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Literature Review

Screening Recommendations for Asymptomatic Carotid Artery Disease and
Role of Carotid Intima-Media Thickness Evaluation: A Literature Review
Dedy Pratama1, Fajar Satria Rahmaditya*1

Background: Asymptomatic carotid artery disease should be treated as soon as possible
before the atherosclerotic disease progressed into ischaemic stroke. Diagnostic screening
by measuring intima-media thickness (IMT) of carotid artery using ultrasound is one
possible way to evaluate earlier the progression compared to standard stenosis evaluation.
Not only the necessity of carotid screening is still questioned by some experts, current
guidelines also show conflicting results in certainty whether we should perform the carotid
screening or not. It is necessary to conduct a literature review of relevant recommendations
from the latest clinical practice guidelines (CPGs).
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Method: The CPGs on the management of asymptomatic carotid artery disease published
before October 2020 were retrieved from online databases and the rigor of guideline
development assesed by using the Appraisal of Guidelines Research and Evaluation II
(AGREE-II) instrument. The quality of CPGs was assessed and categorized, and their
reported evidences were also evaluated.
Results: Six eligible CPGs were included. Five of the CPGs recommends carotid screening for
highly selective patient who has morbidity regarding atherosclerotic disease manifested in
other organs. One CPG against the screening as further treatment considered cause more
harms, although the recommendations mainly based on hypothetical outcomes and the
CPG itself categorized into moderate quality.
Conclusion: Our critical review on those CPGs showed that screening for asymptomatic
carotid artery disease should be performed for specific high-risk populations of
atherosclerotic disease. Although IMT evaluation could be a promising technique, current
guidelines didn’t show any recommendation regarding the usage comparing standard
ultrasound evaluation.
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INTRODUCTION
Carotid artery disease, defined as blockade
or narrowing of lumen of the carotid arteries caused
by cholesterol deposition and atherosclerosis, is one
of important etiology of ischaemic stroke. Carotid
artery disease is present when there is carotid artery
stenosis >50% of lumen size of common carotid
artery (CCA) on either side or thickening of IMT ³1
mm,
usually
found
by
ultrasonography
examination.1,2 Carotid artery disease should be
managed early as global burden of ischaemic stroke
increased steadily over time, showed in increasing
number of annual mortality, morbidity, as well as
direct and indirect economic losses caused by it.
Global prevalance of stroke is estimated in 11.3% of
total death, and 73-86% of them are ischaemic
stroke.3,4 Prevention measure, including diagnostic
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screen in carotid artery disease treatment could be a
key role in managing ischaemic stroke.
Patient who already suffered from ischaemic
stroke, focal neurologic deficit, as well as transient
ischaemic attack due to emboli in cerebral artery,
which categorized into symptomatic carotid disease
are relatively easy to be diagnosed due to clarity of
the symptoms. On the other hand, asymptomatic
disease without any neurologic symptoms in the last
six months, are more challenging to be identified.5
Patient categorization which only in certain criteria we
should perform routine screening to identify carotid
artery disease to be treated further is needed. Early
IMT evaluation could possibly asses carotid artery
disease in earlier stage as plaque and stenosis present
when IMT exceeded 1.5 mm (1.2-1.9 mm range in
some studies).6
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Table 1. Six domains of AGREE-II instrument
Domain 1. Scope and purpose
1.
Overall objective specifically described
2.
Health questions covered by the guideline is specifically described
3.
Population to whom the guideline is meant to apply is specifically described
Domain 2. Stakeholder involvement
4.
The guideline development group includes individuals from all relevant professional groups.
5.
The views and preferences of the target population (patients, public, etc.) have been sought.
6.
The target users of the guideline are clearly defined.
Domain 3. Rigour of development
7.
Systematic methods were used to search for evidence.
8.
The criteria for selecting the evidence are clearly described.
9.
The strengths and limitations of the body of evidence are clearly described.
10.
The methods for formulating the recommendations are clearly described.
11.
The health benefits, side effects, and risks have been considered in formulating the
recommendations.
12.
There is an explicit link between the recommendations and the supporting evidence.
13.
The guideline has been externally reviewed by experts prior to its publication.
14.
A procedure for updating the guideline is provided.
Domain 4. Clarity of presentation
15.
The recommendations are specific and unambiguous.
16.
The different options for management of the condition or health issue are clearly presented.
17.
Key recommendations are easily identifiable.
Domain 5. Applicability
18.
The guideline describes facilitators and barriers to its application.
19.
The guideline provides advice and/or tools on how the recommendations can be put into practice.
20.
The potential resource implications of applying the recommendations have been considered.
21.
The guideline presents monitoring and/or auditing criteria.
Domain 6. Editorial independence
22.
The views of the funding body have not influenced the content of the guideline.
23.
Competing interests of guideline development group members have been recorded and
addressed.
The important steps to do are adapting and
appraising current global clinical practice guidelines
(CPGs). Several notable professional organizations
have developed CPGs containing recommendations
for managing asymptomatic carotid disease, including
routine screening in certain population. However,
current available CPGs contains several contradictory
recommendations. For examples, United States
Prevention Service Task Force (USPSTF) strongly
against the carotid screening as current pathway of
screening followed by management for positive
disease
cause
significantly
more
harm
for
asymptomatic population.7 On the other hand,
screening is an important step to identify early carotid
artery disease so management of the disease can be
started early so ischaemic stroke can be prevented,
as recommended by another CPGs.
The quality of these CPGs is of concerned.
The appraisal of guidelines, research, and evaluation
(AGREE) instrument is a tool for assessing the quality
of guidelines. AGREE-II, the updated version, is
currently a standard instrument in the evaluation and
development of CPGs.8 Using the AGREE-II
instrument, we reviewed and assessed the quality and
consistency of the recommendations of CPGs on the
recommendation regarding the importance of carotid
screening.
METHOD
We conduct literature review of CPGs,
collected in October 2020 from United States’ Agency
for Healthcare Research and quality (AHRQ), United
Kingdom’s National Institute for Health and Care
Excellence (NICE), Cochrane Library, National Library
of Medicine / MEDLINE, EBSCO and Proquest. The
following terms and Boolean operators were used in
MeSH and free-text searches: asymptomatic, carotid
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artery disease OR carotid stenosis, ultrasound OR
intima-media thickness OR risk factor scoring,
screening or guidelines.
All the CPGs discuss the management of
asymptomatic carotid artery disease, especially
screening of possible cases in high-risk population.
We didn’t apply language or timeline restrictions for
online searching. When more than one set of
guidelines was produced by the same professional
body, only the most recently issued was considered.
Critical appraisal for these guidelines then performed
aided by AGREE-II instrument, developed by AGREE
Next Steps Consortium in 2013, by evaluating
semiquantitatively these 23 points including in 6
domains (table 1).8
Classification then made to stratify the
quality of those guidelines, categorized into high,
moderate, or low quality. High quality guidelines are
those which has ≥60% score in three domains,
including domain 3 (rigour of development). Moderate
quality guidelines are categorized if the guideline has
≥60% score in three domains not including domain 3.
Those which didn’t met the criterias are included in
low quality guideline. The level of evidence (LoE) of
recommendations from those guidelines was also
compiled and stratified, formulated using standard
LoE categorization by American College of Cardiology
/ American Heart Association (ACC/AHA) in 2016.9
Content analysis then made based on compilation of
those
recommendations.
Matrix
of
relevant
recommendation regarding asymptomatic carotid
artery disease screening found in those 6 CPGs are
then compiled and presented in Table 4, including LoE
comparison between recommendations stated.
RESULT
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Figure 1. Flowchart of the selected clinical practice guidelines

Keywords: asymptomatic, carotid artery disease OR carotid stenosis, ultrasound OR intimamedia thickness OR risk factor scoring, screening or guidelines

Studies identified using AHRQ, NICE, Cochrane Library, MEDLINE, EBSCO, and Proquest
databases (n = 377)
Studies excluded after reading
titles and abstracts, and applying
inclusion criteria (n = 9)

Excluding same articles

3 articles excluded

Included guidelines (n = 6)
The flowchart in Figure 1 shows the process
by which we screened and selected the guidelines.
Searching on and selecting CPGs from stated online
databases were conducted and 6 CPGs were included
in which the inclusion criteria were met. All the CPGs
were written by profesional organizations based in the
United States of America (USA) and Europe. Other
characteristics of selected CPGs are presented in
Table 2. Appraisal of CPGs using AGREE-II instrument
was done and domain scores and quality stratification
are presented in Table 3, showing that there is no
CPGs classified as low-quality guidelines.
Most of those CPGs, precisely 5 of 6 CPGs,
recommend screening evaluation by using ultrasound
for asymptomatic high-risk population. Compiled from
recommendations above, screening for carotid artery
disease might be recommended for following
population / patient, such as:
Symptomatic PAD.
Age more than 65 y.o. with 1 risk factor:
CAD, hypercholesterolemia, or tobacco
smoking.
Having
more
than
2
risk
factors:
hypertension,
hyperlipidemia,
tobacco
smoking, family history of ischaemic stroke,
or early onset atherosclerosis.
CAD patients scheduled for CABG surgery
with risk factor: aged ≥70 y.o., abnormality
in left main artery or multiple vessel disease,
positive carotid bruit or PAD.
Permanent or transient retinal ischaemia
without migraine or cardiac emboli.
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Some recommendations in one CPG usually
cited another CPG that also included in this study,
which make recommendations from one CPG are
usually
similar
to
another.
For
example,
recommendation given by Naylor et. al. is based on
CPG written by Ricotta et. al and Brott et. al.
Those CPGs also clearly stated that routine
screening
for
general
population
without
atherosclerosis risk factor is not recommended.
Carotid screening is only suggested for highly
selective patients with several listed condition. It is
only one CPG, from LeFevre et.al. which againsts
carotid screening in asymptomatic population, with or
without risk factor due to harm of screening outweigh
the benefit. The study showed that by performing
carotid artery screening, 217 number of stroke can be
prevented in 5 years after 100,000 patients screened
(Number needed to screen/NNS = 461), which
considered inefficient. Moreover, if estimated
prevalence in general population screening was 5%
positive and treated by surgical intervention
accordingly, there will be 34 patients who will suffer
cardiovascular or neurovascular event as surgical
complication.7,15
AGREE-II evaluation shows that 4 of 6 CPGs
were categorized as high-quality guidelines, and two
of them were moderate in quality (LeFevre et.al. and
Qureshi et.al.). Two moderate-quality guidelines were
classified based on inadequate score in domain 3
(£60% score). Most of the recommendations,
including in those which categorized into high-quality
guidelines, are based on studies which ranged from
LoE A to LoE C.
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Table 2. Characteristics of clinical practice guidelines included in the study
Guidelines (Year)
Writer and organization
Country or
Level of
region
development

Status

ESVS (2018)10

Naylor et.al.: European Society
for Vascular Surgery

Europe

Professional
organization

Updated

ESC (2017)11

Aboyans et.al.: European
Society of Cardiology

Europe

Professional
organization

New

USPSTF (2014)7

LeFevre et.al.: United States
Preventive Services Task Force

USA

Professional
organization

Updated

AHA–ASA (2011)12

Brott et.al.: American Heart
Association / American Stroke
Association
Ricotta et.al.: Society for
Vascular Surgery

USA

Professional
organization

New

USA

Professional
organization

Updated

Qureshi et.al.: American Society
of Neuroimaging

USA

Professional
organization

New

SVS (2011)13
ASN (2007)14

Table 3. Domain scores (%) of six clinical practice guidelines assesed using the AGREE-II instrument
Domain
ESVS
ESC
USPSTF
AHA-ASA
SVS
ASN 2007
2018
2017
2014
2011
2011
Domain 1
Scope and purpose

95.2

76.2

85.7

71.4

85.7

85.7

Domain 2
Stakeholder
involvement
Domain 3
Rigor of development

76.2

71.4

57.1

71.4

85.7

57.1

73.2

76.8

58.9

80.3

76.8

57.1

Domain 4
Clarity of
presentation
Domain 5
Applicability

100

71.4

71.4

80.9

95.2

100

53.6

39.2

28.6

42.8

71.4

67.9

Domain 6
Editorial
independence

71.4

92.3

57.1

92.8

85.7

35.7

Quality

High

High

Moderate

High

High

Moderate

DISCUSSION
As stated before, 5 of 6 guidelines
recommend carotid artery screening only in high-risk
asymptomatic population. Contradicting the others,
LeFevre et.al. strongly against carotid screening in
asymptomatic population, even when they already
have several risks to develop ischaemic stroke. He
stated that carotid screening, followed by next
diagnostic evaluation and invasive treatments, deliver
more harms to patients who are previously
asymptomatic. Hypothetical outcomes stated in
previous CPG of USPSTF shows that by carotid
screening has relatively high NNS (217 ischaemic
stroke prevented by screening 100.000 person). In
the other hand, by performing surgical treatment for
positively screened patient, 34 patients will possibly
suffer from cardiovascular or neurovascular event as
complication of the treatment, that might be
avoidable if the screening wasn’t performed in the
first time.15 By those outcomes, the CPG stated that
screening was not the effective way in preventing
ischaemic stroke. More sophisticated risk assesment
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tools,
not
ultrasound
screening,
should
be
implemented in general or specific population.
Unfortunately, the tools are not currently available
yet.7,15
The results from carotid screening in specific
population
who
are
already
in
systemic
atherosclerosis progression could give an alarm sign
that the physician should increase the medication to
prevent further progression more agressively using
pharmacologic treatment, not necessarily proceed to
surgical intervention by performing carotid artery
stenting
or
endarterectomy.16
Hyperlipidemia,
hypertension, tobacco smoking habit, and other risk
factors that could worsen atherosclerosis progression
further can be modified earlier as soon as the patients
know they have asymptomatic carotid artery disease.
Carotid stenosis and plaque that can be found by
ultrasound
examination
could
be
a
strong
independent predictor of ischaemic stroke if not taken
care seriously.16,17
Contradictive recommendations compared
and evaluated by their LoEs. LeFevre et.al. againsts
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recommendation
for screening
due to possible
harm
Table
4. Recommendation
matrix
of clinical practice guidelines included in the study
CPG source
CPG
Recommendations
Standardized
quality
level of
evidence
Naylor et. al.
(ESVS 2018)

High
quality

Aboyans et.
al. (ESC
2017)

High
quality

LeFevre et.
al. (USPSTF
2014)

Moderate
quality

Brott et. al.
(AHA-ASA
2011)

High
quality

Ricotta et.
al. (SVS
2011)

Qureshi et.
al. (ASN
2007)

High
quality

Moderate
quality
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Selective screening for asymptomatic carotid stenosis may be
considered in patients with multiple vascular risk factors to
optimise risk factor control and medical therapy to reduce late
cardiovascular morbidity and mortality, rather than for
identifying candidates for invasive carotid interventions.
In patient with no recent (<6 months) history of TIA/stroke,
ultrasound screening may be considered in the following
cases: age ≥70 years, multivessel coronary artery disease
(CAD), concomitant lower extremity arterial disease (LEAD)
or carotid bruit.
The USPSTF recommends against all screening strategies,
including ultrasonography with or without confirmatory tests,
for asymptomatic carotid artery stenosis in the general adult
population (without history of TIA, stroke, or other neurologic
signs or symptoms).
It is reasonable to perform duplex ultrasonography to detect
hemodynamically significant carotid stenosis in asymptomatic
patients with carotid bruit.
Duplex ultrasonography to detect hemodynamically significant
carotid stenosis may be considered in asymptomatic patients
with symptomatic PAD, CAD, or atherosclerotic aortic
aneurysm, but because such patients already have an
indication for medical therapy to prevent ischemic symptoms.
Duplex ultrasonography might be considered to detect carotid
stenosis in asymptomatic patients without clinical evidence of
atherosclerosis who have 2 or more of the following risk
factors: hypertension, hyperlipidemia, tobacco smoking, a
family history in a first-degree relative of atherosclerosis
manifested before age 60 years, or a family history of
ischemic stroke
Screening is not recommended for presence of a neck bruit
alone without other atherosclerosis risk factors.
Screening for asymptomatic clinically significant carotid
bifurcation stenosis should be considered in certain groups of
patients with multiple risk factors that increase the incidence
of disease as long as the patients are fit for and willing to
consider carotid intervention if a significant stenosis is
discovered. Such groups of patients include: Patients with
evidence of clinically significant peripheral vascular disease
regardless of age; patients aged ≥65 years with a history of
one or more of the following atherosclerotic risk factors: CAD,
smoking, or hypercholesterolemia.
Carotid screening may be considered in patients before
coronary artery bypass graft (CABG) procedure. This is most
likely to be fruitful if the patients are aged ≥65 years and
have left main disease or a history of peripheral vascular
disease.
Screening of the general population or a selected population
based on age, gender, or any other variable alone is not
recommended.
Screening of selected subpopulation aged 65 years or older
with at least three cardiovascular risk factors (hypertension,
CAD, current cigarette smoking, or hyperlipidemia) needs to
be considered.
Screening of selected population undergoing coronary artery
bypass grafting is strongly recommended. Selection criteria
include age of 65 years or greater with either a history of
stroke or TIA, left main coronary stenosis, PAD history of
cigarette smoking, carotid bruit, previous carotid surgery, or
diabetes mellitus.
Screening of all patients with symptomatic PAD is strongly
recommended.
Screening for carotid artery stenosis is recommended for all
patients with transient or permanent retinal ischemic event
particularly in the absence of migraine or cardiac sources of
emboli.

C

B

C

C
C

C

A
B

B

C
B

C

A
B
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is categorized into LoE C, expert opinion, because
recommendation was made based on hypothetical
analysis, not by other qualified clinical studies.7,15 On
the other hand, recommendation for performing
screening in selective population were made by
several high-quality studies, some of them are
categorized into LoE A. Another reason is that
although currently there is no available risk
assesment tools mentioned by LeFevre et.al., all
means of preventive treatment should be done in
order to reduce the prevalence of ischaemic stroke.15
Ultrasound examination itself is widely available in
Indonesia, relatively low cost, and non-invasive.18 By
doing the examination, pharmacologic treatment, not
necessarily surgery, can be adjusted to slow down the
progression
of
atherosclerosis.16
Therefore,
performing routine screening for specific population
should be taken into consideration.
However, none of those CPGs recommend
carotid artery IMT evaluation as an alternative of
current worldwide standard, by measuring degree of
stenosis of common carotid artery lumen. Although
several studies deliver promising results showing that
the IMT could shows earlier progression of systemic
atherosclerosis and becoming one important predictor
of cardiovascular and neurovascular complications,
statistical analysis didn’t yet strengthen the
premise.16,17,18 IMT evaluation in carotid artery is
expected to become a novel technique to evaluate
earlier progression of ahterosclerotic disease
systemically and locally in carotid artery, thus could
earlier predict the risk of ischaemic stroke. It is now
widely believed that increasing thickness of IMT by
0.1mm may increase the risk of ischaemic stroke by
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13-18%, and the discovery of this abnormal value
may suggest physicians to increase the agressivity of
medical treatment against systemic atherosclerosis
progression.16 In spite of that, studies show that
carotid stenosis and several standard ultrasound
markers are now still statistically stronger predictors
in diagnosing atherosclerosis carotid artery disease,
and more studies evaluating IMT as sole predictor for
ischaemic stroke’s probability should be conducted to
precisely measure the accuracy of proposed technique
comparing
current
standard
ultrasound
evaluation.16,17
CONCLUSION
Performing carotid ultrasound screening for
diagnosing carotid artery disease in high-risk
populations might be recommended in order to
prevent
ischaemic
stroke
as
neurovascular
complication of systemic atherosclerosis. However
current published CPGs don’t recommend using
carotid artery IMT as screening marker. Evaluating
stenosis degree as standard ultrasound marker in
diagnosis carotid artery disease is currently the only
option.
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