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Purpose: To describe the time course of management of patients with amaurosis fugax and
analyze differences in management by different specialties.

Methods: Patients diagnosed with amaurosis fugax and subjected to carotid ultrasound in
2004-2010 at the Sahlgrenska University Hospital, Gothenburg, Sweden (n=302) were included
in this retrospective cohort study, and data were collected from medical records.

Results: The prevalence of significant carotid stenosis was 18.9%, and 14.2% were subjected to
carotid endarterectomy. A trend of longer delay for surgery was noted for patients first consulting
a general practitioner (P=0.069) as compared to hospital-based specialties. For 46.3% of the
patients, an ophthalmologist was their first medical contact. No significant difference in time
interval to endarterectomy was seen between ophthalmologists and neurologists/internists. Only
31.8% of the patients with significant carotid stenosis had carotid endarterectomy within 2 weeks
from the debut of symptoms, and this proportion was smaller for patients residing outside the
Gothenburg city area (P=0.038).

Conclusion: Initially consulting an ophthalmologist does not delay the time to ultrasound or
carotid endarterectomy. The overall time from symptoms to surgery is longer than recommended
for a majority of the patients, especially for patients from rural areas and for patients initially
consulting a general practitioner.

Keywords: amaurosis fugax, carotid endarterectomy, carotid stenosis, carotid ultrasound,

transient ischemic attack, transient monocular visual loss

Introduction
Amaurosis fugax (AF) is a transient monocular visual loss that lasts from seconds to
minutes. Uncommonly, the episode may even last for several hours.! The transient
monocular visual loss is caused by ischemia in the retina, choroid, or optic nerve.?
An embolus from the ipsilateral carotid artery is considered the most common underly-
ing mechanism.? It is not uncommon for patients suffering from transient monocular
visual loss, presumably caused by retinal ischemia, to show signs of acute brain infarcts
using neuroimaging.* AF patients are therefore at risk of having a cerebral transient
ischemic attack (TIA), stroke, or retinal artery occlusion.? AF is viewed as a form of
TIA .’ Carotid disease, like significant carotid stenosis, 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.®

Ultrasound (US) of the carotid arteries is usually performed to detect possible
significant stenoses of the carotids. If the patient has a significant carotid stenosis,
he or she may be eligible for carotid endarterectomy (CEA). This is the most effec-
tive stroke prevention in symptomatic patients.” The current recommendation is that
the patient should be operated within 2 weeks from the debut of symptoms or even
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within 48 hours if being neurologically stable.*® How-
ever, a recent study shows that the risk of early recurrent
stroke in symptomatic carotid stenosis is not as high as
was previously feared and data from the Swedish Vascular
Registry demonstrate an increased risk of perioperative com-
plications in patients treated surgically within 0-2 days.*!
Whether the risk of CEA in the first 48 hours is increased is
however debated.!'"!?

The purpose of this study was to determine the time
course of management for patients with AF and compare the
time interval to endarterectomy between specialties.

Materials and methods

Study patients were identified through the Western Region
Initiative to Gather Information on Atherosclerosis
database.!® The study was approved by the ethical committee
at the University of Gothenburg and the tenets of Helsinki
were followed. According to the local ethical committee,
consent from patients is not necessary in this type of ret-
rospective study. All patients in this study had undergone
US between October 1, 2004 and December 31, 2010 at the
Sahlgrenska University Hospital (SU) in Gothenburg. They
were also given the International Classification of Diseases-
code G45.3 (AF) as registered at The National Board of
Health and Welfare in Sweden within 6 months prior to the
US. This resulted in 387 patients (Figure 1). Patients were
included even if the duration of symptoms was atypical for
AF as long as they were registered by the G45.3 code. For
16 patients, medical records could not be retrieved and these
cases were hence excluded. Patients who had their primary
US at SU in Gothenburg, a large city in Sweden with approxi-

Baseline

n=387

Missing data
n=16

US performed
at SU n=310

US performed
outside SU n=61

Slgnlflcgnt No S|gn|f|_cant No US results
stenosis stenosis =8
n=57 n=245 n=

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

Note: Identification/recruitment of study patients with inclusion and exclusion
criteria.

Abbreviation: SU, Sahlgrenska University Hospital.

mately 550,000 inhabitants in the urban area, were included
for comparison of symptom-to-surgery time between
specialties. Patients who had their primary US performed at
other hospitals in the south-west part of Sweden (ie, Véstra
Gotalandsregionen [VGR]) were referred to SU because of
significant carotid stenosis as carotid surgery/CEA during
the study period was only performed at SU. The patients
from these more rural areas were subjected to a second US
at SU for evaluation prior to CEA. This latter patient group
was included in a comparison of symptom-to-surgery delay
between urban and rural areas but was not part of analyses
regarding management by different specialties.

A carotid stenosis of =70% was considered significant.
All patients with AF and a significant carotid stenosis were
subjected to an initial computer tomography of the brain.
If the computer tomography of the brain was negative,
no additional imaging was performed prior to the CEA.
However, if the US was inconclusive, magnetic resonance
imaging of the carotids was performed. Data collected from
medical records included duration of AF symptoms prior to
the first medical contact, the number of doctors, the type of
specialties the patients had been in contact with prior to the
US, and also the results of the US.

Statistics

Univariate statistical analysis, Student’s #-test, Mann—Whitney
U-test, or Fisher’s exact test was used as appropriate.
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 statistics software.

Results

In total, 57 (18.9%) of the 302 patients who had their primary
US at SU in Gothenburg and for whom US results could be
retrieved had a carotid stenosis of =70%.

For 46.3% of all patients, ophthalmology was their first
medical consultation. When comparing the proportion of
AF patients with significant carotid stenosis between dif-
ferent specialists, general practitioners (GPs) had a higher
percentage of patients with carotid disease; 29.6%, com-
pared to other specialists (14.0%, P=0.004) (Table 1). The
median number of doctors each patient came into contact
with prior to the US was 2 (standard deviation 0.9) with no
significant difference between patients who were diagnosed
with carotid stenosis or not (P=0.905). For patients with a
significant carotid stenosis, the time period between first
contact with a doctor and the US was significantly shorter,
2 versus 3 days (P=0.007) (Table 2). Regarding the duration
between the onset of symptoms and the first contact with a
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Table | Ability of different specialties to predict carotid disease in patients with amaurosis fugax

Type of specialist that the patient No significant,* Significant,* P-value*
first came into contact with, n (%) carotid stenosis, n=234 carotid stenosis, n=51

Ophthalmologist, n=132 (46.3) 113 (85.6) 19 (14.4) 0.166%
General practitioner, n=71 (24.9) 50 (70.4) 21 (29.6) 0.004¢
Internist (including cardiologist, 52 (86.7) 8 (13.3) 0.3488
rheumatologist), n=60 (21.1)

Neurologist, n=14 (4.9) 12 (85.7) 2 (14.3) 1.0008
Others,T n=8 (2.8) 7 (87.5) I (12.5) 1.0008

Notes: *A stenosis of the carotid artery was denoted as significant if =70%. *A P-value of <0.010 was considered significant after Bonferroni correction for multiple
comparisons (n=5), SFisher’s exact test, Yincluding general surgeons, gynecologists, oncologists, and ear, nose, and throat specialists.

doctor (patient’s delay), there were significant differences
between patients first consulting a GP as opposed to hospital-
based specialists (4 versus 1 day, P<<0.001) and there were
also differences in patient’s delay between those first seeing
an ophthalmologist as compared to an internist or neurolo-
gist (P<<0.001) (Table 3). The time between US and carotid
surgery was significantly longer for patients first contacting
a GP as compared to those first seeing a hospital-based spe-
cialist (13.5 days compared to 7 days, P=0.047). The total
time between first contact with a doctor to surgery did not
differ significantly between those first contacting a GP versus
a hospital-based specialist (doctor’s delay); median 19 days
versus 10 days (P=0.069). For the entire VGR population, the
proportion of patients with significant stenosis who under-
went CEA within 2 weeks from the debut of symptoms was
31.8% and 76.1% were operated within 12 weeks (Table 4).
Patients from more rural parts of the VGR had significantly
longer symptom-to-surgery time than patients residing in the
Gothenburg city area (P=0.038 for the proportion who had
CEA within 2 weeks and P=0.044 for proportion who had
CEA within 12 weeks).

Discussion
The most common specialty that the patients first consulted
due to AF symptoms was ophthalmology (46.3%). Previous

studies have shown that the number of patients who consult
an ophthalmologist because of symptoms related to carotid
artery stenosis has increased in recent years.!* Most ophthal-
mologists are regularly exposed to this category of patients;
in this study, the majority of the patients (81.4%) were
examined by an ophthalmologist prior to the US even if it
was not their initial consultation.

The prevalence of significant carotid stenosis in this
study was 18.9%. This is a fairly high number of patients
as 5%—12% of all ischemic stroke is considered caused by
carotid stenosis.'*!> As studies have shown a lower risk of
subsequent stroke in patients with AF than in those with
hemispheric symptoms, the benefit from a CEA procedure
is probably lower for AF patients.'®!® However, a clear
reduction in the 2-year risk of stroke has been demonstrated
in AF patients; 6.0% as compared to 16.6% with pharmaco-
logical treatment only.!” In addition, the risk of periprocedural
complications (death, stroke, myocardial infarction) of AF
patients subjected to CEA is lower than that for patients with
preoperative stroke or TIA, something that also argues for
surgical intervention in this group.'® As a routine, patients
with AF symptoms are subjected to a computer tomogra-
phy scan of the brain at the SU. If this is negative, and the
patient does not exhibit additional neuronal symptoms, no
further imaging is performed. However, Helenius et al have

Table 2 Time course of management of patients with amaurosis fugax

Duration from the onset of symptoms Overall cohort*, No significant! carotid Significant! carotid P-value$
to first contact with a doctor, (days) n=292 stenosis, n=235 stenosis, n=49

Median (IQR) 1 (0.0-7.0) | (0.0-7.0) 2 (0.0-12.5) 0.5231
Duration from the first contact with a n=296 n=239 n=49

doctor to ultrasound, (days)

Median (IQR) 3 (1.0-10.0) 3 (1.0-10.0) 2 (1.0-7.0) 0.0071
Duration from the ultrasound to surgery, n=47 n=0 n=47

(days)

Median (IQR) 8 (5.0-23.0) 0 8 (5.0-23.0) NAT

Notes: *Overall cohort includes patients with unknown US results, *a stenosis of the carotid artery was denoted as significant if =70%, %a P-value of <0.05 was considered

significant, TMann—Whitney U-test.
Abbreviations: IQR, interquartile range; NA, not applicable.
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Table 3 Management of patients with amaurosis fugax — time interval to carotid ultrasound and surgery depending on specialty of the

first consulted medical doctor

Duration from the debut of General All hospital-based  P-value  Ophthalmologist®, Internist or P-value$
symptoms to first contact with a practitioner,  specialists®, n=132 neurologist,

doctor, (days) n=65 n=213 n=72

Median (IQR) 4 (1-14) 1 (04) <0.0011 1.5 (0-6) 0(0-2) <0.0011
Duration from the first contact witha  n=66 n=215 n=133 n=73

doctor to ultrasound, (days)

Median (IQR) S5(1-11) 2 (1-8) 0.1357 2 (1-8) 2 (1-5.5) 0.1277
Duration from the ultrasound to n=18 n=25 n=15 n=10

surgery, (days)

Median (IQR) 13.5 (6.8-43) 7 (3-18) 0.04717 7 (3-20) 5.5 (2.8-20) 0.8921

Notes: *Hospital-based specialists included ophthalmologist, internists, neurologists, general surgeons, gynecologists, oncologist, and ear, nose, and throat specialists,
Sa P-value of <0.05 was considered significant, the majority of patients initially seen by an ophthalmologist did so in a hospital-based emergency ward, whereas a small
number of patients consulted ophthalmologists in private practice, T™Mann—Whitney U-test.

Abbreviation: IQR, interquartile range.

demonstrated that 24% of patients with monocular vision loss
of presumed ischemic origin had concurrent brain infarct(s)
when examined by diffusion-weighted magnetic resonance
imaging.* Similarly, Lauda et al detected silent brain infarcts
in 23% of patients with AF or nonarteritic retinal artery
occlusions undergoing magnetic resonance imaging within
24 hours after symptom onset."”

In this study, only patients who were registered in the
medical record with the International Classification of
Diseases-code G45.3 and who underwent a carotid US within
6 months were included. One can expect that there were
more patients with AF symptoms who did not seek medical
help, were not diagnosed as AF, not registered as G45.3, or
were not referred for carotid US. In an article by Reid et al,
one in six patients ignored the symptoms of AF unless they
were recurrent and none of the GPs in that study recom-
mended the patients to seek immediate care at a hospital.
During collection of data in the present study, it was not
uncommon to find patients with previous AF attacks, some
of whom had even consulted a medical doctor at the time,
without subsequent referral for carotid US. This shows that
AF is often overlooked as a sign of serious vascular disease

Table 4 Proportion of patients who had carotid endarterectomy

within 2 and 12 weeks, respectively, from the onset of

symptoms

Carotid Overall SU VGR P-value$
endarterectomy cohort patients* patients*

Within 2 weeks, n (%) 28 (31.8) 19 (43.2) 9 (20.5) 0.038+
Within 12 weeks, n (%) 67 (76.1) 38 (86.4) 29 (65.9) 0.044%

Notes: *SU patients were patients having their first carotid examination at SU in
Gothenburg whereas VGR patients refer to patients who were initially examined
with carotid ultrasound at other hospitals in the VGR, %a P-value of <0.05 was
considered significant, fFisher’s exact test.

Abbreviations: IQR, interquartile range; SU, Sahlgrenska University Hospital;
VGR, Vistra Gotalandsregion.

that could lead to stroke or permanent visual loss, both by
patients and doctors.?!

There was a significantly longer patient’s delay, that is,
duration between onset of symptoms and the first contact with
a doctor, among those who first consulted an ophthalmologist
than a neurologist or internist. A plausible explanation is that
patients who think that the symptoms are more serious tend
to seek a neurologist or an internist at the emergency room
rather than an ophthalmologist. The same reasoning can be
applied on the difference between hospital-based specialties
and GPs. The variation in patient’s delay also emphasizes
the importance of patient education. Regarding the time
interval from first doctor’s contact to endarterectomy, that
is, doctor’s delay, it did not differ between ophthalmologists
and neurologists/internists. However, patients first consult-
ing a GP had to wait 5 days (median time) for their carotid
US compared to 2 days for patients who first contacted a
hospital-based specialty, including ophthalmologists. This
difference in waiting time was not significant, probably due
to the small numbers (P=0.135). Regarding the time from US
to CEA, there was a significant difference in duration between
patients first contacting a GP compared to hospital-based
specialists with a longer delay for the former (P=0.047).
The time from first contact with a doctor to CEA differed
between GP and hospital-based specialists with longer delay
for patients consulting a GP, but this was not statistically
significant (P=0.069), probably because of the small number
of patients who underwent CEA in this study. Altogether, this
suggests that if possible, as for patients contacting health care
counseling by phone for suspect AF, they should be referred
to a hospital rather than to the GP office.

A higher proportion of patients who first consulted a GP
had a significant stenosis as compared to patients who first
contacted hospital-based specialties (29.6% versus 14.0%,
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P=0.004). One may speculate that hospital-based specialties
are more bound to send patients to carotid US and other costly
examinations than GPs who are more selective in whom to
send. This may explain why GPs had a higher proportion
of patients with significant stenosis, something that also
implies a risk of missing a number of cases with significant
carotid stenosis.

As seen in previous studies, a minority (31.8%) of
patients was subjected to CEA within the recommended 2
weeks and 23.9% had surgery after 12 weeks, after which
the benefit of the operation is considered negligible.?! In a
study by Vikatmaa et al, only 11% were operated within
2 weeks and 30% had surgery after 12 weeks.® Halliday
et al presented similar numbers with only 20% of patients
having surgery within 2 weeks and a third after 12 weeks.¢
A study by den Hartog et al compared the time from the
first symptomatic event to surgery over a period of 6 years
in which the process of care was partially reorganized.?
They showed a marked increase in the proportion of
patients who had carotid surgery within 2 weeks from
10.5% in 2007 to 32.4% in 2012. Similar trends have been
observed in Gothenburg.!? In the present study, we included
a comparison of time from symptoms to surgery between
patients having their first/primary carotid US at SU and
those having their primary carotid US at other hospitals
in VGR. Patients who had their primary US at SU usu-
ally lived in the Gothenburg metropolitan area, whereas
the other patients lived in smaller cities or rural parts of
the VGR and were referred to SU for a secondary US and
possible CEA. Only 20.5% of the patients in the secondary
US group were operated within 2 weeks from symptoms as
compared to 43.2% of the patients who had their primary
US at SU (P=0.038). A limitation of this study is that we
do not have data on perioperative events for the present
cohort; it would certainly be of interest whether any patients
developed a stroke while waiting for their CEA. A previous
study on patients with symptomatic carotid stenosis at the
SU showed a risk of recurrent stroke of 2.0% by day 2,
4.0% by day 7, and 7.5% by day 30.!° However, the risk of
arecurrent stroke was significantly higher for patients who
had a minor stroke as compared to those with a TIA or AF
(ocular TTA). Another limitation is that we do not have the
actual perioperative event rate for the present cohort of AF
patients. However, a study on 2,596 patients recorded in
the Swedish Vascular Registry, including patients from our
hospital, showed a 30-day overall rate of 4.8% for mortality
and any stroke, the risk being lowest for those subjected to
CEA at days 3-7 (3.6%).°

Conclusion

In summary, the present study demonstrates differences
in delay of management between GPs and hospital-based
specialists, something that should be considered when
working out recommendations for health care counseling
authorities. In addition, the study also demonstrates a
difference in time interval to endarterectomy depending
on patient residency, which may indicate an inequality in
access to care. Finally, this study shows that we are far
from the recommended time from symptoms to surgery,
urging for an improvement in the management of patients
with AF.
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