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The Rational Clinical Examination mssssssssss—

Does This Patlent Have a Cllnlcally
Important Carotid Bruit?

Jean-Stephane Sauve, MD; Andreas lLaupacis, MD; Truls @stbye, MD; Brian Feagan, MD; Dawvid L. Sackett, MD

CLINICAL SCENARIOS

Case 1

A 50-year-old man undergoes a gen-
eral physical examination for his insur-
ance policy. A left-sided, focal, systolic
carotid bruit is identified. There 1s no
history of prior stroke or transient is-

chemic attack (TI1A).

Case 2

- A 50-year-old man undergoes' a pré-'
“operative examination the evening be-

fore he is to undergo coronary bypass
surgery. A bruit identical to that found
in the first patient is heard. There is no
history of cerebrovascular symptoms.

Case 3

A 50-year-old man presents to the
emergency department with a history
of a transient (less than 1 hour) slurring
of speech and right-arm weakness. There
is no history of prior cerebrovascular
disease, and the physical examination
reveals a focal, left-sided, systolic ca-
rotid bruit.

THE IMPORTANCE OF CLINICAL
EXAMINATION

The clinical significance of the iden-
tical-sounding bruit is vastly different
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in these patients. In each of them, the
coupling of a thoughtful history with a
competent physical examination will lead
to quite different prognostic predictions
and differing courses of appropriate clini-
cal action.

THE CAROTID ARTERY AS A
CAUSE FOR BRUITS IN THE NECK

The right common carotid artery

arises from the brachiocephalic artery

(the first branch of the aortic arch) and
the left arises directly from the aortic
arch. The common carotid arteries run
upward and backward through the neck,
from the sternoclavicular joint to the
upper border of the thyroid cartilage,
where they divide into the external and
internal carotid arteries (Figure). The
external carotid artery terminatesin the
substance of the parotid gland, where it
divides into the superficial temporal and
mandibular arteries. The internal carotid
artery ascends to the base of the skull
and enters the cranium through the ca-
rotid canal in the temporal bone.
Although bruits of the carotid artery
have been reported in approximately
20% of children less than 15 years of
age, they occur in about 1% of healthy
adults.! Carotid bruits can be heard in
states of increased vascular flow such as
thyrotoxicosis, anemia, and arterio-
venous fistulas. A relatively common ex-
ample of the latter occurs with the cre-
ation of a forearm fistula in patients re-
ceiving hemodialysis.® In a convenience
sample of 15 long-term hemodialysis pa-
tients, Messert et al? found bilateral ca-
rotid bruits in five patients and a uni-
Jateral bruit in six. The bruit was usu-
ally louder on the side of the fistula and
was often associated with a subclavian
bruit (in 13 of 15 patients). Carotid ar-

tery stenosis, typically due to athero-
sclerosis)’is the underlying condition to
be considered when one hears a carotid
bruit, and the accuracy of this sign is
discussed below. However, a bruit may
be heard over the bifurecation of the ca-
rotid artery when the associated angio-
gram shows either a normal or com-
pletely occluded internal carotid artery;
in these cases the bruit may arise from
a stenosed external carotid artery.’

HOW TO HEAR CAROTID BRUITS

In a quiet room, with the patient re-
laxed, it i1s conventional to use the bell
of the stethoscope and to listen for ca-
rotid bruits over an area beginning from
just behind the upper end of the thyroid
cartilage to just below the angle of the
jaw.*”> No method of auscultation has
been demonstrated to be superior to an-
other. Most carotid bruits are heard only
in systole, but some are heard in both
systole and diastole, the significance of
which is unclear, given the poor clinical
agreement on the assessment of the du-
ration of carotid bruits.®

Carotid bruits make up but a portion
of all neck bruits. Systolic heart mur-
murs transmitted to the neck usually
can be differentiated from carotid bruits
because they are louder over the pre-
cordium than over the neck.

Venous hums, caused by flow in the
internal jugular vein, have been reported
to occur in approximately 25% of young
adults.” They are easily distinguishable
from carotid bruits, being most promi-
nent in diastole, with the patient sitting
and the head turned away from the side
of auscultation. Venous hums are rarely
heard with the patient lying down and
are always abolished either by the com-
pression of the ipsilateral internal jugu-
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Surface anatomy of the right carotid artery.

lar vein cephalad to the stethoscope or
by Valsalva’s maneuver.®?

PRECISION OF AUSCULTATION
FOR CAROTID BRUITS

Among 55 patients examined indepen-
dently by two neurologists (both of whom
had normal audiograms), the agreement
beyond chance for the presence of a bruit
was substantial, with a k of 0.67. How-
ever, agreement regarding the inten-
sity, pitch, or duration of the bruit was
only fair (k<<0.40).%

THE IMPORTANCE OF CAROTID
BRUITS IN DIFFERENT CLINICA
PRESENTATIONS ¢

Case 1: The Asymptomatic
Ambulatory Bruit

How Often Should We Expect to
Find an Asymptomatic Carotid
Bruit?>—In a community-based study,
Heyman et al' found the prevalence of
asymptomatic cervical bruits (bruits
heard in the supraclavicular area or an-
terior to the sternocleidomastoid muscle)
to increase with age, from 2.3% in the
age group of 45 to 54 years to a high of
3.2% 1n the age group of 75 years or
older. Bruits were more common in
women and hypertensive patients.

If No Bruit Is Found at This Ex-
amination, What Are the Chances of
Developing a Bruit de Novo Over the
Following Years?—The incidence of de
novo bruits also increases with age. Wolf
et al'! estimated that out of a cohort of
100 adults aged 65 years or older, just
about 1% per year (seven over the next
8 years) will develop a new carotid bruit,
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Table 1.—Risk of Perioperative Stroke in Patients With Preoperative Carotid Bruits

Nn. of Patients

No. of Patients

With Perioperative Stroke/ With Perioperative Stroke/

Total No. of Total No. of
Studies Types of Patients Patients With Bruits (%) Patients Without Bruits (%) P*
Barnes et al'” Coronary artery bypass graft 2/44 (4.5) 3/405 (0.7) 022
and vascular surgery
Evans et al’®* Major vascular surgery 0/92 (0) 4/496 (0.8) .39
lvey et al'® Cardiac surgeries 0/82 (0) 9/1339 (0.7) 46
Ropper et al'® All elective surgeries for those 0/82 (0) 4/592 (0.7) 46

aged greater than 55y
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*Using the ¥2 test.

a rate twice that of individuals aged 45
to 54 years.

What Are the Prognostic Implications
of Discovering an Asymptomatic Carotid
Bruit During a General Physical in a
o0-Year-Old Man?—Asymptomatic ca-
rotid bruits are associated with increased
Incidence of both cerebrovascular and car-
diac events in this age group. For ex-
ample, Wiebers et al'® conducted a 5-year
prospective, population-based study of
two unmatched but generally similar co-
horts, one of which had carotid bruits
(566 individuals) and the other did not
(428 individuals). The average annual
stroke rates were three times as high in
patients with bruits (1.5%) compared with
those without (0.5%), and similar ratios
were also found for TIAS (0.9% vs 0.2%).
The majority of strokes and TIAs oc-
curred on the same side as the bruit. The
prognosis was not different for the vari-
ous types of carotid bruits (diffuse vs lo-
calized, isolated systolic vs systolic and
diastolic). In a second prospective, popu-
lation-based cohort, Heyman et al'® fol-
lowed up 1620 asymptomatic adults aged
45 years or older for 6 years and again
found a higher incidence of strokes in
patients with cervical bruits (odds ratio,
4.2). The association appeared stronger
in men (odds ratio, 7.5) than women (odds
ratio, 1.6). Heyman and colleagues also
found a 3.4-fold higher risk of death from
iIschemic heart disease in men with
asymptomatic cervical bruits (90% con-
fidence interval [CI], 1.1 to 11), and a
1.9-fold risk in women (90% CI, 0.7 to 5).

Recently, a randomized trial of ca-
rotid endarterectomy in asymptomatic
carotid stenoses of at least 50% reported
a decrease in TIAs following surgery.!?
However, there was no decrease in dis-
abling or fatal stroke following surgery,
and most clinicians would not refer such

patients for angiography.

It is important to note that in the
elderly (those older than 75 years), there
may not be an increased risk of stroke
with asymptomatic carotid bruits.
Among nursing home residents, the
3-year incidence of TIA or stroke was
10% when a bruit was present and 9%
when 1t was absent, a relative risk of

only 1.1 (95% CI, 0.45 to 2.7).14

Case 2: The Asymptomatic
Preoperative Bruit

How Often Should We Expect to
Find an Asymptomatic Carotid Bruit
on Routine Preoperative Assess-
ment?—The prevalences reported in the
four surgical cohort studies that assessed
for the presence of bruits preoperatively
range from a low of 6% (Ivey et al®) to
a high of 16% (Evans et al'%), with an
overall average of about 10%. These fig-
ures are significantly higher than
those in the general population (aver-
age, 4.4%), and this difference is prob-
ably because three of the four surgical
series were patients undergoing major
vascular procedures, in which the preva-
lence of “systemic atherosclerosis” is in-
creased.

Are Patients With Asymptomatic
Preoperative Bruits at Higher Risk of
Perioperative Stroke?—As shown in
Table 1, only one!” of the four'>8 studies
found an increased incidence of perma-
nent neurological complications follow-
ing surgery among patients with pre-
operative asymptomatic carotid bruits.
When combined with the other three
studies, the difference becomes a non-

- significant trend favoring fewer strokes

amidst patients with carotid bruits
(pooled rate difference [DerSimonian
and Laird™], —0.6% [95% CI, —1.6% to
0.4%]; pooled odds ratio [Peto and

colleagues®], 0.94 [95% CI, 0.22 to
3.921).

On the other hand, Ivey et al®® found
anincrease (11% vs 2%; P<.001) in tran-
sient, nonfocal neurological abnormali-
ties (such as intellectual and behavioral
change) in patients with asymptomatic
bruits who underwent cardiac proce-
dures.

Case 3: The Symptomatic Bruit

Should Further Diagnostic or Thera-
peutic Procedures Be Carried Out in
Patients With Symptomatic Carotid
Bruits?—Two recent randomized con-
trolled trials®'** have demonstrated that
carotid endarterectomies markedly
decrease mortality and stroke in pa-
tients with symptomatic, high-grade
(70% to 99%) carotid stenosis. Accord-
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Table 2.—Ability of Carotid Bruits to indicate Various Degrees of Angiographic Carotid Stenosis in Patients With Symptoms

Degree of Positive ,
Stenosis Likelihood Pretest Posttest
Studies Types of Patients Predicted, % Sensitivity Specificity Ratio P P
Ingall et al** Various symptoms 50-99 0.37 0.94 5.7 .25 65
Ziegler et al** Transient ischemic attack >50 0.29 0.88 2.4 .08 e
Hankey et al*® Anterior-circulation transient 75-99 0.76 0.76 3.2 16 37
ischemic attack
North American Symptomatic Anterior-circulation transient 70-99 0.62 0.61 1.6 52 63

Carotid Endarterectomy ischemic attack

Trial Collaborators?¢

ingly, the onus is on the physician to
rule 1n or rule out high-grade carotid
stenosis in all patients with anterior-
circulation TIAs or minor strokes, re-
gardless of bruits.

Does the Presence or Absence of a
Carotid Bruit Accurately Reflect the
Degree of Underlying Carotid Artery
Stenosis in Symptomatic Patients?—
The relationship between carotid bruits
In patients with cerebrovascular symp-
toms and angiographically determined
carotid stenosis 1s summarized in Table
2.2 The two studies that reported data
specifically about high-grade stenosis
found an association with carotid
bruits.~#° The likelihood ratios for high-
grade carotid stenosis were 3.2 and 1.6
when bruits were present and 0.3 and
0.6 when bruits were absent.

Unfortunately, however, this relation
1S not strong enough for the clinician to
be able to use the presence of a bruit to
rule in, or the absence of a bruit to rule
out, high-grade carotid stenosis. For ex-
ample, In the North American Symp-
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tomatic Carotid Endarterectomy Trial
(NASCET), over a third of patients with
high-grade stenoses had no detectable
bruits, and the presence of a focal ca-
rotid bruit increased the probability of
underlying high-grade (70% to 99%) ca-
rotid stenosis by only 11%, from a pre-
examination probability of 52% to a post-
examination probability of 63%. Frurther-
more, the NASCET also showed that no
other bruits (supraclavicular, oph-
thalmic, or contralateral) added to the

“accuracy of the finding.

Thus, the evaluation of the patient
with cerebrovascular disease whose
symptoms are compatible with carotid
artery stenosis cannot be limited to
the physical examination, and at the
present state of diagnostic imaging
technology probably requires angiog-
raphy .2 -
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3. Although the presence of a carotid
bruit in a patient with carotid-territory
cerebrovascular symptoms increases the
probability that the underlying stenosis

1s high-grade (and therefore amenable

to endarterectomy), the accuracy of this

physical finding is low. Accordingly, the - T g

presence of a carotid bruit cannot be
used to rule in, nor can its absence be
used to rule out, surgically amenable
carotid artery stenosis in symptomatic
patients.
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