
Diagnosis of internal carotid artery stenosis
in a patient referred to a physiotherapist for
dizziness
Ryan Boggs PT, DPT, ITPT, Cert VRS;1,3 Michael Ross PT, DHSc;1 Michael Tall MD2

1Department of Physical Therapy, Daemen College, Amherst, NY, USA.
2Department of Radiology, University of Texas Health Science Center at San Antonio, San Antonio, TX, USA.
3Corresponding author. Email: rboggs1@daemen.edu

J PRIM HEALTH CARE
2019;11(4):373–379.
doi:10.1071/HC19047
Received 24 June 2019
Accepted 27 November 2019
Published 18 December 2019

ABSTRACT
PURPOSE: The purpose of this report is to describe the diagnostic focus of the clinical decision-
making process for a patient referred to a physiotherapist for treatment of persistent dizziness, who
was subsequently diagnosed with severe stenosis of the internal carotid arteries.

CASE DESCRIPTION: The patient was a 79-year-old man who was referred to a physiotherapist by his
primary care physician for the treatment of persistent intermittent dizziness. The patient’s dizziness
began 6 months prior insidiously; it was worsening over time and now interfered with activities of
daily living. The patient denied cervical pain or headaches, numbness or tingling in his extremities,
difficulty maintaining balance with walking, unsteadiness, muscle weakness, dysphagia, drop
attacks, diplopia or dysarthria. At the physiotherapist’s initial evaluation, cervical range of motion
was moderately restricted in all motions and his dizziness was elicited with changes in head
position. The patient’s neurological examinationwas unremarkable. Due to positional complaints of
dizziness, a Dix–Hallpike test was used to screen for benign paroxysmal positional vertigo, which
was positive for symptoms reproduction; however, no nystagmus was noted. The patient also
became diaphoretic and exhibited significant discoloration of his face during the test.

OUTCOMES: Due to concern over vascular compromise, carotid duplex ultrasonography and
magnetic resonance angiography were completed and revealed near complete occlusion of the left
internal carotid artery at its origin. The patient subsequently underwent a left internal carotid
endarterectomy with resolution of symptoms and a return to all activities of daily living.

DISCUSSION: Carotid artery stenosis, although frequently asymptomatic until severe, may manifest
as complaints of dizziness that mimic peripheral vestibular dysfunction. Appropriate and prudent
screening and referral is necessary if clinical symptoms suggestive of vascular compromise are
present.
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Introduction

Dizziness is the chief presenting symptom in ,5%
of primary care visits.1,2 Diagnosing the cause of
dizziness can be difficult because symptoms are
often non-specific and the differential diagnosis is
broad (Table 1).3 One of the more common causes
of dizziness and balance disorders in the elderly is

benign paroxysmal positional vertigo (BPPV),

which is caused by displacement of the otoconia

from the otolith organ,4,5 mainly from the utricle,

and themigration of this matter into one ormore of

the semicircular canals.6 The diagnosis of BPPV is

clinical and done mainly through manoeuvres that

determine which canal is involved and what type of
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BPPV is present. For example, theDix–Hallpike test
(Figure 1) evaluates the anterior and posterior canals
and is considered the gold standard for the diagnosis
of BPPV.7,8 If this test is positive, the person evalu-
ated presents with vertigo and nystagmus.9 Patients
with BPPV are commonly referred for vestibular
rehabilitation, which is an effective, reliable and non-
invasive therapeutic approach. Treatment success
depends on identifying and specifying the type of
BPPV and canal involved.10

It is important to differentiate dizziness requiring
non-invasive symptommanagement and vestibular
rehabilitation from conditions requiring further
diagnostic work-up for serious, yet treatable, causes.
Some consider dizziness themost difficult symptom
to diagnose,11 and there is growing evidence that
misdiagnosis of patients seen in an emergency
department with dizziness is common.12,13 One
example of a condition that may present as dizzi-
ness and mimic peripheral vestibular dysfunction,
although frequently asymptomatic until severe, is
carotid artery stenosis.14–16 The purpose of this
report is to describe the diagnostic focus of the
clinical decision-making process for a patient who
was referred to a physiotherapist for treatment of

persistent dizziness and subsequently diagnosed
with severe stenosis of the internal carotid arteries.

Case report

The patient was a 79-year-old man referred to an
outpatient physiotherapy practice by his primary
care physician for the treatment of persistent
intermittent dizziness that was thought to be related
to BPPV and slowly worsening over time. The
physiotherapist who evaluated the patient was a
certified vestibular rehabilitation specialist. The
patient’s chief complaint of dizziness began 6months
prior, insidiously after getting out of bed. He reported
that he felt so dizzy and nauseous after his initial bout
of dizziness that he stayed in bed for the next 3 days.
His dizziness now interfered with activities of daily
living. The patient denied cervical pain or headaches,
numbness or tingling in his extremities, difficulty
maintaining balance with walking, unsteadiness,
muscleweakness, dysphagia, drop attacks, diplopia or
dysarthria. The patient’s past medical history
included hypertension and depression, for which he
was taking metoprolol, 81 mg aspirin and mirtaza-
pine. No diagnostic imaging was performed before
the physiotherapist’s evaluation.

Table 1. Selected causes of dizziness*

Cause Category of
dizziness

Pathophysiology Diagnostic criteria

Benign paroxys-
mal positional
vertigo

Vertigo Otoconia within the semicircular canals causes a
false sense of motion

Positive Dix-Hallpike maneuver; episodic vertigo;
no hearing loss

Meniere’s
disease

Vertigo Pathological accumulation of endolymphatic fluid
in the inner ear

Episodic vertigo; may be associated with hearing
loss and tinnitus

Vestibular
migraine

Vertigo Uncertain; one hypothesis is that trigeminal nuclei
stimulation causes nystagmus in persons suffer-
ing from migraine

Episodic vertigo with associated signs of migraine;
photophobia or aura during at least two episodes
of vertigo

Vascular
compromise

Presyncope Decreased blood flow to the brain Arterial stenosis noted with carotid duplex ultra-
sonography andmagnetic resonance angiography

Orthostatic
hypotension

Presyncope Decrease in blood pressure with position change
causing decreased blood flow to the brain;
adverse effect of many medications

Decrease in systolic blood pressure of 20 mm Hg
or a decrease in diastolic blood pressure of 10 mm
Hg in standing versus sitting or supine

Peripheral
neuropathy

Disequilibrium Diminished tactile response causes patient to be
unaware when feet touch the ground with walk-
ing; leads to decreased balance and falls

Sensory loss and pain in the lower extremities

Hyperventilation
syndrome

Lightheadedness Respiratory alkalosis develops from hyperventi-
lation; underlying psychological factors may
cause the hyperventilation

Symptom reproduction through voluntary
hyperventilation

*Adapted from Post and Dickerson.3
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At the time of the physiotherapist’s initial evalua-
tion, the patient had no complaints of dizziness at
rest, his blood pressure was 126/62 mmHg, and he
was independent with ambulation. Cervical range
of motion was moderately restricted in all motions
and his dizziness was elicited with changes in head
position, especially cervical rotation in standing and
supine. The patient’s neurological examination was
unremarkable.

Due to positional complaints of dizziness, a Dix–
Hallpike test (Figure 1) was used to screen for
BPPV.7,8 Testing was positive for symptom repro-
duction with the head turned towards the right,
which was the side tested first,17 but no nystagmus
was noted. The patient also became diaphoretic and
exhibited significant discoloration of his face during
the test. The patient was returned to the sitting
position and was closely monitored while his symp-
toms returned to baseline. Based on his subjective
complaints and the physical examination findings, a
primary diagnosis of BPPV was considered and
treatment was initiated. The Dix–Hallpike test with
the head turned towards the left was not performed.

After explaining the results of theDix–Hallpike test,
the patient and his daughter, who was present, gave
consent for the physiotherapist to perform the
Epley manoeuvre, which is a canalith repositioning
technique and an effective treatment for BPPV.18

During the Epley manoeuvre, the patient reported
symptoms of dizziness that dissipated after 30 s,
nausea, and again became diaphoretic. He also
reported a decrease in dizziness when returned
upright from the Epley manoeuvre. The patient and
his daughter were both educated by the physio-
therapist about BPPV. He was asked to follow up
with the physiotherapist 2 days later for further
evaluation and re-assessment of his symptoms, but
to contact the physiotherapist with any questions or
concerns that may arise earlier.

On follow-up 2 days later, the patient reported that
he experienced an episode of severe dizziness one
day prior that eventually resolved with rest. Addi-
tionally, this episode of dizziness was accompanied
with a reported loss of vision and syncope
(Figure 2).

Given these new symptoms and concern over
vascular compromise, the patient was immediately
referred back to his primary care physician. Subse-
quent carotid duplex ultrasonography demon-
strated stenosis of both the proximal left and right
internal carotid arteries, with stenosis in the range
of 50–69% bilaterally and slightly worse on the left
(Figure 3).19 Magnetic resonance angiography
revealed near complete occlusion of the left internal
carotid artery at its origin (Figure 4). On the right
side, there was narrowing of the right internal

Figure 1. Dix–Hallpike test. While the patient is in a seated position, the provider (a) turns the patient’s head 45 degrees to one side, then (b) rapidly lays
the patient into a supine positionwith the head hanging,20 degrees over the end of the table, observing the patient’s eyes for,30 s. Themanoeuvre is
repeated for the opposite side. Nystagmus is diagnostic of vestibular debris in the ear that is facing down, closest to the examination table.3

(a) (b)
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carotid artery correlating to a stenosis of 80%. The
vertebral arteries were unremarkable bilaterally.
The patient subsequently underwent a left internal
carotid endarterectomy with resolution of symp-
toms and a return to all activities of daily living.

Discussion

The patient described in this report was referred to a
physiotherapist by his primary care physician for
treatment of persistent intermittent dizziness that

Figure 3. Left proximal internal carotid artery stenosis on duplex ultrasound imaging. The elevated peak systolic (205 cm/s)
and end diastolic (53.1 cm/s) velocities indicate stenosis in the range of 50–69 percent.19

Figure 2. Relative dates of the patient’s symptom development, as well as medical visits and procedures. BPPV, benign paroxysmal positional vertigo.
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was thought to be related to BPPV. By the time he
was seen by the physiotherapist, his symptoms had
been slowly worsening over the course of the pre-
vious 6 months after an initial onset of severe diz-
ziness and nausea that occurred after getting out of
bed (Figure 2). Although BBPV is a common cause
of dizziness, the duration of symptoms may vary
and can potentially persist for days, weeks or
months or become recurrent over the course of
many years.3

Complaints of dizziness may be a sign of more
serious underlying vascular pathology, including a
possible transient ischaemic attack or stroke.20 The
typical clinical presentation of BPPV is a short
duration of intense spinning vertigo when a patient
lies down, turns the head to the side, looks up or
down, or transitions upright from a supine posi-
tion.7,8 This can be easily screened for with a
Dix–Hallpike test and treated with a canalith repo-
sitioning technique (e.g. Epley manoeuvre) if the
Dix–Hallpike test is positive for symptom repro-
duction. Autonomic symptoms such as pallor and
diaphoresis commonly accompany peripheral ves-
tibular disorders andmay be present during testing.7

However, when these symptoms are associated with
changes in visual acuity or feelings of syncope,
temporary impaired blood flow to the brain should
be considered as the root cause of symptoms and
appropriate medical evaluation is indicated.

For the patient described in this report, diaphoresis
and discoloration of his face were noted during the
Dix–Hallpike test, but nystagmus was not noted.
On follow up two days later, the patient reported he
experienced an episode of severe dizziness the
previous day that was accompanied with loss of
vision and syncope. Given these new symptoms and
concern over vascular compromise, the patient was
immediately referred to his primary care physician
for further medical evaluation.

Carotid duplex ultrasonography is the standard of
care for the initial diagnosis of carotid artery
bifurcation disease. As it is non-invasive and readily
available, it is commonly the first diagnostic imag-
ing modality used to screen patients with concerns
for carotid artery stenosis. Carotid duplex ultraso-
nography has a sensitivity of 98% and specificity of
88% for the detection of .50% stenosis of the
internal carotid artery. It has a sensitivity of 94%

and specificity of 90% for detecting .70% stenosis
of the internal carotid artery.21

If a patient’s carotid duplex ultrasonography reveals
.50% stenosis of the internal carotid artery and the
patient is being considered for invasive manage-
ment strategies, magnetic resonance angiography is
usually performed to allow for improved evaluation
of the stenosis.22 Invasive treatment is considered
for patients who are asymptomatic with stenosis
.60%23,24 and patients who are symptomatic with
stenosis .50%.25 The patient described in this
report was initially evaluated with carotid duplex
ultrasonography that demonstrated stenosis of both
the proximal left and right internal carotid arteries,
with stenosis in the range of 50–69% bilaterally and
slightly worse on the left (Figure 3).19 These find-
ings were subsequently confirmed with magnetic

Figure 4. Magnetic resonance angiography revealing near complete occlusion of the left
internal carotid artery at its origin (arrow).
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resonance angiography, which revealed near com-
plete occlusion of the left internal carotid artery at
its origin (Figure 4).

While near complete occlusion of the internal
carotid artery is relatively rare with a prevalence of
,10% among patients with significant carotid
artery stenosis, it is an important cause of transient
ischaemic attacks and stroke.26 Furthermore,
patients undergoing evaluation for acute stroke
should have carotid imaging due to the large pro-
portion of embolic strokes (20–25%) that originate
from the carotid artery.22 While carotid artery
disease can be managed medically, surgically and
with minimal invasive interventional procedures,
carotid endarterectomy has become the standard
treatment for patients with severe carotid artery
stenosis.27 Previous studies examining the efficacy
of carotid endarterectomy in stroke prevention for
both symptomatic and asymptomatic carotid artery
stenosis have shown promising short- and long-
term outcomes for this procedure.28–32

When the patient described in this report was
evaluated with the Dix–Hallpike test, his primary
symptom of dizziness was reproduced and he
became diaphoretic and exhibited significant dis-
coloration of his face during the test. However, no
nystagmus was noted. Alvarenga et al.33 recom-
mend treatment of BPPV without nystagmus may
be carried out based on the typical history of BPPV
and signs and symptoms found during the history
and physical examination (ie dizziness, nausea,
diaphoresis). They further report that symptom
remission among patients with BPPV without
nystagmus suggests the need for BPPV treatment.
Therefore, even though no nystagmus was noted
with the Dix–Hallpike test, this patient was treated
with the Epley manoeuvre because of the onset of
his dizziness and diaphoresis with testing.18 How-
ever, the lack of improvement and the development
of new concerning symptoms (loss of vision and
syncope) lessened the likelihood that the patient’s
symptoms were related to BPPV. Immediate med-
ical referral was then initiated due to concern over
vascular compromise.

The patient described in this report was referred to a
physiotherapist by his primary care physician for
the treatment of persistent intermittent dizziness
that was thought to be related to BPPV. The

patient’s evaluation, however, was not consistent
with BPPV and he subsequently developed symp-
toms that raised concern of a transient ischaemic
attack. These signs and symptoms of cardiovascular
disease, together with his known history of cardio-
vascular risk factors (age, history of cardiovascular
disease, taking anti-hypertensive medication), put
him at high risk for a cardiovascular event and also
made him a likely candidate for vascular pathology.
Carotid artery disease should be considered as a
potential underlying pathology in patients with
such a profile.

Conclusion

Carotid artery stenosis, although frequently
asymptomatic until severe, may manifest as com-
plaints of dizziness that mimic peripheral vestibular
dysfunction. Appropriate screening and referral are
necessary if clinical symptoms suggesting vascular
compromise are present.
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