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Abstract
Background:  In  clinical  practice, some
investigations can have low diagnostic yield or little

impact on treatment.

Objectives: This article reviews the impact of
asymptomatic carotid artery stenosis on management
of syncope, and the role of carotid Doppler
ultrasound in carotid sinus syndrome and in syncope.
Unclear concepts in syncope workup and

management are identified.

Methods: We conducted a clinical survey of 206
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internal medicine providers, to explore how many
would consider unilateral carotid revascularization to
treat isolated syncope, and how many would consider
carotid ultrasound in evaluating carotid sinus
syndrome. We searched the literature to identify
cases in which carotid revascularization improved
syncope, and whether or not carotid ultrasound was
used to evaluate carotid sinus syndrome. Literature

was reviewed for carotid ultrasound use in syncope.

Results: 34% of medical providers surveyed
considered carotid endarterectomy for isolated

syncope treatment for unilateral high-grade carotid
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stenosis and 45% of surveyed providers considered
carotid ultrasound in evaluating carotid sinus
syndrome. The literature revealed older studies of
syncope resolution following carotid endarterectomy
in patients with specific characteristics; their detailed
features are identified here, and revealed that
evaluation of carotid sinus syndrome did not require

carotid ultrasound.

Conclusions: Carotid revascularization is not
recommended for unilateral asymptomatic carotid
artery stenosis to treat isolated syncope, and carotid
ultrasound is not needed in the evaluation of carotid
sinus  syndrome and rates of neurological
complications following carotid sinus massage were

low.

Keywords: Syncope; Carotid Stenosis; Carotid

Hypersensitivity; Carotid Endarterectomy

1. Introduction

Syncope is defined as a transient loss of
consciousness  (TLOC) caused by cerebral
hypoperfusion and is associated with an inability to
maintain postural tone. It is characterized by a rapid
onset, short duration (rarely lasting more than a
minute or two), and spontaneous complete recovery
[1, 2]. It should be distinguished from nonsyncopal
causes of TLOC that are not attributed to cerebral
hypoperfusion, which include conditions such as
seizures [3], traumatic brain injury (eg, concussion),
accidental falls, drug or alcohol intoxication,
metabolic disturbances (eg, hypoglycemia), sleep
disorders such as narcolepsy and cataplexy, and
conversion disorders including pseudoseizures and

pseudosyncope.

Causes of syncope are generally grouped into three
major categories:
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1 Reflex  (neurally —mediated) syncope:
includes vasovagal syncope, situational
syncope and carotid sinus syndrome.

2 Syncope due to orthostatic hypotension
(OH): drug-induced OH, volume depletion
or autonomic failure (neurogenic OH).

3 Cardiovascular ~ syncope:  caused by
arrhythmias, structural cardiac disease (eg,
aortic stenosis, hypertrophic

cardiomyopathy)  or  cardiopulmonary

disease (eg, pulmonary embolism [4] or

pulmonary hypertension).

1.1 Cerebrovascular disease and syncope

Syncope is caused by a global and transient cerebral
hypoperfusion as a result of a decrease in cardiac
output. If isolated, it is very unusual for syncope to
be related to atherosclerotic cerebrovascular disease,
which typically manifests with focal neurologic
deficits (ie, transient ischemic attack [TI1A] or stroke),
because the brain has a redundant blood supply. The
brain is supplied by two internal carotid arteries (ie,
anterior circulation) and two vertebral arteries (ie,

vertebrobasilar or posterior circulation).

The circle of Willis connects the anterior and
posterior circulations, with some anatomic variations
among individuals [5]. In general, TIA or ischemic
stroke is associated with focal neurological deficits
without loss of consciousness (LOC), whereas
syncope is the opposite. If the posterior circulation is
compromised (eg, vertebrobasilar artery insufficiency
[VBI] or vertebrobasilar TIA), LOC may occur and
usually lasts longer than the TLOC in syncope, but
there are always focal signs, such as limb weakness,
gait and limb ataxia, vertigo, diplopia, nystagmus,
dysarthria, and oropharyngeal dysfunction. Fewer
than 1% of cases of VBI have a single presenting

symptom [6]. If the anterior circulation is impaired, a
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focal neurological deficit or retinal ischemia rather
than a global decrease in consciousness will occur. A
few exceptions will be discussed in this review. In
this review, “simple” or “isolated” syncope refers to
the absence of focal neurological or retinal ischemia
symptoms, which, if present, should prompt a
different diagnostic evaluation (ie, for stroke or TIA

instead of syncope).

1.2 Carotid artery stenosis versus carotid sinus
syndrome (CSS)

Carotid sinus hypersensitivity (CSH) is a heart rate
pause, or asystole, lasting >3  seconds
(cardioinhibitory response) and/or a decrease in
systolic blood pressure (SBP) >50 mmHg
(vasodepressor  response) that  occurs  upon
stimulation of carotid baroreceptors (like carotid
sinus massage or spontaneous). It may or may not be
associated with symptoms [1, 2]. Carotid sinus
syndrome (CSS) is diagnosed by the reproduction of
symptoms (eg, syncope) as a result of CSH during
carotid sinus massage (CSM), with asystole >3
seconds or atrioventricular block and/or a decrease in
SBP >50 mmHg in a patient with syncope of
unknown origin compatible with a reflex mechanism.
Symptoms of CSS include syncope, lightheadedness
(presyncope), or unexplained falls in older patients
[1, 2].

1.21 In summary: A positive CSM without a
history of syncope defines CSH, whereas a history of
syncope and its reproduction by CSM defines CSS.
CDU only assesses carotid artery stenosis (CAS)
caused by atherosclerosis and assesses its degree, this
is not diagnostic of CSH or CSS. Although both
carotid atherosclerosis and CSH increase with age
and may coexist, they are separate entities and
require  different diagnostic and therapeutic

approaches.
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2. Materials and Methods

The authors conducted a two-question clinical
survey, in the form of clinical case scenarios [7]. The
survey was randomly distributed to internal medicine
physicians and practitioners, mainly hospital
medicine providers. The goals of the survey were
clearly explained to survey respondents, which
included improving clinical practice by unveiling a
few misconceptions in the management of
asymptomatic carotid artery disease and syncope, and
suggesting cost-effective approaches in such settings.
Physicians in training, such as medical residents,
interns or students, were excluded from taking the
survey. The first question asked about options of
management in a 60-year-old man with recurrent
unexplained syncope with no neurological deficits,
whose workup is negative except for a right-sided
high-grade internal carotid stenosis (CAS). The
options included: right-sided endarterectomy (CEA)
to treat syncope, right-sided CEA to prevent stroke,
or medical management for CAS. The second
question asked about the most appropriate test for the
diagnosis of cause of syncope in a 65-year-old man
who collapses when he wears a tight neck collar or
when a pressure is applied to his neck. The options
included: Carotid ultrasound, carotid sinus massage,
or both of these tests. Answers were exported into

charts as seen in figures 1 and 2.

3. Results
In total, two hundred and six internal medicine

providers responded to the clinical survey [7].

Question 1: One third of medical providers surveyed
considered CEA for the new onset of unexplained
syncopal episodes in a person with high-grade
unilateral CAS (60-79%) who had no transient
ischemic attack (TIA) or stroke symptoms. The

results are shown in Figure 1.
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As can be seen, 34% of respondents (the sum of the
first and third bars in Figure-1) would consider CEA
for syncope only (4.4%) or for both syncope and
stroke prevention (29.6%; “all of above” bar) in a
patient with a unilateral high-grade CAS but no TIA

or stroke symptoms.

CEA* for
syncope
treatment

CEA for stroke
prevention

All of above

Medical
management for
carotid stenosis

Not sure

DOI: 10.26502/fccm.92920185

Question 2: Approximately one half of medical
providers surveyed considered carotid ultrasound to
diagnose the cause of syncope in a patient who
collapses when wearing a tight neck collar; when
carotid sinus hypersensitivity (CSH) is suspected.

The results are shown in Figure 2.

* CEA: Carotid Endarterectomy

0.0% 10.0%

20.0% 30.0% 40.0%

Figure 1: What would you do for unexplained isolated syncope and unilateral high-grade CAS?.

Carotid Sinus
Massage

Carotid Artery
Ultrasound

All of Above

Not sure

0.0% 10.0%

20.0% 30.0% 40.0% 50.0%

Figure 2: What test is required when carotid sinus hypersensitivity is suspected?.
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As we see in a scenario that can be typical for carotid
sinus syndrome (CSS), 45% chose CDU as the only
needed test for diagnosis. The first option (carotid
sinus massage [CSM] only; the most appropriate
answer) was chosen by 28% of respondents. 26%
considered both tests (CDU and CSM) required for

diagnosis.

4. Discussion

4.1 Carotid artery imaging in syncope

Although syncope and, by extension, presyncope are
not typical manifestations of carotid artery disease [8,
9], carotid Doppler ultrasound (CDU) has been
commonly used in the evaluation of syncope, at a
frequency ranging from 10% to around 28% in this
setting among different studies from 1970 to 2015
[10-15]. A slight reduction in its use over time is
noted (lower in 2000s compared with 1990s). The
2017 American College of Cardiology/American
Heart Association/Heart Rhythm Society
(ACC/AHA/HRS) Guideline for the Evaluation and
Management of Patients With Syncope has clearly
recommended against carotid artery imaging in the
routine evaluation of syncope in the absence of focal
neurological findings (Class I11: No benefit) [1]. The
2018 European Society of Cardiology (ESC)
Guidelines for the diagnosis and management of
syncope state: “EEG, ultrasound of neck arteries, and
computed tomography or magnetic resonance
imaging of the brain are not indicated in patients with
syncope” (Class III: No benefit) [2]. The joint 2011
guidelines from multiple US societies (including the
American College of Cardiology, American Heart
Association, American Stroke Association, American
College of Radiology, and the Society for Vascular
Surgery) have recommended against the use of
carotid duplex ultrasonography in the routine
evaluation of neurological disorders unrelated to

focal cerebral ischemia (Class I1l: No benefit) [16].
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The American Academy of Neurology’s Top Five
Choosing  Wisely recommendations states in
recommendation number 2: “Do not perform imaging
of the carotid arteries for simple syncope without

other neurologic symptoms” [17].

In addition to the society guidelines and
recommendations above, several studies have clearly
demonstrated a low diagnostic yield or a “low value”
of CDU in syncope [12-15, 18-21], and a 2016 article
(with a comprehensive literature review) by Dittmar
and Feldman [22] has concluded that CDU should
not be performed for isolated syncope. However, in
this review we emphasize the “no value” of carotid
artery imaging in simple or isolated syncope because
a positive result in this setting does not add to the
diagnostic process for syncope or change the
management of an  incidentally  detected
asymptomatic carotid disease in syncope. We discuss
the results of a clinical survey that highlights a few
misconceptions in isolated syncope workup and in
carotid artery disease management, and we suggest

interventions to improve our practice.

4.2 Symptomatic versus asymptomatic carotid
stenosis

Symptomatic carotid artery disease is the occurrence
of neurologic symptoms consistent with TIA or
ischemic stroke, characterized by focal neurologic
deficit or amaurosis fugax (ie, transient monocular
loss of vision), attributed to a significant carotid
artery atherosclerotic lesion in the appropriate
distribution (eg, right hemispheric symptoms of left-
sided weakness attributed to right-sided carotid
disease). Carotid symptoms within the previous six
months are included in this definition [23, 24]. The
term “carotid artery stenosis (CAS)” in this review
refers only to the atherosclerotic narrowing of the

carotid bifurcation. Carotid endarterectomy (CEA)
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has been established as an effective treatment in
reducing the risk of ischemic stroke and death in
patients with symptomatic high-grade (>70%) CAS
in three major randomized clinical trials: the North
American Symptomatic Carotid Endarterectomy
Trial (NASCET) [23], the European Carotid Surgery
trial (ECST ) [24, 25], and the Veterans Affairs
Cooperative Study Program (VACS) [26]. Some
healthcare providers may consider syncope an
indication to treat CAS with CEA or stenting. This
was illustrated by the results of a clinical survey
(June 2020) of 206 internal medicine physicians and
practitioners, showing that one third would consider
CEA for new onset of unexplained syncopal episodes
in a person with high-grade unilateral CAS (60-79%)
who had no TIA or stroke symptoms [7]. As can be
seen in figure 1 above (in results section), 34% of
respondents; the sum of the first and third bars in
Figure-1, would consider CEA for syncope only
(4.4%) or for both syncope and stroke prevention
(29.6%; “all of above” bar) in a patient with a
unilateral carotid stenosis but no TIA or stroke

symptoms.

First, regarding the indications for CEA, patients
enrolled in three of the largest trials that have shown
the effectiveness of CEA in symptomatic CAS [23-
26] had symptoms related only to ischemia of the
internal carotid artery territory (ie, anterior
circulation TIA or stroke) as a result of carotid
atherosclerotic ~ stenosis.  Symptoms included
unilateral motor or sensory disturbance, speech
deficit (ie, hemispheric symptoms), or amaurosis
fugax. Syncope or dizziness (ie, non-hemispheric
symptoms) were not among the carotid stenosis
symptomatology, nor were such symptoms included
in these trials. Moreover, patients with symptoms
related to vertebrobasilar insufficiency only,

including syncope or dizziness, were excluded from
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these major CEA trials. Second, the benefit of CEA is
to reduce the risk of stroke and death in patients with
symptomatic CAS, because carotid atherosclerosis is
a risk factor for both stroke and vascular death [27-
30]. Internal carotid artery revascularization (eg,
CEA) should typically not resolve or improve non-
carotid, or non-hemispheric symptoms like syncope,
in a patient with a unilateral high-grade carotid
stenosis because the brain still has adequate perfusion
from the three remaining intact major arteries (ie, the

contralateral carotid and the two vertebral arteries).

We attempted to identify cases in which carotid
revascularization may resolve or improve syncope or
VBI symptoms. We conducted a literature search
using the MEDLINE databases from 1965 to 2020,
and the following is a summary of those cases and
situations:

1) Patients in whom the global cerebral
hypoperfusion  causing their  syncope
resulted directly from an obstructive 4-
vessel cerebrovascular disease, rather than
from a reduction in cardiac output as would
occur in simple syncope (ie, cardiogenic,
orthostatic or reflex syncope), can benefit
from carotid revascularization (ie, CEA) to
relieve the global hypoperfusion. Six
reported cases were reviewed [31-33], and
all experienced syncope, dizziness, and/or
orthostatic  neurological symptoms (ie,
orthostatic TIAs). Cranial and cervical
arterial imaging showed 4-vessel
occlusion/stenosis (ie, both carotid and both
vertebral arteries) in all cases. Carotid
endarterectomy resolved their non-carotid
symptoms (syncope and dizziness) by
increasing global cerebral perfusion.

2) Patients with specific anomalies of the

cerebral vasculature in which the carotid
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arteries directly supply the vertebrobasilar
(VB) territory, forming a carotid-basilar
anastomosis, like with the persistent
trigeminal artery or primitive hypoglossal
artery, can  benefit from carotid
revascularization for VBI because CAS is
directly detrimental to both the carotid and
VB territories. Several reported cases have
demonstrated the resolution of syncope or
VBI symptoms  following carotid
endarterectomy  or

conditions [34-37]. The fetal origin of the

stenting in  such

DOI: 10.26502/fccm.92920185

patients in whom syncope and dizziness
were common  symptoms. A low
intraoperative carotid bifurcation pressure
gradient (less than 25%; ie, a high stump
pressure) in 59 of 80 patients whose VBI
resolved made it difficult to state that the
benefit of CEA was due entirely to
elimination of the stenotic focus and
increased cerebral blood flow; an embolic
mechanism from carotid bifurcation has
been postulated, causing transient decrease

in cerebral perfusion and symptoms of VBI.

posterior cerebral artery is the most common 5) The concept of “steal VBI” as a result of
variant causing carotid-basilar anastomosis carotid  stenosis/occlusion  has  been
(20 to 40% of individuals) [38, 39]; demonstrated in several studies [44-49], in
however, only symptoms of occipital lobe which an intracranial vertebrobasilar-carotid
insufficiency occur as a result of carotid steal occurs; that is, blood flow from the
disease, without alteration in consciousness. posterior to anterior circulation because of
3) Variations in the connection between the insufficient  collaterals from  anterior
anterior and posterior circulation play a role communicating or external carotid arteries.
in outcomes of CEA in syncope or VBI. This can lead to symptoms of VBI, so
Cardon et al. [40] found that a patent or restoring the carotid flow will indirectly
functioning circle of Willis yielded 90% relieve VBI, including syncope [47-49].
good outcomes in cases of VBI following 6) Concomitant vertebral artery disease can be
CEA, even in patients with associated a source of embolic versus hemodynamic
vertebro-subclavian lesions, compared with VBI. Ford et al. [50] reported successful
60% in patients with a non-functioning treatment of VBI following CEA in 95% of
circle of Willis. In two studies [41, 42], the their 46 patients, in whom syncope and
angiographic visualization of the posterior dizziness were common symptoms. Because
communicating artery (PCoA) after internal 17 of 18 patients with concomitant
carotid injection accurately predicted uncorrected vertebral/subclavian disease had
improvement of VBI in 92 to 93% of resolution of VBI, the authors hypothesized
patients following CEA compared with 67% that increased total perfusion was the likely
[41] or 47% [42] with a non-visualized mechanism of this outcome. Rosenthal et al.
PCoA, meaning that carotid-to- [43] similarly explained why five patients
vertebrobasilar blood flow through the with concomitant vertebral artery disease
PCoA was critical for the VB territory. attained full relief of persistent VBI
4) Rosenthal et al. [43] reported resolution of following a second-side CEA but none
VBI after CEA in 80% of their series of 114 required a vertebral artery surgery. Miran et
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al. [51] reported the resolution of
unexplained syncope in a patient with
bilateral internal carotid artery high-grade
stenosis and one hypoplastic vertebral artery
following carotid revascularization, which
likely means the problem in their patient
was a hemodynamic VBI (ie, posterior
circulation symptom) or a near-global
cerebral  hypoperfusion from  3-vessel
disease, as explained in (1) above. In
contrast, Toursarkissian et al. [52] reported
the persistence of VBI in 3 of 4 patients
following an isolated CEA, making an
embolic VBI from the concomitant vertebral
disease the likely etiology in those cases.

7) Definition of VBI and whether syncope and
presyncope were included can affect the
outcomes of carotid revascularization in
VBI. DeWeese et al. [53] and Ouriel et al.
[54] showed a low value for CEA in treating
syncope, which was considered a ‘“non-
classical symptom of VBI” compared with
better results for classical VBI symptoms
(eg, non-hemispheric motor, sensory, visual
symptoms or ataxia). Ricotta et al. [55] used
the same definition for non-hemispheric
symptoms from the Advisory Council of the
National Institute of Neurological and
Communicative Disorders and Stroke [56],
which did not include syncope as a VBI

symptom.

Finally, Fields et al. [57] showed similar outcomes
following CEA versus medical treatment for the
subgroup with only VBI symptoms and Kashiwazaki
et al. [58] reported the resolution of syncope in nine
patients with unilateral or bilateral internal carotid
artery disease although only four were surgically

treated for their carotid disease and five were only
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treated medically, which makes it difficult to
correlate  syncope relief with surgical carotid
revascularization. McNamanra et al. [59] suggested
that CEA has little or no therapeutic value in patients
with VBI.

4.2.1 Our conclusion: We did not find sufficient
evidence to support carotid revascularization for
unexplained syncope in patients with unilateral high-
grade carotid stenosis for several reasons, as follows:

1) The studies that showed resolution of
syncope with CEA are old (ie, 20 years or
older) and have not been repeated since the
landmark CEA trials were published [23-
26].

2) Reported VBI symptoms in these studies
were heterogeneous, and syncope was not
always clearly mentioned or included among
VBI  symptoms.  Other  neurological
symptoms were variably associated with
syncope in most reported cases.

3) The reviewed studies included variable
coexistence of vertebro-basilar, subclavian,
and bilateral carotid artery disease.

4) Complete angiographic studies were not
obtained in all cases, and such an invasive
test cannot be a universal or a practical
option in general syncope evaluation.

5) Advances in cardiac diagnostic modalities
over time have increased detection of the
more common causes of syncope, which has
likely obviated the need for cerebrovascular

interventions.

4.2.2 What could be the proper answer for this
patient?: Going back to the patient’s scenario given
in the survey above, the appropriate selections for
that case scenario with “asymptomatic” high-grade

carotid stenosis would be CEA for stroke prevention,
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which is a class Ila recommendation for
asymptomatic stenosis >70% [16], or intensive
medical therapy alone, with growing evidence that
modern intensive medical therapy has reduced the
risk of stroke for patients with asymptomatic carotid
disease since the landmark CEA trials of the 1990s
and early 2000s, and has probably narrowed the gap
between the medical and surgical treatment for
carotid artery disease [60-65]. Moreover, the
American Academy of Neurology’s Top Five
Choosing  Wisely recommendations, states in
recommendation number 5: “Don't recommend
carotid endarterectomy for asymptomatic carotid
stenosis unless the complication rate is low (<3%)”

[17].

4.2.3 The take-home message: The onset of isolated
syncope in a patient with a unilateral carotid artery
stenosis, without neurological deficit in the last six
months does not change the diagnosis to symptomatic
CAS, so management strategies should only follow
the available evidences and guidelines for
“asymptomatic” CAS [64-66], and should not switch

to a surgical or an interventional strategy.

4.2.4 Screening for asymptomatic carotid artery
stenosis: In the patient’s scenario above (given in the
survey), CDU performed for isolated syncope
resulted in an unrelated and incidental finding of
asymptomatic carotid artery stenosis. Although such
a finding can be helpful to guide and influence
measures for stroke and cardiovascular disease
prevention, the 2011 guidelines on the management
of carotid artery disease, from multiple medical
societies [16], state that screening asymptomatic
individuals (ie, without hemispheric or retinal
ischemic symptoms) for carotid stenosis is reasonable
only when carotid bruit is heard (Class Ila

recommendation), and that screening “may also be
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considered” when symptomatic atherosclerosis
presents in another vascular bed (eg, peripheral
arterial disease, coronary artery disease, or aortic
aneurysm) or when two or more risk factors for
atherosclerosis are present (Class b
recommendation). It should be noted that the 2014
US Preventive Services Task Force (USPSTF)
recommendation statement [67, 68], the 2014
American Heart  Association/American  Stroke
Association (AHA/ASA) guidelines for the primary
prevention of stroke [69], and the 2011 updated
Society of Vascular Surgery guidelines for
management of extracranial carotid disease [8] have
recommended against routine  screening for
asymptomatic carotid stenosis in the general

population [8, 67, 68] or in low-risk populations [69].

In conclusion, in simple terms, syncope is not
considered an indication to screen for carotid
stenosis. Finally, if screening is considered, it should
ideally be deferred to the outpatient setting for better
resources utilization and to avoid further unnecessary
procedures, consultations and a longer hospital stay
[70].

4.3 Carotid artery imaging in carotid sinus
syndrome

Healthcare practitioners may commonly order CDU
in the evaluation of potential CSH as the likely
carotid-related disorder causing syncope, although
CDU can only assess for carotid stenosis, whereas
CSH is diagnosed by carotid sinus massage (CSM).
This misconception was unveiled by the clinical
survey (June 2020) of 206 internal medicine
physicians and practitioners, which showed that 45%
would mainly choose carotid ultrasound when CSS is
suspected. Results are in Figure 2. As we see in a
scenario that can be typical for CSS, 45% chose CDU

as the only needed test for diagnosis. The first choice
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(CSM only) is the most appropriate answer and was

chosen by 27% of respondents.

Regarding the third option (all of above: both CDU
and CSM are required for diagnosis), the Newcastle
protocol for CSM [71] warrants CDU prior to CSM
only if carotid bruits are present. If CDU shows
>70% stenosis, then CSM should be avoided; for 50
to 70% stenosis, only the supine test will be
performed. The usual protocol includes a supine
CSM and, if negative, a repeat CSM in a 70° head-up
tilt position. First, CDU only assesses carotid stenosis
and its degree, which is not diagnostic of CSH or
CSS. Second, although CSM should be avoided if a
high-grade carotid stenosis (>70%) is present [71],
syncope guidelines (ie, the 2018 ESC and 2017
ACC/AHA/HRS guidelines for syncope diagnosis
and management) have not considered CDU to be
required imaging prior to CSM and have only
considered the auscultation of a carotid bruit as a
contraindication to CSM [1, 2].

Moreover, when data from nine studies [72-80] that
evaluated the safety and  cerebrovascular
complications of CSM were pooled (a total of 13,145
patients), CDU was not routinely performed prior to
CSM, and auscultation of carotid bruits was the sole
finding used to exclude patients with potential carotid
disease from performing CSM in the majority of
these studies. In their prospective study of 1401
patients, Ungar et al. [80] performed CDU only in the
presence of carotid bruits, but not for all subjects, to
exclude those with critical carotid stenosis prior to
CSM whereas Walsh et al. [78] and Lacerda et al.
[79] excluded patients with known carotid stenosis
>50% documented only on previous CDU if available
(ie, prior to the study) or in those with carotid bruits.
The main complications of CSM are neurological.

Although auscultation of carotids, rather than routine
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CDU, was the main method required to evaluate for
and exclude potential carotid disease prior to CSM in
those nine studies [72-80], neurologic complications
(TIA or stroke) following CSM were rare, occurred
in 37 patients out of 13,145 (0.28%), and only eight
developed persistent deficits (0.06%; 6 per 10,000
patients).

Among patients with neurologic complications
following CSM (a total of 37), 15 had undergone
CDU after the development of TIA or stroke
symptoms [72-74, 78, 79]. Interestingly, only six of
these 15 showed significant carotid stenosis that
would have prevented, or excluded, them from CSM.
This means that CDU, if done prior to CSM, would
not have prevented neurologic complications in nine
of those 15 patients. Interestingly, in one of these
studies, by Puggioni et al. [75], patients with carotid
bruits were not excluded and carotid massage was
performed for 10 seconds rather than the standard 5
seconds recommended by the Newcastle protocol
[71]; nevertheless, none of their 1219 patients
developed persistent neurologic complications after
CSM. Compared with the nine studies [72-80] in
which carotid bruits were used to exclude patients
from CSM, Richardson et al. [81] evaluated CSM
only in patients with carotid bruits. Among their 121
patients with unexplained or recurrent falls and
carotid bruit, 18 had moderate carotid stenosis (50-
69%), and none had any serious complications after
CSM. In addition, four other studies [82-85]
evaluated CSM and its complications, but no details
were provided in regard to exclusion of patients or

how carotid stenosis was evaluated.

4.3.1 In summary: Combining all patient data, we
analyzed in this review a total of 15,121 patients
from 14 studies [72-85] in whom CSM was

performed and its complications were reported. The
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overall rate of neurologic complications (TIA or
stroke) was 0.26% (40 patients) and persistent
deficits were reported in only 0.07%. Of note, other
contraindications to CSM should be respected;
myocardial infarction, TIA, or stroke in the past three
months are absolute contraindications. Previous
ventricular fibrillation or tachycardia are relative

contraindications [71].

4.3.2 Our conclusion: Although the Newcastle
protocol warrants CDU if carotid bruit is heard [71]
and although carotid bruit is a poor indicator of the
presence or severity of carotid artery stenosis [86],
we do not find sufficient evidence to support the
routine use of CDU prior to performing CSM if the
massage is otherwise not contraindicated (as above).
We suggest that it is safe to not use CDU before
CSM because of the following two reasons:

1) The rates of persistent neurologic
complications associated with CSM are low,
even when CDU is not routinely done to
exclude significant carotid stenosis or even
when carotid bruit does not exclude patients
from CSM,

2) The absence of large prospective studies on
the predictive value of carotid Doppler

ultrasound in this setting.

4.4 How to improve our practice

Unfortunately, according to one study [87], intensive
education for internal medicine physicians-in-training
on evidence-based guidelines in syncope evaluation
did not reduce the use of low-yield neuroimaging. In
another study conducted at a major university
hospital in the United States, there was an
underutilization of orthostatic testing, carotid sinus
massage, and prolonged cardiac monitoring with
overutilization of imaging studies and neurologic

consultation for the evaluation of patients with
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“faint” [88]. Based on these two studies and on the
details in this review, we suggest the use of
“electronic  clinical decision support systems”
(CDSS), which have shown improved adherence to
guidelines in general in one review [89], along with
“hard-stop  alerts”, which resulted in 79%
improvement in health outcomes in a systematic

review [90].

The following is our suggestion for an in-hospital
electronic medical system, using both a hard-stop
alert and a CDSS. A progress report of the results and
outcomes of this approach after its implementation in
our facility will follow in a separate review:

1) If the provider uses “dizziness”, “syncope”,
“presyncope or lightheadedness” or “carotid
sinus hypersensitivity or carotid sinus
syndrome” as an indication for carotid
ultrasound the system will not allow the
order to proceed (hard-stop alert), then,

2) A message appears explaining why the
above conditions are not indications for
carotid ultrasound (CDSS), showing the
guidelines for asymptomatic CAS screening,
asking the provider to defer screening to the
outpatient setting, and reminding the
provider of carotid massage for suspected
carotid hypersensitivity and of the actual
inpatient indication for this test: focal
neurological deficits, stroke, or amaurosis

fugax.
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