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Purpose: The purpose of this study was to describe clinical characteristics and prevalence of
carotid stenosis in patients with amaurosis fugax (AF).

Method: Patients diagnosed with AF and subjected to carotid ultrasound in 2004-2010 in
Sahlgrenska University Hospital, Gothenburg (n=302), were included, and data were retro-
spectively collected from medical records.

Results: The prevalence of significant carotid stenosis was 18.9%, and 14.2% of the subjects
were subjected to carotid endarterectomy. Significant associations with risk of having =70%
stenosis were male sex (adjusted odds ratio [aOR]: 2.62; 95% confidence interval [CI]:
1.26-5.46), current smoking (aOR: 6.26; 95% CI: 2.62-14.93), diabetes (aOR: 3.68; 95%
CI: 1.37-9.90) and previous vasculitis (aOR: 10.78; 95% CI: 1.36-85.5). A majority of the
patients (81.4%) was seen by an ophthalmologist prior to the first ultrasound. Only 1.7% of the
patients exhibited retinal artery emboli at examination.

Conclusion: The prevalence of carotid stenosis among patients with AF is higher than has
previously been demonstrated in stroke patients. An association with previously reported vascular
risk factors and with vasculitis is seen in this patient group. Ocular findings are scarce.
Keywords: amaurosis fugax, carotid stenosis, carotid ultrasound, giant cell arteritis, transient
ischemic attack, transient monocular visual loss

Introduction

Amaurosis fugax (AF) is defined as a transient monocular visual loss (TMVL) that
lasts from seconds to minutes. Sometimes, but uncommonly, the episode may last
for several hours.' The symptom is caused by ischemia in the retina, the choroid or
the optic nerve.? The most common underlying mechanism is an embolus from the
ipsilateral carotid artery.® It is not uncommon for patients suffering from TMVL,
presumably caused by retinal ischemia, to show signs of acute brain infarcts using
neuroimaging.* Patients with AF are therefore at risk of having a cerebral transient
ischemic attack, retinal artery occlusion or stroke.> AF is considered a form of
transient ischemic attack.’

Carotid disease is one of the major causes of stroke in the world, and stroke itself
is one of the most common causes of mortality and severe disability in adults.® Giant
cell arteritis (GCA) is another cause of AF, and it is hence important to analyze inflam-
matory parameters such as sedimentation rate (SR) and C-reactive protein (CRP) to
minimize the risk of permanent visual loss.?

Ultrasound (US) of the carotid arteries is usually performed to detect possible
stenoses of the carotids. If the patient has a significant carotid stenosis, he or she may
be eligible for carotid endarterectomy, which is the most effective stroke prevention
method in symptomatic patients.’
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The purpose of this study was to determine the prevalence
of carotid stenosis in patients with AF. We also investigated
possible/known risk factors for cardiovascular disease,
symptoms during AF and findings at eye examination in
order to determine possible predictors of carotid disease
among AF patients.

Material and methods
The study was approved by the ethical committee at the
University of Gothenburg and the tenets of Helsinki were
followed. According to the ethical committee, a consent
from the patient is not necessary in this type of retrospective
study. Study patients were identified through the Western
region Initiative to Gather information on Atherosclerosis
database.® All patients in this study had undergone US
between October 1, 2004 and December 31, 2010 at Sahl-
grenska University Hospital in Gothenburg and were given
the International Classification of Diseases (ICD) code G45.3
(AF) as registered at The National Board of Health and
Welfare in Sweden within 6 months prior to the US. Patients
were included in the study if they had received the ICD code
G45.3, even if the duration of symptoms was atypical for
AF. For 16 patients, medical journals could not be retrieved
and 61 patients did their primary US at another hospital and
later were referred to Sahlgrenska University Hospital for
a carotid endarterectomy. These cases were excluded. This
procedure resulted in 387 patients (Figure 1). A carotid
stenosis of =70% was considered significant.

Data collected from medical records included age, sex,
medical history of systemic and ocular disorders as well

Baseline
n=387

Missing data

n=371 n=16

US performed
outside SU, n=61

US performed
at SU, n=310

Significant Nonsignificant No US results
stenosis stenosis n=8
n=57 n=245

Figure | Inclusion and exclusion of patients subjected to carotid ultrasound due
to amaurosis fugax.

Note: Identification/recruitment of study patients with inclusion and exclusion criteria.
Abbreviations: US, ultrasound; SU, Sahlgrenska University Hospital.

as present medications, smoking history, monocular or
binocular symptoms, associated ocular or systemic symptoms
during the AF episode(s) such as the extent of visual field
defects, light phenomena, ocular pain, diplopia, vertigo,
headache or palsy. Information was also gathered from
findings during the eye examination (retinal emboli, edema
of the optic disc or macula), whether the patient had been
examined by an ophthalmologist, if the patient had been
subjected to auscultation of the heart or carotid vessels, if an
echocardiography had been performed and if inflammatory
tests (SR, CRP) had been performed.

Statistics

For univariate statistical analysis, Student’s #-test, Mann—
Whitney U test or Fisher’s exact test were used as appropriate.
For calculation of possible predictors for significant stenosis,
binary logistic regression was used entering covariates in a
backward stepwise manner. A P-value of less than 0.05 was
considered statistically significant. SPSS, version 22.0 for
Mac (IBM Corporation, Armonk, NY, USA) was used as
the statistics software.

Results

Clinical characteristics of the patients are shown in Table 1.
Of'the 302 patients from whom US results could be retrieved,
57 (18.9%) had a carotid stenosis of =70%. The overall mean
age was 65.9 years (standard deviation 13.5) with no sig-
nificant difference between patients with or without carotid
stenosis found using univariate analysis. The proportion of
men was significantly higher in the group with significant
carotid stenosis, 63.2%, as compared to 41.6% in the group
with no significant stenosis. Additional single-parameter
analyses revealed a higher proportion of current, as well
as ever, smokers and patients with ischemic heart disease,
hypertension and hyperlipidemia in the group with significant
carotid stenosis. Previous vasculitis showed a borderline
significant association with =70% stenosis. Previous or
current eye diseases were not significantly associated with
carotid disease. When applying logistic regression, only male
sex, current smoking, diabetes and previous vasculitis were
associated with significant carotid stenosis (Table 2).

A vast majority of the patients (81.4%) were examined
by an ophthalmologist prior to their primary carotid US. No
statistically significant difference regarding symptoms or
signs was seen between patients with and without carotid
stenosis (Table 3). Most AF attacks (48.6%) lasted for
1-9 minutes, and 76.7% of all patients diagnosed as AF had
episodes of visual loss that lasted for less than 30 minutes
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Table | Demographic data on patients with AF (n=302)

No significant Significant P-valuet
carotid stenosis* carotid stenosis*
n=245 n=57
Age, years
Mean (SD) 65.1 (14.2) 68.7 (10.5) 0.065%
Median (range) 68 (19-89) 70 (47-88) 0.223¢
Sex, n (%); n=302
Female, n=164 143 (58.4) 21 (36.8) 0.0051
Male, n=138 102 (41.6) 36 (63.2)
Current smoker, n (%); n=241 32 (17) 20 (37.7) 0.002f
Ever smoker,” n (%); n=154 86 (76.1) 40 (97.6) 0.0021
Systemic diseases, n (%)
Prior stroke, n=297 7(29) 3(5.3) 04111
Prior AF,I n=65 40 (78.4) 13 (92.9) 0.436f
Prior TIA, n=44 13 (41.9) 6 (46.2) 1.000"
Ischemic heart disease, n=294 32 (13.4) 15 (26.8) 0.0241
Hypertension, n=297 96 (39.8) 36 (64.3) 0.0011
Hyperlipidemia, n=294 87 (36.4) 29 (52.7) 0.032f
Diabetes, n=299 18 (7.4) 13 (22.8) 0.003f
Diet only, n=30 6 (35.3) 4 (30.8) 1.000"
Oral drugs,® n=30 6 (35.3) 8 (61.5) 0.269"
Insulin,® n=30 5(29.4) 1 (7.7) 0.196f
Prior vasculitis,® n=299 2 (0.8) 3(5.3) 0.049"
Migraine, n=43 29 (78.4) 5(83.3) 1.000"
Eye diseases, n (%); n=158 96 (73.3) 19 (70.4) 0.8131
Glaucoma, n=158 19 (14.5) 2 (7.4) 0.533f
Cataract,” n=158 53 (40.5) 11 (40.7) 1.000"
AMD, n=158 15 (11.5) 4(14.8) 0.7441
Prior retinal vascular occlusions (artery/vein), n=158 3(2.3) 0 (0.0 1.000"
AION or NA-AION, n=158 1 (0.8) 0 (0.0) 1.000"
Other eye diseases, n=158 41 (31.3) 6 (22.2) 0.488"

Notes: *A stenosis of the carotid artery was denoted as significant if its value was =70%. A P-value <0.05 was considered significant. iStudent’s t-test. ‘Mann—Whitney
U test. TFisher’s exact test. “Ever smoker includes current and previous smokers. Prior AF was defined as an AF episode more than 2 months before the current episode.
=Some patients had both oral drugs and insulin as diabetic treatment. “Wegener’s granulomatosis, polymyalgia rheumatica, temporal arteritis. "Including both patients with
previous cataract surgery or diagnosed with cataract at the eye examination.

Abbreviations: AF, amaurosis fugax; AION, anterior ischemic optic neuropathy; AMD, age-related macular degeneration; NA-AION, non-arthritic ischemic optic
neuropathy; SD, standard deviation; TIA, transient ischemic attack.

Table 2 Multivariate analysis of possible predictors for significant stenosis in patients diagnosed with AF*

Variablef Regression Standard aOR 95% ClI P-valuet
coefficient error

Age 0.033 0.017 1.033 0.999-1.069 0.057

Sex, male 0.964 0.375 2,622 1.258-5.463 0.010

Current smoker 1.834 0.444 6.256 2.622-14.925 <0.001

Systemic diseases
Prior stroke 0.429 0.999 1.536 0.217-10.894 0.667
Ischemic heart disease 0.522 0.457 1.685 0.688—4.129 0.254
Hypertension 0.542 0.391 1.719 0.799-3.700 0.166
Hyperlipidemia 0.373 0.370 1.453 0.703-3.000 0313
Diabetes? 1.303 0.505 3.680 1.368-9.896 0.010
Prior vasculitis 2.378 1.056 10.784 1.360-85.484 0.024

Notes: *Binary logistic regression using backwards stepwise entering of covariates. TN=233, including 5| patients with significant carotid stenosis and 182 patients with
nonsignificant stenosis. *A P-value <0.05 was considered significant. $Including both patients with oral drugs and/or insulin as diabetic treatment.
Abbreviations: AF, amaurosis fugax; aOR, adjusted odds ratio; Cl, confidence interval.
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Table 3 Symptoms during and in connection with AF attack and findings at the eye examination
Signs and symptoms No significant Significant P-valuet
carotid stenosis* carotid stenosis*
Monocular symptoms only, n (%); n=274 (92.9)
Right eye, n (%) 108 (49.8) 31 (55.4) 0.549
Left eye, n (%) 114 (52.5) 26 (46.4) 0.455
Visual field impairment,} n=232
Entire visual field loss, n (%) 144 (75.4) 30 (73.2) 0.843
Partial visual field loss, n (%) 45 (23.6) 13 (31.7) 0.320
Light phenomena during or in connection with 31 (58.5) 5(38.5) 0.227
the AF episode, n (%) n=66
Associated symptoms during or in connection
with the AF episode
Headache, n (%); n=90 30 (40.0) 4(26.7) 0.394
Vertigo, n (%); n=80 20 (30.8) 4(26.7) 1.000
Pain or discomfort in the eye or round the 14 (23.3) 2 (15.4) 0.720
eye, n (%); n=73
Diplopia, n (%); n=74 7(11.7) 0 (0.0) 0.334
Other, n (%); n=102 38 (45.2) 7 (38.9) 0.795
Findings at the eye examination, n=231
Macular edema, n (%) | (0.5) 0 (0.0 1.000
Retinal artery embolus, n (%) 3 (1.6) I (2.6) 0.525

Notes: *A stenosis of the carotid artery was denoted as significant if its value was =70%. 'A P-value <0.05 was considered significant. Fisher’s exact test was used. *Some
patients hade monocular symptoms from both the right and left eye alternately. SSome patients hade both entire and partial visual field loss and are therefore included in both
the groups. Some patients’ had homonym visual field loss. They were included but were neither categorized as entire or partial visual loss.

Abbreviation: AF, amaurosis fugax.

(Figure 2). No significant difference in duration of the AF
episodes was seen between those patients diagnosed with
carotid stenosis and those without. Three patients (1.6%)
with nonsignificant carotid stenosis and one patient (2.6%)

60
® No significant carotid stenosis
r O Significant carotid stenosis
50
40
S
2
c 30
2
=)
a
20 ]
. h
0 . . h . . -:I_\
<1 1-9 10-29 30-59 1-24 >24
minute minutes minutes minutes hours  hours

Duration of symptoms

Figure 2 Duration of symptoms during an episode of AF.

Notes: Proportion of patients with different estimated lengths of AF attacks. Both
patients with and without carotid stenosis are shown.

Abbreviation: AF, amaurosis fugax.

with significant stenosis exhibited retinal artery emboli
at examination (P=0.525). For 69.0% of the patients,
inflammatory parameters, SR and/or CRP, were measured
prior to the US; in 96.6%, heart auscultation and/or pulse
recording was performed. In 80.2% of the patients, the
carotid arteries were auscultated; in 84.6% of the patients,
an echocardiography was performed. No significant dif-
ference was seen in the proportion of patients having been
subjected to these examinations when comparing those with
and without carotid stenosis.

Discussion

The prevalence of significant carotid stenosis reported in
this study was 18.9%. Little is known on the prevalence of
carotid stenosis in patients with AF. However, compared to
studies investigating the prevalence of carotid stenosis in
patients with ischemic cerebral stroke, in which numbers of
5%—12% have been reported,”'° this is a fairly high number.
The most common etiology behind AF is an embolus from the
ipsilateral carotid artery, ie, a vascular disorder.!! It is thus not
surprising that the present study found an association between
carotid stenosis and male sex, smoking and diabetes, which
are known risk factors for cardiovascular disease.!? In addi-
tion, of the five patients with a history of vasculitis, three had
a significant carotid stenosis. Large cell vasculitis, including
GCA, is a chronic inflammatory disease that results in luminal
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stenosis and/or vessel occlusion in the aorta and its primary
branches." It is hence not surprising to find carotid stenosis
in patients with vasculitis, and the relative contribution of
atherosclerosis and arteritis in these patients may be dif-
ficult to distinguish. Since GCA is a disease that may lead
to permanent visual loss, it is recommended to determine
inflammatory parameters (SR and/or CRP) in all patients
seeking care for AF symptoms.? In the present study, a blood
test for SR and/or CRP was done only in 69.0% of the cases.
The low number may be due to underreporting, a negative
consequence of the retrospective design of the study.

The duration of the AF episode did not differ between
patients with and without carotid stenosis. Median time of
the AF symptoms was between 1 and 9 minutes in both the
groups, which is similar to what has previously been reported
by Biousse and Trobe.? It is known that visual loss can be
either complete or partial, as seen in the present study. It
has also been described that if the choroidal circulation is
affected, the visual field loss may be patchy.'* In this study,
six of the patients had persistent partial or complete visual
field loss still after 24 hours. Of these patients, one was
shown to have a cerebral aneurysm. One had hemianopsia
due to a stroke and two were later diagnosed as having central
retinal artery occlusion. The symptoms of one patient were
eventually considered to be caused by vitreous detachment
and for one patient no explanation was found to the persistent
visual loss. We included these patients in the study despite
the permanent/long duration of the visual loss since they were
initially registered as AF with the ICD-10 code G45.3.

A majority of the patients (81.4%) were examined by
an ophthalmologist prior to the US. Most ophthalmolo-
gists are thus regularly exposed to this category of patients.
It has been shown that the number of patients who consult
an ophthalmologist because of symptoms related to carotid
artery stenosis has increased in recent years.'> However,
findings during an eye examination are usually rare,
providing poor guidance in diagnostic decision-making. In
the present study, only 1.7% of the patients exhibited visible
retinal artery emboli at examination and there was no sig-
nificant difference between patients with or without carotid
stenosis. This low number may suggest that the patients
need not see an ophthalmologist as the primary consultant.
A limitation of the study, which is related to the retrospective
design, is the lack of information on the number of patients
contacting a doctor for TMVL who were not diagnosed as
AF. It is probable that ophthalmologists are better than other
specialists at finding alternative causes of transient visual
disturbances such as migraine and vitreous detachment.

Consulting an ophthalmologist as the first medical contact
could thus avoid unnecessary further examinations and/or
admission to hospital.

Conclusion

In summary, the present study shows a high prevalence of
carotid stenosis in patients diagnosed with AF. An association
with known vascular risk factors is confirmed as well as with
previous/current vasculitis.
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