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Male, 62-year-old

Cervical spondylosis ¢ vertebral artery stenosis ¢ Vertebrobasilar insufficiency
Dizziness ¢ headache ¢ neck pain

Soft tissue manipulation e therapeutic ultrasound ¢ thoracic spinal manipulation
Rehabilitation ¢ Traditional Medicine

Rare disease

Vertebrobasilar insufficiency (VBI) is most often caused by vertebrobasilar atherosclerosis, often presenting
with dizziness and occasionally neck pain. Little research or guidelines regarding management of neck pain in
affected patients exists.

A 62-year-old male hypertensive smoker presented to a chiropractor with a 13-year history of insidious-onset
neck pain, dizziness, and occipital headache with a Dizziness Handicap Inventory (DHI) of 52%. The patient had
known VB, caused by bilateral vertebral artery plaques, and cervical spondylosis, and was treated with multiple
cardiovascular medications. The chiropractor referred patient to a neurosurgeon, who cleared him to receive
manual therapies provided manual-thrust cervical spinal manipulative therapy (SMT) was not performed. The
chiropractor administered thoracic SMT and cervicothoracic soft tissue manipulation. The neck pain and diz-
ziness mostly resolved by 1 month. At 1-year follow-up, DHI was 0%; at 2 years it was 8%. A literature search
revealed 4 cases in which a chiropractor used manual therapies for a patient with VBI. Including the present
case, all patients had neck pain, 60% had dizziness, and all were treated with SMT either avoiding manual cer-
vical manipulation altogether or modifying it to avoid or limit cervical rotation, yielding positive outcomes.
The present and previous cases provide limited evidence that some carefully considered chiropractic manual
therapies can afford patients with VBI relief from concurrent neck pain and possibly dizziness. Given the pau-
city of research, cervical SMT cannot be recommended in such patients. These findings do not apply to verte-
bral artery dissection, for which SMT is an absolute contraindication.

Chiropractic ¢ Dizziness ¢ Headache ¢ Manipulation, Spinal ¢ Neck Pain ¢ Vertebral Artery
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Background

Vertebrobasilar insufficiency (VBI), also called posterior circula-
tion insufficiency or vertebrobasilar transient ischemic attack, is
defined as a transitory ischemia of the vertebrobasilar circula-
tion [1-3] and is a risk factor for vertebrobasilar stroke [4,5]. VBI
is most often caused by atherosclerotic vertebral or basilar ar-
tery stenosis and can also result from vertebral artery hypopla-
sia, rotational vertebral artery occlusion, vertebral artery dissec-
tion, coagulopathy, drug abuse, or migraine [1,6-9]. VBI related
to atherosclerosis typically presents as dizziness, visual dysfunc-
tion, or cognitive dysfunction [10], and occasionally presents
with posterior neck pain [11]. However, there is little research
on how to best manage neck pain in patients with comorbid VBI.

The vertebrobasilar system is composed of the paired verte-
bral arteries, basilar artery, and the vascular territories that
these arteries supply [12]. This includes the brainstem, cere-
bellum, thalamus, occipital lobes, other cortical regions, and
the upper cervical spinal cord [13,14]. The vertebral artery as-
cends through the transverse foramina of the cervical spine,
typically starting at C6, then joins its contralateral component,
forming the basilar artery at the level of the brainstem [15].

Radiographic vertebral artery stenosis is uncommon in healthy
people. One study using magnetic resonance angiography (MRA)
reported that proximal vertebral artery stenosis was found in
about 7% of individuals in their 60s with little or no symptoms
of VBI, while distal vertebral artery or basilar artery stenosis
was only found in 2% [16]. In contrast, the prevalence of prox-
imal and distal stenosis increased to 13% and 7%, respective-
ly, among patients with coronary artery stenosis [16]. Typical
cardiovascular risk factors, including hypertension, smoking
status, dyslipidemia, male sex, and age older than 40 years,
are considered risk factors for vertebral artery stenosis [1,17].

As there are no clear diagnostic criteria for VBI, a diagnosis is
established after ruling out other causes of dizziness, such as
benign paroxysmal positional vertigo (BPPV), vestibular mi-
graine, and vestibular neuritis [2]. This is typically done by as-
sessing the timing and triggers of dizziness [18], followed by
blood pressure evaluation, a cardiac and neurologic examina-
tion, and other select examination procedures when indicated,
such as the Dix-Hallpike maneuver or head impulse, nystag-
mus, and test of skew (HINTS) examination [18,19]. In patients
with neck pain and dizziness, it is also important to assess for
cervicogenic dizziness, which may relate to degenerative cervi-
cal myelopathy or instability [20,21]. Neck pain and dizziness
in those who have sustained trauma also warrants examina-
tion for cervical spine injury and concussion [22]. Cervical ex-
tension-rotation tests for vertebral artery function are no lon-
ger recommended due to their low reliability and diagnostic
accuracy [23-26].
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Several imaging tests can be useful for the diagnosis of VBI,
and the strategy depends on the level of urgency and suspi-
cion for concomitant stroke. For patients with non-urgent VBI
and no suspicion of stroke, computed tomography angiogra-
phy (CTA) and MRA are the imaging modalities of choice [1,2].
Transcranial doppler ultrasound and dynamic angiography are
other options, yet are not performed frequently [1,2].

In general, there is no consensus regarding treatment for
VBI [2]. However, common medical practices include anticoag-
ulant and antiplatelet therapies, statins, blood pressure con-
trol [2,27], and lifestyle recommendations, including avoid-
ance of smoking, and diet and exercise [17]. Endovascular
treatments, including percutaneous transluminal angioplas-
ty, stenting, and thrombectomy, are emerging as minimally
invasive procedures for symptomatic vertebral artery steno-
sis [28,29]. However, a recent randomized controlled trial and
systematic review found no significant differences with re-
spect to stroke-related disability [29] and likelihood of stroke
or transient ischemic attack with these therapies compared
with standard medical treatment, suggesting that further re-
search is needed [28]. Accordingly, endovascular treatments
are typically reserved for those with a high grade of stenosis,
persistent symptoms despite medical treatment, and/or ste-
nosis at the vertebral artery origin [2,27]. To date, acupunc-
ture has limited evidence for treating VBI [30].

There is also limited research to guide the treatment of neck
pain in patients with VBI. In one study, patients with cervical
spondylosis, neck pain, and VBI reported improvement fol-
lowing a protocol of soft tissue manipulation and acupunc-
ture with moxibustion [31]. While application of a soft cervi-
cal collar [32], and cervical traction [33] have some evidence of
safety and vascular benefit in the VBI population, these have
not been studied with regards to neck pain. In one publica-
tion, VBI was considered as a contraindication to any form of
cervical spine manual therapy [34]. In the chiropractic litera-
ture, VBI is listed as a contraindication to cervical SMT [35-38].

Chiropractors are providers that treat neuromusculoskeletal
conditions, most often those of the spine, including low back
and neck pain [39,40]. Chiropractors occasionally encounter pa-
tients with dizziness [40], and rarely, patients with VBI [41-43].
Researchers have suggested that a common treatment used
by manual therapists and specifically by chiropractors, cervi-
cal spinal manipulative therapy (SMT), could worsen VBI by
dislodging an atherosclerotic plaque from the vertebral artery
or by causing hemostasis, vasospasm, or direct arterial inju-
ry, or by worsening a pre-existing arterial dissection [44-47].
Other research has shown that cervical spine rotation, which
is often used in cervical SMT, leads to greater length changes
in the vertebral artery than other movements, although these
changes are small in magnitude [48]. However, recent evidence
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suggests that cervical spine manipulation does not affect the
blood flow parameters of the vertebral arteries when performed
in individuals without known VBI [26,49].

Given the lack of research and guidelines for treatment of neck
pain in patients with VBI, we present a case in which a patient
responded positively to a multimodal chiropractic manual ther-
apy approach, including SMT, which was modified as a precau-
tion due to concomitant vertebral artery stenosis.

Case Report

Patient Information

A 62-year-old man who worked as an attorney presented to a
chiropractor complaining of a 13-year history of insidious-on-
set neck pain, dizziness, and headache (Figure 1). He rated his
mean pain severity as 6/10 on the Numeric Pain Rating Scale.
His Dizziness Handicap Inventory (DHI) was 52% (which indicates
an upper range of moderate handicap) and his World Health
Organization Quality of Life score (WHO-QOL) was 76%. His neck
pain was axial and bilateral without radiating pain, numbness,
or tingling in the upper or lower extremities. He described his
dizziness as feeling clumsy, having jet lag, and noted being un-
able to walk quickly, and felt more prone to tripping during ep-
isodes. Dizziness lasted for one or more hours at a time and
occurred multiple times per week. He denied having a distinct
spinning sensation when dizzy but did have 2 distinct episodes
of syncope which caused him to fall, once while walking down
a flight of stairs; however, these did not further exacerbate
the patient’s symptoms or appear to cause any serious injury.

Typically, episodes of severe neck pain coincided with epi-
sodes of headache and dizziness. These symptoms were ex-
acerbated by long hours of legal desk work and stress. His
headache was described as occipital, and could be unilater-
al or bilateral, and was not associated with any nausea, vom-
iting, or aura. He denied any head injury, tinnitus, aural full-
ness, and hearing loss and had not noticed any exacerbation
of dizziness or headache with turning his head. The patient
had been previously prescribed acetaminophen and celecox-
ib, which provided some relief from his neck pain but did not
improve his dizziness.

The patient endorsed a 10-year history of high blood pres-
sure. He also had a family history of high blood pressure (fa-
ther) and breast cancer (mother). The patient currently was
taking aspirin, Exforge HCT (amlodipine/valsartan/hydrochlo-
rothiazide), atorvastatin 40 mg, ezetimibe 10 mg, and clopi-
dogrel 75 mg. He was a current smoker, with a 30 pack-year
history; however, he was physically active and did cross-train-
ing in a gym 3 times per week. He formerly ran marathons but
had stopped several years prior because of dizziness. The pa-
tient had seen several medical specialists prior to presenting
to the chiropractor.

Thirteen years prior to his presentation to the chiropractor, the
patient visited a sports medicine physician for neck pain. This
provider ordered radiographs of the cervical spine, the report of
which noted osteophytes at C4/5, C5/6, and C6/7 and narrow-
ing of the intervertebral disc space at C6/7. Flexion extension
views were also obtained, which did not reveal subluxation or
instability. The patient’s neck pain progressed, and by 10 years
preceding his presentation, he began to develop dizziness.

dizzines, having tried other forms of therapy

62-year-old Asian male, smoker,with a known history of vertebral artery stenosis, presents to a chiropractor with neck pain and

Chiropractor refers to a neurologist;
updated vascular imaging redemonstrates
vertebral artery stenosis

Chiropractic visits reduced to once per month
in freqency

7/2022

Chiropractor consults with neurosurgeon regarding
case, and with patient’s consent initiaties gentle
manual therapies, with significant relief by 1-month
follow-up

Patient reports continued improvement and returns
to sports activities that he previously avoided

remains active, and continues monthly chiropractic visits

Approximately 2 years after initial presentation, the patient remains improved with mild to absent neck pain and occasional mild dizzines,

Figure 1. Timeline of care.
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Figure 2. Cervical spine radiographs. Lateral view (A) and anteroposterior view (B). Degenerative changes are noted in the mid-to-
lower cervical spine including posterior vertebral body osteophytes (arrowheads), disc space narrowing (*), and uncovertebral
joint degeneration (arrows). In addition, the cervical lordosis is reduced as the neck is visibly straightened, and has a slight
kyphosis at C3/4.

Eight years prior, for evaluation of dizziness, the patient saw
an ear nose and throat specialist, who performed caloric irri-
gation and ocular vestibular evoked myogenic potential tests,
which revealed normal responses on both sides. Although these
test results reduced the likelihood of BPPV, this specialist re-
ferred him for a course of vestibular therapy, which did not
provide him with any relief.

Four years prior, his primary care provider ordered magnetic
resonance imaging (MRI) of the brain, which identified white
matter ischemia in the cerebral hemispheres bilaterally, with no
focal lesion in the brainstem or cerebellum. This provider also
ordered an MRA of the head and neck without and with con-
trast, which identified a short segment of mild to moderate ste-
nosis in the left vertebral artery and another short segment of
mild stenosis in the right vertebral artery. The patient then visit-
ed a neurologist who ordered a cervical spine MRI, the report of
which noted degenerative changes without evidence of cervical
canal stenosis or myelopathy. VBI was diagnosed at this time.

Six months prior, the patient saw an orthopedic surgeon,
who ordered cervical radiographs. These images revealed
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degenerative spondylosis affecting the mid to lower cervi-
cal spine, with osteophytes at the posterior vertebral bodies,
disc space narrowing from C4 to T1, and reversal of the cervi-
cal lordosis (Figure 2). The orthopedist considered these find-
ings a potential contributor to the patient’s symptoms and
referred him for physical therapy. However, the patient report-
ed that that rehabilitative neck exercises, including stretching
and strengthening exercises, exacerbated his neck pain and
dizziness and he discontinued the physical therapy. The ex-
act details of this exacerbation were unclear, and the patient
did not recall any specific positional triggers during therapy.
He subsequently also tried acupuncture, which did not alle-
viate his symptoms.

Over the year preceding the patient’s chiropractic visit, the pa-
tient had a weekly massage, which focused on the upper and
mid back. This treatment had provided him with more relief
from his neck pain and dizziness than any therapy he had tried
previously. However, this relief was very transient, not lasting
more than a day or so. As the patient had chronic symptoms
that had resisted many forms of therapy, he sought chiroprac-
tic therapy for another opinion.
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Clinical Findings

On initial evaluation by the chiropractor, the patient demon-
strated a stiff, guarded neck posture with a forward head car-
riage. Palpation of the spine revealed restriction and tender-
ness at the C5/6, C6/C7,T1/2,T2/3, T4/5, and T6/7 levels, and
limited active cervical range of motion with pain at 20° exten-
sion (normal >60°) and 45° of bilateral rotation (normal >80°).
Muscle hypertonicity and tenderness was noted at the upper
trapezius, scalenes, rhomboids, and levator scapulae bilater-
ally. A neurological examination, including cranial nerve test-
ing, muscle stretch reflexes, and motor and sensory testing,
was normal. The patient’s blood pressure was 133/83 mm Hg
and heart rate was 61 beats per min. Positional vertebral ar-
tery testing and head impulse testing were not performed
given the patient’s known history of vertebral artery steno-
sis and VBI and concern that prolonged rotation could exac-
erbate his condition.

Given the patient’s history of VBI, the chiropractor referred
the patient to another neurologist with the intent of obtain-
ing updated head and neck vascular imaging. The neurologist
ordered CTA of the head and neck without and with contrast
(Figure 3). This revealed calcified plaques in the distal verte-
bral arteries bilaterally, with severe stenosis of the left verte-
bral artery (>70% diameter reduction; Figure 4) and moderate
stenosis of the right vertebral artery (50-60% diameter reduc-
tion; Figure 5). Calcified plaques with minimal stenosis were
also noted in the left subclavian artery, left carotid bulb, left
proximal internal carotid artery, cavernous segment of left in-
ternal carotid artery, brachiocephalic trunk, and cavernous seg-
ment of right internal carotid artery (Figure 3). The patient had
a normal variant of a fetal origin of the posterior cerebral ar-
teries bilaterally, with the circle of Willis being otherwise unre-
markable. There was no evidence of impingement of the verte-
bral arteries by cervical osteophytes. The neurologist considered
the vertebral artery stenosis a clinically significant contributor to
his VBI, while the other findings were deemed noncontributory.

The neurologist also ordered a coronary CTA, which revealed
a coronary calcium score of 452.98, mild stenosis of the prox-
imal left anterior descending and left distal circumflex arter-
ies, and minimal stenosis of the proximal left circumflex and
left main artery. The patient’s coronary findings were ranked at
76%, indicating greater coronary disease than 75% of an age-
matched population. While these findings were consistent with
his cardiovascular risk factors and known atherosclerosis, they
were not considered directly contributory to his VBI symptoms.

The chiropractor also referred the patient to a neurosur-
geon employed in the same healthcare organization and con-
sulted with this specialist regarding the case. The neurosur-
geon deemed the patient to not be a surgical candidate, and
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preferred the patient continue with conservative care, includ-
ing medical management. The neurosurgeon advised the chi-
ropractor not to provide high-velocity, low-amplitude cervical
spine manipulation given the patient’s history of vertebral ar-
tery stenosis and VBI.

The patient was interested in receiving cervical SMT; how-
ever, he reported that previous providers had deterred him
from receiving it, citing concerns about potential stroke given
his VBI. After the neurosurgeon cleared the patient to receive
SMT with certain restrictions, the patient returned to the chi-
ropractor and gave written informed consent for treatment.

The chiropractor initially treated the patient with high-velocity,
low-amplitude spinal manipulation directed to the mid-thorac-
ic spine (Figure 6) and thermal ultrasound therapy directed to
the cervical spine 3 times per week, with emphasis on alleviat-
ing pain and muscle hypertonicity and restoring spinal mobility.

After the first week, high-velocity, low-amplitude spinal ma-
nipulation was also administered to the upper thoracic spine
(Figure 7). Instrument-assisted soft tissue manipulation (gua
sha) was also applied to the levator scapulae, upper trapezius,
and rhomboids using a massage tool (Strig, Korea; Figure 8).

At the 1-month follow-up, the patient reported that his diz-
ziness was completely gone, and his neck pain was almost
completely gone. He only reported neck stiffness and limited
range of motion. His active cervical range of motion also im-
proved (50° extension, 50° left and 60° right rotation) Given
the patient’s improvement, the chiropractor reduced the treat-
ment frequency to once per month. After starting his care with
the chiropractor, the patient discontinued receiving his usu-
al massage therapy visits outside of the chiropractic office, as
he had improved.

At a 1-year follow-up, the patient’s DHI was 0% and his WHO-
QOL was 96%. His active cervical spine range of motion con-
tinued to improve slightly (rotation was now 70° bilaterally).
At the 2-year follow-up, the DHI had slightly rebounded, be-
ing reported at 8%, while the WHO-QOL score remained at
96%. While the patient did have occasional re-appearance of
symptoms of neck pain and dizziness, these typically resolved
quickly with the treatments described above (ie, thoracic spi-
nal manipulation, soft tissue manipulation). Aside from the
patient’s cardiovascular medications and anti-inflammato-
ry medications, he did not take any additional pain medica-
tions during treatment. The patient continued working as an
attorney and smoking; however, he became more involved
with sports activities on the weekends. He returned to mara-
thon running and wakeboarding. He noted that stress could
still exacerbate his symptoms; however, it no longer interrupt-
ed his daily activities.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Figure 3. Computed tomography angiogram of neck, 3D volume-
rendered image. Orientation: left (L), right (R), head
(H), feet (F). Calcified plaques of the vertebral arteries
are evident bilaterally (arrows), more prominently on
the left than right. From superior to inferior, additional
smaller calcified plaques are easily visible at the left
carotid bulb (x2), left subclavian artery, and right
brachiocephalic trunk (arrowheads).

There were no adverse events in relation to the SMT or other
therapies provided. The patient provided written consent for the
publication of his case report and any accompanying images.

Discussion

This case describes a male patient with VBI and concurrent
neck pain which plateaued with other conservative therapies
only to respond to modified thoracic SMT and soft tissue ma-
nipulation. This patient represented common features of VBI,
with respect to his cardiovascular risk factors and presence of
vertebral artery atherosclerosis. This case also highlights the
communication between chiropractors and other medical spe-
cialists to plan a careful treatment approach to alleviate neck
pain while maximizing the safety of the vertebral arteries in a
patient with VBI caused by atherosclerosis.

Alternative causes of his dizziness were unlikely, given his
clinical features and testing. Chiefly, BPPV occurs as brief
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Figure 4. Oblique computed tomography angiogram of the head
showing calcified plaque of the left vertebral artery
(LVA) at the transition between the V3 and V4 segment
of the right vertebral artery RVA (arrow).

Figure 5. Oblique computed tomography angiogram of the
head showing calcified plaque of the right vertebral
artery (RVA) at the transition between the V3 and V4
segment of the RVA (arrow).
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Figure 6. Thoracic spine high-velocity, low-amplitude
manipulation. The clinician places their hands overlying
the transverse processes of T4 and T5 and delivers a
thrust oriented posterior to anterior and inferior to
superior. Image from EC.

Figure 7. Upper thoracic manipulations. The clinician delivers a
lateral to medial thrust using first digit, placed at the
spino-laminar junction of T2 (arrow). The non-thrusting
hand stabilizes the head against the head rest using
slight lateral flexion in the opposite direction.

paroxysmal episodes triggered by head movement [19], while
the current patient’s symptoms lasted several hours and were
not reported to correlate with head movement. The patient
did not appear to have cervicogenic vertigo, and although he
had cervical spondylosis, there were no signs of myelopathy or

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€937991-7

Figure 8. Instrument-assisted soft tissue manipulation. The
clinician applies a thin layer of emollient to the skin
surface, and utilizes a massage tool (Strig, Korea) to
gently stroke along the targeted muscles. In the image
shown, strokes are applied to the right levator scapula
(arrows).

radiculopathy clinically or via his previous cervical spine MRI.
He did not have any typical features of migraine, such as a
unilateral, pulsating pain, sensitivity to sound, nausea, or aura,
and thus vestibular migraine was unlikely [50]. Finally, the pa-
tient’s MRA and CTA identified clinically relevant stenosis in
both vertebral arteries, and his symptoms matched those typi-
cal for VBI, with longer-lasting episodes of dizziness than BPPV,
risk factors for cerebrovascular disease (smoking, male sex, in-
creased age), and an absence of hearing loss or tinnitus [1].

The literature was searched on July 11, 2022, via PubMed and
Google Scholar and Index to Chiropractic Literature with search
terms including “chiropractic”, or “chiropractor”, or “spinal
manipulation”, or “spinal manipulative therapy” and “verte-
bral artery”, or “vertebrobasilar”, or “posterior circulation” to
identify previous cases in which a chiropractor administered
SMT to a patient with a known history of VBI. Patients were
required to have prior imaging findings consistent with VBI,
rather than a clinical diagnosis in isolation. Included articles
and a recent review paper [51] were hand-searched for addi-
tional citations. One article was excluded because the initial
clinical history was suggestive of VBI yet not based on diag-
nostic testing, and the patient received cervical SMT after a
neurologist concluded the patient had a tension-type head-
ache [52]. Another case was excluded as vertebral artery dis-
section was missed on imaging prior to SMT [47].
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Table 1. Patients with vertebrobasilar insufficiency treated by a chiropractor.

Patient
age

Symptoms

Treatment

VBI diagnosis and testing

Current case 2022 62 M Neck pain, headaches, Calcified plaques in VA, Thoracic SMT, no
dizziness MRA, CTA cervical rotation, IASTM
Jensen [54] 2003 40 F Neck and interscapular Decreased VA blood Cervical SMT with <45°
pain, lightheadedness, flow via Doppler rotation
tremor
Jensen [54] 2003 42 M Neck pain, tremor, left Decreased VA flow via Cervical SMT with <45°
hand numbness Doppler rotation
Rectenwald 2018 39 F Neck pain, upper Bow hunter’s Instrument-assisted
[53] extremity numbness syndrome, C1-2 cervical SMT (cervical
stenosis via dynamic spine in neutral
angiography position)
Terenzi [41] 2002 28 F Neck and arm pain, Perfusion deficit on Cervical SMT with

headaches, dizziness

transcranial Doppler, flexion and no rotation
VA compression and

anomaly

CTA — computed tomography angiography; F — female; IASTM — instrument assisted soft tissue manipulation; MRA — magnetic
resonance angiography; M — male; NR — not reported; SMT — spinal manipulative therapy; VA — vertebral artery; VBI — vertebrobasilar

insufficiency.

There were 4 previously published cases of patients with
known VBI receiving chiropractic SMT [41,53,54] (Table 1).
Including the current case (5 total), patients were a mean age
of 42.2+11.0 years, and 3/5 (60%) were female. All patients
presented with neck pain (5/5, 100%), while 3/5 (60%) had
some form of dizziness. The most common imaging modali-
ty, in 3/5 (60%) was Doppler sonography, which demonstrat-
ed decreased vertebral artery flow [41,54], which was related
to an anomalous vertebrobasilar arterial system in 1 case [41]
and in the other 2 cases was unclear [54]. One patient had
dynamic angiography revealing rotational vertebral artery oc-
clusion [53]. None of the included patients had vertebral ar-
tery dissection. Each patient was treated with SMT that re-
duced or avoided any cervical spine rotation (5/5, 100%). In
each case, there was a positive response to SMT with no ad-
verse events (5/5, 100%).

The present case is similar to those previously published in
that the patient presented with concurrent neck pain and
dizziness and had vertebral artery hypoperfusion unrelated
to arterial dissection. The present case is different in that
the patient was older and had vertebral artery plaques iden-
tified by imaging. The present patient’s age and cardiovas-
cular risk factors point to a possible separate etiology of
VBI unrelated to rotational compression or vascular anom-
aly seen in the other cases. However, the patient also un-
derwent CTA, MRI, and MRA rather than Doppler sonogra-
phy; thus, his imaging may have simply been more likely to
reveal arterial plaques.
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In the present case, SMT may have alleviated the patient’s
neck pain, as this therapy can improve spinal mobility and/or
inhibit nociceptive (pain) signaling [55]. Further, positive clin-
ical effects of SMT can be seen in sites distal from the site of
manipulation in a form of regional interdependence [56], which
explains how upper thoracic manipulations could have alle-
viated pain in the cervical region in the present case. In addi-
tion, instrument-assisted soft tissue manipulation may have
helped alleviate muscle hypertonicity, inhibit nociceptive sig-
nals, and improve cervical range of motion [57,58].

It is less clear how SMT can alleviate VBI-related symptoms,
such as dizziness. Given the known relationship between cervi-
cal spondylosis and VBI [7], it is possible that improvements in
spinal mobility or posture led to improved blood flow through
the vertebral arteries. However, in the present case, the pa-
tient’s cervical spondylosis did not appear to be a major trig-
ger for his VBI, as he did not notice symptoms with head ro-
tation, flexion, or extension [7]. Further, changes in blood flow
after treatment were not explored after the patient’s symp-
toms improved. While the patient did not meet criteria for cer-
vicogenic dizziness, it is possible that SMT helped improve the
proprioceptive afferent information originating from the cervi-
cal paraspinal muscles [55], thus countering any dysfunction-
al central sensory components related to his aberrant poste-
rior circulation.

Chiropractors who encounter patients with recalcitrant neck
pain who have underlying known or suspected VBI should
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consider obtaining updated or advanced vascular imaging pri-
or to commencing any treatment protocol. Once the etiology
of VBl is further characterized, chiropractors can consult with
a medical specialist to determine the best course of action
and discuss treatment options with the patient. Fortunately,
there are several chiropractic and manual therapy techniques
that have efficacy for neck pain which do not involve manual-
thrust manipulation of the cervical spine that could be offered
as options, and they are frequently used in combination. For
example, according to a recent randomized controlled trial and
systematic review, thoracic spine manipulation provides sig-
nificant reductions in neck pain and related disability [59,60].

Future research should examine the efficacy and safety of SMT
for patients with concurrent neck pain and VBI. Given the chal-
lenges of identifying a large prospective sample of patients
who have these symptoms, have imaging-confirmed VBI, and
are receiving chiropractic care, this research may be more fea-
sible if initiated with larger case series, followed by chart re-
view studies, and then retrospective observational studies. If
these studies demonstrate a basic level of safety and effec-
tiveness, this could lead to a prospective trial to examine treat-
ment outcomes more reliably.

Limitations

First, as a single case, the demonstrated results are not gen-
eralizable. Although the patient underwent several therapies
and had taken multiple medications prior to chiropractic care
without any lasting relief, it is possible that the combination
of medications while he was receiving chiropractic treatments
were synergistic, leading to an improved outcome. Second,
while the follow-up period was long at 2 years, without major
symptoms, it is possible that without monthly chiropractic treat-
ments the patient’s symptoms could return. Third, only some
of the patient’s previous imaging could be obtained digitally;
the remainder was printed, which led to a decrease in quality
upon scanning and had remaining overlying words. Fourth, our
literature search terms focused on cases of VBI visiting a chi-
ropractor, as this profession delivers the majority of SMT [61].
Accordingly, there may be cases in which a patient with VBI
visited a physical therapist, osteopath, or other provider and
received SMT [62,63]. Fifth, there was no follow-up vascular
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