigo may first be excluded (13,15). Benign
paroxysmal positional vertigo (BPPV) is often misdiagnosed as cervical vertigo. So, a Dix-Hallpike test for the
patients with vertigo is necessary (13). The Dix-Hallpike
test consists of a series of head movements conducted
in order to stimulate the movement of the debris in
the posterior semicircular canal. The patient starts in a
sitting position and their head is turned 45º towards
the side to be tested. The assessor then assists them to
lie down quickly and extends their neck 20º over the
end of the plinth, maintaining 45º rotation. The asses-
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sor should be able to see the patient’s eyes and should
observe for nystagmus. A positive response is elicited
if rotational nystagmus is noted (79,80). In addition,
the vestibular functions must be tested for the patients
with vertigo by the otolaryngologist. If the vestibular
disorders are excluded, a diagnosis of cervical vertigo
may be supported (1).
Patients with cervical vertigo usually have pain in
the back of the neck and occipital region, sometimes
accompanied by stiffness of the neck. Symptoms of cervical vertigo may be reproduced, and nystagmus may
be induced by bending the neck, but not by merely
positioning the head in space (23). In addition, in 2 recent randomized controlled trials (RCTs), the symptom
of neck pain has been included in criteria for cervical
vertigo (17,81). Cervical vertigo typically occurs in episodic nature lasting minutes to hours (1,22). Symptoms
resulting from cervical vertigo are often increased with
neck movements or neck pain and decreased with interventions that relieve neck pain (1). Cervical vertigo may
occur anywhere from days to months or longer after
an injury of the head and neck (15). Neck pain often
radiates to the temporal-parietal region in a bananashaped distribution and may only be present during
deep palpation of the neck. Thus, some patients may
be unaware of neck pain until examined. Examination
findings in cervical vertigo include reproducible vertigo
with manipulation of the neck, pain with palpation of
the suboccipital region, cervical transverse processes of
C1 and C2, cervical spinous processes of C2 and C3, levator scapulae, upper trapezius muscle, splenius, rectus,
and semi-spinalis muscles. These findings can often be
missed during an otolaryngologist’s routine examination (14).
To differentiate vertigo from rotational vertebral
arterial syndrome, the use of MRA or computed tomography angiography (CTA) is particularly useful to identify a vertebral arterial compressive pathology (e.g.,
bow-hunter syndrome). The most reliable and essential
test to identify the exact area of mechanical vertebral
arterial compression and to make a surgical decision
is digital subtraction angiography (DSA), especially on
position with head rotation (rotation and extension).
Nevertheless, since DSA is an invasive method requiring
considerable iodine-containing contrast, it should be
reserved for situations where suspicion is high, rather
than as a screening test (22). Non-invasive techniques
like cervical MRA avoid the risks of angiography and
also the radiation risk of CTA. Dynamic MRA or CTA may
be problematic because it requires patients holding the
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symptomatic posture for some minutes, which can be
very difficult for these patients, and may even cause
unconsciousness although both methods can show the
stenotic area even without rotation (82,83).
If vestibular function is tested by vestibular stimuli
and visual function by visual stimuli, then somatosensory cervical function should be tested with selective
somatosensory stimulation. Complains of vertigo or
unsteadiness on turning the head are much more likely
to imply vestibular rather that cervical dysfunction
(13). The neck torsion nystagmus test is considered by
some researchers to identify cervical vertigo. This test
requires the head of the patient to be stabilized while
the body is rotated underneath. Theoretically, when
neck proprioceptors are stimulated the inner ear structures must remain at their resting state (84). However,
this test has not been demonstrated to be specific for
cervical vertigo (1). It has been demonstrated that up to
50% of patients without cervical spine pathology have
nystagmus with the neck torsion test (85). A positive
response (nystagmus) may not indicate pathology, but
may instead be a manifestation of the cervical ocular
reflex (85). In addition, evidence of increased postural
sway in patients with whiplash-associated vertigo or
other cervical dysfunction has led some to consider using posturography as a diagnostic test. Endo et al (33)
found patients with vertigo after whiplash injury had a
special gait by posturography. Posturographic tests can
be used to assess and confirm the body’s imbalance in
patients with whiplash injury (86). However, this test
cannot be performed in the clinic without specialized
equipment. The lack of a definitive diagnostic test
increases the challenge of diagnosing cervical vertigo
(1,84,87). Therefore, when diagnosis of cervical vertigo
is suggested, the following relevant factors should be
considered: a close temporal relationship between neck
pain and symptoms of vertigo, previous neck injury or
pathology, and elimination of other causes of vertigo
(1).

Treatment
Management of cervical vertigo is challenging
because the source of symptoms is difficult to identify
(88).
If vertigo originates from proprioceptive dysfunction of the upper cervical spine, it was suggested that
the management of this condition should be the same
as for cervical pain (13). Humphreys and Peterson (89)
compared adult neck pain patients with dizziness (n
= 177) to neck pain patients without dizziness (n =
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228) who presented for chiropractic treatment. After
following up of 6 months, 80% of patients with dizziness and 78% of patients without dizziness reported
clinically relevant improvement; in addition, there were
no significant differences between patients with and
without dizziness for any of the outcome measures.
Several authors have that proposed manual therapy is
effective for vertigo of a cervical origin (5,17-19,88,90).
We systematically reviewed the literature on manual
therapy for the patients with cervicogenic dizziness,
by evaluating RCTs published in English literature (see
Table 2 for selected characteristics of these studies). In
addition, in a systematic review of the literature, Reid
and Rivett (5) concluded that there is limited evidence
to support manual therapy for cervical vertigo. Moreover, it was recommended that further research be
conducted, especially RCTs, to provide more conclusive
evidence of the role of manual therapy for cervicogenic
dizziness. The systematic review published by Lystad et
al (19) found that there is moderate (Level 2) evidence
in a favorable direction to support the use of manual
therapy for cervicogenic dizziness. The RCT carried out
by Reid et al (17), which was deemed to be of good
methodological quality, assessed the effectiveness of a
specific type of spinal mobilization known as sustained
natural apophyseal glides (SNAGs). They found significant improvement in dizziness severity and frequency,
lower scores on the Dizziness Handicap Inventory (DHI),
and decreased neck pain in the treatment group at both
6 and 12 weeks post-treatment. Thus, they concluded
that SNAGs are a safe and effective manual therapy
technique for the treatment of cervicogenic dizziness
and pain. SNAGs were shown to have a clinically and
statistically significant immediate and sustained effect
in reducing dizziness, neck pain, and disability caused
by cervical spine dysfunction (17). Recently, Reid et al
(18) concluded that both SNAGs and Maitland mobilizations provide comparable immediate and sustained (12
weeks) reductions in intensity and frequency of chronic
cervical vertigo. Manual therapy such as spinal manipulation may be effective in treating cervical vertigo by restoring normal movement of the zygapophyseal joints,
reducing pain and muscle hypertonicity, and thereby
restoring normal proprioceptive and biomechanical
functioning of the cervical spine (5,31).
Several authors encourage the implementation of
vestibular rehabilitation in the treatment of dizziness
of a cervical origin (1,91). Stability and posture of the
cervical spine is achieved by a combination of reflexes
mediated by vestibular, visual, and cervical sensory
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input, and the cerebellum plays an important role in
integrating this sensory information (13,15,27). It can
be hypothesized that a well-integrated vestibulo-cerebellar system would be more capable of compensating
for the altered cervical sensory input in cases of cervicogenic dizziness. Thus, one can argue that when normal cervical afferent input is compromised, vestibular
rehabilitation may strengthen the vestibulo-cerebellar
system to improve the ability to adapt to the situation
(19). Published case studies have reported positive outcomes when combining manual therapy and vestibular
rehabilitation (91). Lystad et al (19) thought that the
evidence for combining manual therapy and vestibular
rehabilitation in the management of cervical vertigo
remains inconclusive. However, there is a reasonable
rationale for utilizing manual therapy in conjunction
with vestibular rehabilitation for cervical vertigo, and
further research to elucidate the potential synergistic
effects is strongly recommended. In addition, physical
therapy is also an effective method for treatment of
cervical vertigo (92).
Regarding the treatment of Barré-Liéou syndrome, excising the lesions of the disc and PLL, and
blocking abnormal sympathetic signal transduction
may relieve symptoms of vertigo. Recently, Ren et
al (93) reported 35 patients with cervical vertigo
underwent percutaneous laser disc decompression
(PLDD). After follow-up of 24 – 66 months, vertigo
was improved; good to excellent clinical results were
attained in 71.4% of these patients. They thought
PLDD has many advantages, such as minimal trauma,
high safety, and satisfactory mid-term efficacy with
no significant difference in clinical efficacy between
different age and gender groups. Moreover, PLDD
technology can gasify the intervertebral disc using the
heat energy of laser and form a hole, and then, with
the intradiscal pressure decreased, extrusive inter-disc
tissue can be partially retracted, thus releasing or reducing the compression or irritation on nerves. Meanwhile, the heat treatment affection of the laser on the
disc and its surrounding tissue can dilate blood vessels,
reduce algogenic substance, and normalize the function of the autonomic nervous system, all of which
can release the inflammation in the disc-surrounding
nerve tissue or increase the irritability threshold of
the sympathetic nervous system thus improving the
vertebralbasilar arterial blood supply (92). In a recent
study by Li et al (94), 31 patients who were diagnosed
as cervical spondylosis with sympathetic symptoms
underwent anterior cervical fusion with PLL resec-
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SNAGs group received four to six treatments of
sustained natural apophyseal glides and placebo
gorup of detuned laser; Last follow-up: 12 weeks
after the final treatment.

Primary outcome measure:
SNAG group received Mulligan SNAGs plus selfDizziness intensity (VAS,0-100);
administered SNAGs; MM group received Maitland Secondary outcome measures:
mobilizations plus range-of-motion exercises;
Dizziness frequency (six-point
Placebo group received infrared therapy laser;
rating scale, 0-5);
Participants received 2 to 6 therapist-delivered
Disability (DHI,0-100);
treatments over 6 weeks and the specific
Neck pain (VAS,0-100);
dosage based on the participant’s response; Last
Global perceived effect (sixfollow-up: 12 weeks after the final treatment.
point scale,0-5 );
Adverse effects

SNAG group received SNAGs with self-SNAG
exercises;
PJM group received passive joint mobilization with
ROM exercises;
Placebo group received infrared therapy laser;
Participants received 2 to 6 treatments over 6 weeks
and the specific dosage based on the participant’s
response;
Last follow-up: 12 weeks after the final treatment.

SNAG group
(n=17, 11 women, 6 men, age 63.4
±13.1 y);
Placebo group
(n=17, 10 women, 7 men, age 63.6
±13.7 y)
Country: Australia
Setting: University of
Newcastle

SNAG group
(n=29, 15 women, 14 men, mean age
60.0 ±10.1 y);
MM group
(n=29, 18 women, 11 men, mean age
61.0 ±15.7y)
Placebo group
(n=28, 10 women,18 men, mean age
65.6 ±11.0 y)
Country: Australia
Setting: University of
Newcastle

Participants with cervical vertigo
(N=86; mean age 62.0±12.7y; 50%
women);
SNAG group (n=29, 15 women, 14
men, mean age 60.0 ±10.1 y);
PJM group (n=29, 18 women, 11 men,
mean age 61.0 ± 15.7y); Placebo group
(n=28, 10 women,18 men, mean age
65.6 ±11.0 y)
Country: Australia
Setting: University of
Newcastle

Karlberg et
al (84)
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Reid et al
(12)

Reid et al
(13)

Reid et al
(74)

No blinding
to group
allocation.

No blinding
to group
allocation.

SNAG therapy resulted in improved
(P<0.05) cervical ROM in all 6
physiological cervical spine movement
directions posttreatment and at
12 weeks.PJM therapy resulted in
improvement in 1 of the 6 cervical
movement directions posttreatment
and at 12 weeks. There was a greater
improvement (P< 0.01) after SNAGs
than PJM in extension and right rotation
posttreatment. No effect on balance
or head repositioning accuracy after
manual therapy.

A doubleblind
randomised
controlled
clinical trial
with objective
outcome
measures.
Small sample
size.

At post-treatment, 6- and 12-week
follow-ups compared to pre-treatment,
the SNAG group had less dizziness
(P<0.05), lower DHI scores (P<0.05)
, decreased frequency of dizziness
(P<0.05), and less cervical pain (P<0.05);
No difference in dizziness severity at
12 weeks post-treatment;No difference
in dizziness frequency at either 6 or 12
weeks post-treatment
Both manual therapy groups had
reduced dizziness intensity and
frequency compared with baseline, less
dizziness intensity and frequency and
high GPE compared with placebo group
at 12 weeks. No differences between
the 2 manual therapy interventions for
dizziness intensity and frequency. For
DHI and pain, all 3 groups improved
posttreatment and at 12 weeks. No
treatment-related adverse effects lasting
longer than 24 hours.

RCT with
objective
outcome
measures.
No blinding.
Small sample
size

Comments

Patients had impaired postural
performance (0.05>P>0.0001);
Physiotherapy reduced neck pain
intensity (55 to 33 on VAS, P=0.004),
dizziness frequency (4 to 2, P=0.002),
dizziness intensity (3 to 2, P=0.007) and
improved postural performance (0.05 >
p>0.0007).

Main findings

Note: DHI= dizziness Handicap Inventory; SNAG= sustained natural apophyseal glides; ROM= range of motion; PJM= passive joint mobilization; MM=maitland mobilizations; VAS= visual
analogue scale; RCT= randomized controlled trial.

Cervical ROM;
Head reposition accuracy;
Balance

Disability (DHI,0-100);
Dizziness severity (VAS,0-10);
Dizziness frequency
(six-point rating scale, 0-5);
Neck pain(VAS,0-10);
Global perceived effect
(six-point scale,1-6 );
Balance (the sway index);
Cervical range of motion

Posturography for body
sway, neck pain (VAS,0-100)
, frequency and intensity of
dizziness (subjective score 0-4)

Patients randomized into 2 groups: treatment
group (n=9) and delayed treatment group (n=8).
Physiotherapy treatment included soft tissue
treatment, stabilization exercises of the trunk and
cervical spine, passive and active mobilization,
relaxation techniques, home training programs and
minor ergonomic changes. Frequency: median 13
sessions (range 5–23) over 13 weeks (range 5–20).
Delayed treatment group waited 8 weeks then had
treatment as above.

17 patients with neck pain and
dizziness or vertigo of suspected
cervical origin
(15 women, 2 men, range 25 - 49 y,
mean 37 );
Controls were 17 healthy volunteers
(15 women, 2 men, range 25–55 y,
mean 36 y);
Country: Sweden
Setting: primary care centers and a
tertiary Referral center

Outcome measures

Interventions

Participants

Study

Table 2. Selected study characteristics.
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tion and were followed up for ≥ 5 years. At the final
follow-up, good to excellent results were attained in
80.6% of these patients and the mean 20-point score
decreased significantly from 7.3 ± 3.5 before surgery
to 2.2 ± 2.7 (P < 0.001). They assumed that when these
sympathetic nerves were excited, a sympathetic reflex
was induced, which passed through the sympathetic
reflex center located in the thoracic spinal cord and
passing out into postganglionic sympathetic fibers
innervated around the target organs including the
vertebral artery, heart, and eyes etc., leading to sympathetic symptoms including vertigo, headache, blurry
vision, and palpitation (94). Sympathetic nerve fibers
distributed around the vertebral artery have been
implicated in the autoregulation of vertebrobasilar
artery (VBA) blood flow and CBF. It seems like sympathetic excitation roused by stimulation of periarterial
neural structures of the vertebral artery can produce
a decrease of blood flow of VBA and CBF. Stimulation
of sympathetic nerves in the PLL may also produce
sympathetic excitation, causing vertebrobasilar insufficiency symptoms ie., vertigo (52). Hong and Kawaguchi (51) also owe the improvement of cervical spondylosis patients with vertigo to resecting the cervical disc
and PLL, and reducing the stimulation of sympathetic
postganglionic fibers. Theoretically, the pathological
factors induced by cervical spondylosis may affect the
sympathetic nerves present in the PLL in the following 4 mechanisms. The first one is the direct irritation
caused by mechanical compression resulting from
the prolapsed degenerated intervertebral discs. The
second one is that the IL-6, NO, PLA, and other inflammatory factors and chemical mediators induced by the
prolapsed degenerated disc may irritate sympathetic
nerves present in the PLL. The third is that cervical vertebral instability can irritate the PLL and stimulate the
sympathetic nerves it contains. The fourth is that osteophytes on the posterior edge of the vertebral body
may stimulate the PLL during neck movement (47,94).
As to RVAO, treatment options, introduced by
acase report, range from lifestyle modification (avoidance of head turning), anticoagulation, endovascular,
and stenting to surgical treatments (95). On the basis
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of their safety, effectiveness, and good long-term outcome, surgical treatments, including cervical decompression and/or cervical spine fusion, have been recommended as the first line treatment option of RVAO.
However, it cannot be performed in patients with occlusion or hypoplasia of the unaffected vertebral artery
(56). Furthermore, several authors have reported successful remission of symptoms with conservative treatment (96-98). Recently, a study carried out by Choi and
colleagues (56) showed a favorable long-term outcome
of conservative treatments in RVAO. Therefore, they
thought that conservative treatments were safe and
might be considered as a first-line treatment in RVAO.

Conclusion
Cervical vertigo is characterized by vertigo from
the cervical spine. However, whether cervical vertigo is
an independent entity still remains controversial. There
are 4 different hypotheses explaining vertigo of a cervical origin, including proprioceptive cervical vertigo,
Barré-Lieou syndrome, RVAO, and migraine-associated
cervicogenic vertigo. Each has a different pathophysiological mechanism, diagnostic characteristics, and optimal treatment. Diagnosis is dependent upon correlating
symptoms of imbalance and vertigo with neck pain and
excluding other vestibular disorders based on history,
examination, and vestibular function tests. Treatment
is challenging. Manual therapy is recommended for
treatment of proprioceptive cervical vertigo. Anterior
cervical surgery and percutaneous laser disc decompression are effective for the cervical spondylosis patients
accompanied with Barré-Liéou syndrome. As to RVAO,
a rare entity, when the exact area of the arterial compression is identified through appropriate tests such as
MRA, CTA or DSA, decompressive surgery should be the
chosen treatment. Via integration of the best available
evidence, we wish to make the most appropriate clinical decisions for patients with cervical vertigo.

Conflict of Interest
All authors declare no conflict of interest. There
was no external funding in the preparation of this manuscript. Forms of authorship responsibility, disclosure,
and copyright transfer have been signed by all authors.

www.painphysicianjournal.com

Pathogenesis, Diagnosis, and Treatment of Cervical Vertigo

References
1.

2.

3.

4.

5.

6.

7.
8.

9.

10.

11.

12.

13.

14.

15.

Wrisley D, Sparto P, Whitney S, Furman
J. Cervicogenic dizziness: A review of diagnosis and treatment. J Orthop Sports
Phys Ther 2000; 30:755-766.
Strupp M, Brandt T. Diagnosis and treatment of vertigo and dizziness. Dtsch Arztebl Int 2008; 105:173-180.
Yardley L, Owen N, Nazareth I, Luxon
L. Prevalence and presentation of dizziness in a general practice community
sample of working age people. Br J Gen
Pract 1998; 48:1131-1135.
Hannaford PC, Simpson JA, Bisset AF,
Davis A, McKerrow W, Mills R. The prevalence of ear, nose and throat problems
in the community: Results from a national cross-sectional postal survey in
Scotland. Fam Pract 2005; 22:227-233.
Reid SA, Rivett DA. Manual therapy
treatment of cervicogenic dizziness: A
systematic review. 2005; 10:4-13.
Colledge NR, Barr-Hamilton RM, Lewis SJ, Sellar RJ, Wilson JA. Evaluation of
investigations to diagnose the cause of
dizziness in elderly people: A community based controlled study. BMJ 1996;
313:788-793.
Brandt T. Cervical vertigo: Reality or fiction? Audiol Neurootol 1996; 1:187-196.
Yacovino DA. Cervical vertigo: Myths,
facts, and scientific evidence. Neurologia
2012; 13:211-213.
de Jong PT, de Jong JM, Cohen B, Jongkees LB. Ataxia and nystagmus induced
by injection of local anesthetics in the
neck. Ann Neurol 1977; 1:240-246.
Biemond A, de Jong JMBV. On cervical
nystagmus and related disorders. Brain
1969; 92:437-458.
Cohen LA. Role of eye and neck proprioceptive mechanisms in body orientation
and motor coordination. J Neurophysiol
1961; 24:1-11.
Wapner S, Werner H, Morant RB. Experiments on sensory-tonic field theory
of perception. Ш. Effect of body rotation
on the visual perception of verticality. J
Exp Psychol 1951; 42:351-357.
Brandt T, Bronstein AM. Cervical vertigo. J Neurol Neurosurg Psychiatry 2001;
71:8-12.
Heidenreich KD, Beaudoin K, White
JA. Cervicogenic dizziness as a cause
of vertigo while swimming: An unusual case report. Am J Otolaryngol 2008;
29:429-431.
Brown JJ. Cervical contributions to balance: Cervical vertigo. In: Berthoz A,
Vidal PP, Graf W (eds). The Head Neck

www.painphysicianjournal.com

Sensory Motor System. Oxford University
Press, New York, 1992, pp 644-647.
16. Koskimies K, Sutinen P, Aalto H, Starck
J, Toppila E, Hirvonen T, Kaksonen R,
Ishizaki H, Alaranta H, Pyykko I. Posural
stability, neck proprioception and tension neck. Acta Otolaryngol Suppl 1997;
529:95-97.
17. Reid SA, Rivett DA, Katekar MG, Callister
R. Sustained natural apophyseal glides
(SNAGs) are an effective treatment for
cervicogenic dizziness. Man Ther 2008;
13:357-366.
18. Reid SA, Rivett DA, Katekar MG, Callister R. Comparison of mulligan sustained
natural apophyseal glides and maitland
mobilizations for treatment of cervicogenic dizziness: A randomized controlled
trial. 2014; 94:466-476.
19. Lystad RP, Bell G, Bonnevie-Svendsen
M, Carter CV. Manual therapy with and
without vestibular rehabilitation for cervicogenic dizziness: A systematic review.
Chiropr Man Therap 2011; 19:21.
20. Yahia A, Ghroubi S, Jribi S, Malla J, Baklouti S, Ghorbel A, Elleuch MH. Chronic
neck pain and vertigo: Is a true balance
disorder present? Ann Phys Rrhabil Med
2009; 52:556-567.
21. Heikkila H. Cervical vertigo. In: Boyling
J, Jull G, Twomey P (eds). Grieve’s Modern
Manual Therapy: The Vertebral Column. 3rd
ed. Churchill Livingstone, Edinburgh,
2004, pp 233-242.
22. Yacovino DA, Hain TC. Clinical characteristics of cervicogenic-related dizziness and vertigo. Semin Neurol 2013;
33:244-255.
23. Ryan MS, Cope S. Cervical vertigo. Lancet
1955; 2:1355-1358.
24. Wyke B. Cervical articular contributions
to posture and gait: Their relation to
senile disequilibrium. Age Ageing 1979;
8:251-258.
25. Hulse M. Disequelibrium caused by a
functional disturbance of the upper cervical spine, clinical aspects and differential diagnosis. Manual Med 1983; 1:18-23.
26. Sterling M, Jull G, Vicenzino B, Kenardy
J, Darnell R. Development of motor system dysfunction following whiplash injury. Pain 2003; 103:65-73.
27. Kristjansson E, Treleaven J. Sensorimotor
function and dizziness in neck pain: Implications for assessment and management. J Orthop Sports Phys Ther 2009;
39:364-377.
28. L’Heureux-Lebeau B, Godbout A, Berbiche D, Saliba I. Evaluation of para-

clinical tests in the diagnosis of cervicogenic dizziness. Otol Neurotol 2014;
35:1858-1865.
29. Barnsley L, Lord S, Bogduk N. Whiplash
injury. Pain 1994; 58:283-307.
30. Endo K, Ichimaru K, Komagata M, Yamamoto K. Cervical vertigo and dizziness after whiplash injury. Eur Spine J
2006; 15:886-890.
31. Heikkila H, Johansson M, Wenngren BI.
Effects of acupuncture, cervical manipulation, and NSAID therapy on dizziness
and impaired head repositioning of suspected cervical origin: A pilot study. Man
Ther 2000; 5:151-157.
32. Rubin AM, Woolley SM, Dailey VM,
Goebel JA. Postural stability following
mild head or whiplash injuries. Am J
Otol 1995; 16:216-221.
33. Endo K, Suzuki H, Yamamoto K. Consciously postural sway and cervical vertigo after whiplash injury. Spine 2008;
33:E539-E542.
34. Treleaven J, Jull G, Sterling M. Dizziness
and unsteadiness following whiplash injury: Characteristic feature and relationship with cervical joint position error. J
Rehabil Med 2003; 35:36-43.
35. Freppel S, Bisdorff A, Colnat-Coulbois
S, Ceyte H, Cian C, Gauchard G, Auque
J, Perrin P. Viso-proprioceptive interactions in degenerative cervical spine diseases requiring surgery. Neuroscience
2013; 255:226-232.
36. Field S, Treleaven J, Jull G. Standing balance: A comparison between idiopathic
and whiplash-induced neck pain. Man
Ther 2008; 13:183-191.
37. Johansson H, Sojka P. Pathophysiological mechanisms involved in the genesis
and spread of muscular tension in occupational muscle pain and in chronic musculoskeletal pain syndromes:
A hypothesis. Med Hypotheses 1991;
35:196-203.
38. Hubbard DR, Berkoff GM. Myofascial trigger points shown spontaneous needle EMG activity. Spine 1993;
18:1803-1807.
39. Bracher ES, Almeida CL, Almeida RR,
Duprat AC, Bracher CB. A combined
approach for the treatment of cervical
vertigo. J Manipulative Physiol Ther 2000;
23:96-100.
40. Michels T, Lehmann N, Moebus S. Cervical vertigo - cervical pain: An alternative and efficient treatment. J Altern
Complement Med 2007; 13:513-518.
41. Barre JA. Sur un syndrome sympathique

E593

Pain Physician: July/August 2015; 18:E593-E595

42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

cervical posterieur er sa cause frequente,
larthrite cervicale. Rev Neurol(Paris) 1926;
45:1246-1248.
Pearce JMS. Barré-Liéou syndrome. J
Neurol Neurosurg Psychiatry 2004;75:319.
Heistad DD, Marcus ML. Evidence that
neural mechanisms do not have important effects on cerebral blood flow. Circ
Res 1978; 42:295-302.
Mueller SM, Heistad DD, Marcus ML.
Total and regional cerebral blood flow
during hypotension, hypertension,
and hypocapnia. Effect of sympathetic denervation in dogs. Circ Res 1977;
41:350-356.
Baumbach GL, Heistad DD. Effects
of sympathetic stimulation and changes
in arterial pressure on segmental resistance of cerebral vessels in rabbits and
cats. Fed Proc 1983; 52:527-533.
Sadoshima S, Heistad DD. Regional cerebral blood flow during hypotension in
normotensive and stroke-prone spontaneously hypertensive rats: Effect of
sympathetic denervation. Stroke 1983;
14:575-579.
Foster CA, Jabbour P. Barré-Liéou syndrome and the problem of the obsolete eponym. J Laryngol Otol 2007;
121:680-683.
Li J, Gu T, Yang H, Liang L, Jiang DJ,
Wang ZC, Yuan W, Wang XW. Sympathetic nerve innervation in cervical posterior longitudinal ligament as a potential causative factor in cervical spondylosis with sympathetic symptoms and
preliminary evidence. Med Hypotheses
2014; 82:631-635.
Nathan PW, Smith MC. The location of
descending fibres to sympathetic preganglionic vasomotor and sudomotor
neurous in man. J Neurol Neurosurg Psychiatry 1987; 50:1253-1262.
Zuo J, Han J, Qiu S, Luan F, Zhu X, Gao
H, Chen A. Neural reflex pathway between cervical spinal and sympathetic
ganglia in rabbit: implication for pathogenesis of cervical vertigo. Spine J 2013;
doi: 10.1016/j.spinee.2013.11.031.
Hong L, Kawaguchi Y. Anterior cervical
discectomy and fusion to treat cervical
spondylosis with sympathetic symptoms. J Spinal Disord Tech 2011; 24:11-14.
Wang ZC, Wang XW, Yuan W, Jiang DJ.
Degenerative pathological irritations to
cervical PLL may play a role in presenting sympathetic symptoms. Med Hypotheses 2011; 77:921-923.
Sarkar J, Wolfe SQ, Ching BH, Kellicut
DC.
Bow hunter’s syndrome caus-

E594

ing vertebrobasilar insufficiency in
a young man with neck musclehypertrophy. Ann Vasc Surg 2014; 28:1032.
e1-1032.e10.
54. Toole JF, Tucker SH. Influence of head
position on cerebral circulation. Arch
Neurol 1960; 2:616-623.
55. Noh Y, Kwon OK, Kim HJ, Kim JS. Rotational vertebral artery syndrome due
to compression of nondominant vertebral artery terminating inposterior inferior cerebellar artery. J Neurol
2011; 258:1775-1780.
56. Choi KD, Choi JH, Kim JS, Kim HJ, Kim
MJ, Lee TH, Lee H, Moon IS, Oh HJ,
Kim JI. Rotational vertebral artery occlusion: mechanisms and longterm outcome.
Stroke
2013;
44:1817-1824.
57. Kim HA, Yi HA, Lee CY, Lee H. Origin of isolated vertigo in rotational vertebral artery syndrome. Neurol
Sci 2011; 32:1203-1207.
58. Strupp M, Planck JH, Arbusow V, Steiger HJ, Brückmann H, Brandt T. Rotational vertebral artery occlusion syndrome with vertigo due to “labyrinthine excitation.” Neurology 2000;
54:1376-1379.
59. Mazzoni A. The vascular anatomy of the
vestibular labyrinth in man. Acta Otolaryngol Suppl 1990; 472:1-83.
60. Sitko S, Honrubia V. Differential effect
of ischemia on spontaneous and sinusoidal-evoked activity in semicircular
canal afferents in the bullfrog. Acta Otolaryngol 1986; 102:179-185.
61. Choi KD, Shin HY, Kim JS, Kim
SH, Kwon OK, Koo JW, Park SH, Yoon
BW, Roh JK. Rotational vertebral artery
syndrome: oculographic analysis of nystagmus. Neurology 2005; 65:1287-1290.
62. Brandt T, Baloh RW. Rotational vertebral artery occlusion: a clinical entity
or various syndromes? Neurology 2005;
65:1156-1157.
63. Sorensen BF. Bow hunter’s stroke. Neurosurgery 1978; 2:259-261.
64. Healy AT, Lee BS, Walsh K, Bain
MD, Krishnaney AA. Bow hunter’s
syndrome secondary to bilateral dynamic vertebral artery compression. J
Clin Neurosci. 2014 2015;22:209-212.pii:
S0967-5868(14)00358-0. doi: 10.1016/j.
jocn.2014.05.027.
65. Weintraub MI. Beauty parlor stroke syndrome: report of two cases. Neurology
1992; 42:340.
66. Endo K, Ichimaru K, Shimura H, Imakiire A. Cervical vertigo after hair sham-

poo treatment at a hairdressing salon: A
case report. Spine 2000; 25:632-634.
67. Quesnele JJ, Triano JJ, Noseworthy
MD, Wells GD. Changes in vertebral artery blood flow following various head
positions and cervical spine manipulation. J Manipulative Physiol Ther 2014;
37:22-31.
68. Machaly SA, Senna MK, Sadek AG. Vertigo is associated with advanced degenerative changes in patients with cervical spondylosis. Clin Rheumatol 2011;
12:1527-1534.
69. Sterk P, Reron E, Maga P, Modrzejewski
M, Szybist N. A possible correlation between vertebral artery insufficiency and
degenerative changes in the cervical
spine. Eur Arch Otorhinolaryngol 1998;
255:437-440.
70. Mitchell J. Vertebral artery blood velocity
changes associated with cervical spine
totation: A meta-analysis of the evidence
with implications for professional practice. J Manual Manip Ther 2009; 17:46-57.
71. Reploeg MD, Goebel JA. Migraine-associated dizziness: Patient characteristics
and management options. Otol Neurotol
2002; 23:364-371.
72. Maione A. Migraine-related vertigo: diagnostic criteria and prophylactic treatment. Laryngoscope 2006; 116:1782-1786.
73. Fasunla AJ, Ibekwe TS, Nwaorgu OG.
Migraine-associated vertigo: A review of the pathophysiology and differential diagnosis. Int J Neurosci 2012;
122:107-113.
74. Cha YH. Migraine-associated vertigo:
Diagnosis and treatment. Semin Neurol
2010; 30:167-174.
75. S elby G, Lance JW. Observations on 500
cases of migraine and allied vascular
headache. J Neurol Neurosurg Psychiatry
1960; 23:23-32.
76. Blaschek A, Milde-Busch A, Straube
A, Schankin C, Langhagen T, Jahn K,
Schröder SA, Reiter K, von Kries R, Heinen F. Self-reported muscle pain in adolescents with migraine and tension-type headache. Cephalalgia 2012;
32:241-249.
77. Kelman L. Migraine pain location: A
tertiary care study of 1283 migraineurs.
Headache 2005; 45:1038-1047.
78. Calhoun AH, Ford S, Millen C, Finkel
AG, Truong Y, Nie Y. The prevalence of
neck pain in migraine. Headache 2010;
50:1273-1277.
79. Dix MR, Hallpike CS. Pathology, symptomatology and diagnosis of certain
common disorders of the vestibular

www.painphysicianjournal.com

Pathogenesis, Diagnosis, and Treatment of Cervical Vertigo

system. Ann Otol Rhinol Laryngol 1952;
61:987-1016.
80. Sumner A. The Dix-Hallpike test. J
Physiother 2012; 58:131.
81. Reid SA, Rivett DA, Katekar MG, Callister R. Efficacy of manual therapy treatments for people with cervicogenic
dizziness and pain: Protocol of a randomised controlled trial. BMC Musculoskelet Disord 2012; 13:201-209.
82. Ogino M, Kawamoto T, Asakuno K,
Maeda Y, Kim P. Proper management of
the rotational vertebral artery occlusion
secondary to spondylosis. Clin Neurol
Neurosurg 2001; 103:250-253.
83. Petridis AK, Barth H, Buhl R, Mehdorn
HM. Vertebral artery decompression in
a patient with rotational occlusion. Acta
Neurochir (Wien) 2008; 150:391-394.
84. Phillipszoon AJ, Bos JH. Neck torsion
nystagmus. Pract Otorhinolaryngol (Basel) 1963; 25:339-344.
85. Norre ME. Cervical vertigo. Diagnostic
and semiological problem with special emphasis upon “cervical nystagmus.” Acta Otorhinolaryngol Belg 1987;
41:436-452.
86. Bianco A, Pomara F, Petrucci M. Postural stability in subjects with whiplash injury symptoms: results of a pilot study.
Acta Otolaryngol 2015;134:947-951.
87. Tavanai E, Hajiabolhassan F. Cervico-

www.painphysicianjournal.com

genic vertigo: Etiology, diagnosis and
treatment. Audiol 2013; 22:1-13.
88. Reid SA, Callister R, Katekar MG, Rivett
DA. Effects of cervical spine manual
therapy on range of motion, head repositioning, and balance in participants with cervicogenic dizziness: A
randomized controlled trial. Arch Phys
Med Rehabil 2014:95:1603-1612. pii:
S0003-9993(14)00310-4. doi: 10.1016/j.
apmr.2014.04.009.
89. Humphreys BK, Peterson C. Comparison of outcomes in neck pain patients
with and without dizziness undergoing
chiropractic treatment: A prospective
cohort study with 6 month follow-up.
Chiropr Man Therap 2013; 21:3.
90. Karlberg M, Magnussen M, Malmstrom
E-M, Melander A, Moritz U. Postural
and symptomatic improvement after
physiotherapy in patients with dizziness
of suspected cervical origin. Arch Phys
Med Rehabil 1996; 77:874-882.
91. Collins ME, Misukanis TM. Chiropractic management of a patient with post
traumatic vertigo of complex origin. J
Chiropr Med 2005; 4:32-38.
92. Malmstrom EM, Karlberg M, Melander
A, Magnusson M, Moritz U. Cervicogenic dizziness-musculoskeletal findings
before and after treatment and longterm outcome. Disabil Rehabil 2007;
29:1193-1205.

93.	 Ren L, Guo B, Zhang J, Han Z, Zhang
T, Bai Q, Zeng Y. Mid-term efficacy of
percutaneous laser disc decompression
for treatment of cervical vertigo. Eur J
Orthop Surg Traumatol 2014; 24Supple
1:S153-158.
94. Li J, Jiang DJ, Wang XW, Yuan W, Liang
L, Wang ZC. Mid-term outcomes of anterior cervical fusion for cervical spondylosis with sympathetic symptoms. J Spinal Disord Tech.2013 Nov 8. [Epub ahead
of print]
95. Dargon PT, Liang CW, Kohal A, Dogan
A, Barnwell SL, Landry GJ. Bilateral mechanical rotational vertebral artery occlusion. J Vasc Surg 2013; 58:1076-1079.
96. Puca A, Scogna A, Rollo M. Craniovertebral junction malformation and rotational occlusion of the vertebral artery.
Br J Neurosurg 2000; 14:361-364.
97. Kuether TA, Nesbit GM, Clark WM,
Barnwell SL. Rotational vertebral artery
occlusion: A mechanism of vertebrobasilar insufficiency. Neurosurgery 1997;
41:427-432.
98. Wakayama K, Murakami M, Suzuki M,
Ono S, Shimizu N. Ischemic symptoms
induced by occlusion of the unilateral
vertebral artery with head rotation together with contralateral vertebral artery
dissectionecase report. J Neurol Sci 2005;
236:87-90.

E595

