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Evolution of Carotid Surgical Practice
in the last Decade
L Hanrahan, C Canning, O Abdulrahim, L Fitzgerald, S O’Neill, P Madhavan, J Harbison, MP Colgan, Z Martin
Departments of Stroke Medicine and Vascular Surgery, St James’s Hospital, Dublin 8

Abstract
Stroke units provide immediate care and appropriate intervention in the evolving stroke. The aims of this study were to review the
practice of carotid endarterectomy (CEA) before and after the establishment of a Stroke Unit in St. James’s Hospital. Prior to the
introduction of the Stroke Unit, 263 CEA’s were performed over a five-year period. 139/263 (53%) of these were for symptomatic
disease. 229 were performed in the five years since. 179/229 (78%) of these were for symptomatic disease. The 30-day stroke
and death rates were <2% before the introduction of the Stroke Unit, and have remained unchanged. Since the introduction of the
Stroke Unit, there has been a slight decrease in the overall number of CEA’s performed with a 25% increase in the proportion of
endarterectomies performed for symptomatic disease. Despite the reduction in surgery for asymptomatic disease the overall 30-day
stroke and death rate remains excellent at 2/229 (2%).

Introduction
Dublin has a high incidence of stroke compared to other European
cities. Over a one-year period, 701 patients were diagnosed with
new strokes or transient ischaemic attacks (TIAs) in a North
Dublin population. At 28 days, 40% of patients with ischaemic
strokes had not regained independence and 16% had died1. The
healthcare costs of stroke are high, and continue to increase as
the number of patients with newly diagnosed strokes and the
numbers of stroke survivors escalate worldwide2. Internal carotid
artery stenosis is responsible for approximately 19% of acute
ischaemic strokes in men and a further 8% in women3. The
symptomatic carotid trials demonstrate a six to ten-fold reduction
in long-term risk of stroke in symptomatic patients with >70%
ipsilateral stenosis treated with carotid endarterectomy (CEA)
and best medical therapy (BMT) compared to those treated with
BMT alone4-6. In the NASCET trial, the number of CEA’s required
to prevent one stroke (the number needed to treat, NNT) was
five5. After analysis of these trials, Rothwell has demonstrated
that carotid endarterectomy (CEA) was of marginal benefit in
symptomatic patients with a 50–69% stenosis7 and that ideally,
patients should undergo carotid endarterectomy within two weeks
of symptoms8. Carotid endarterectomy for asymptomatic patients
remains controversial. Two randomised controlled trials have
shown a reduction in the risk of ipsilateral ischemic stroke from
2% per year with best medical therapy (BMT) to 1% with CEA
and BMT in patients with high-grade stenoses9,10. In ACST, the
number of CEA’s required to prevent one stroke was nineteen10.

Since the publication of these trials, BMT has improved, leading
to a reduction in the average annual rate of ipsilateral ischaemic
stroke in asymptomatic patients with high-grade carotid stenoses
to just 0.34%. In this paper, Rothwell and his colleagues defined
BMT as antiplatelet agents (aspirin plus/ minus clopidogrel for
30 days, followed by aspirin plus dipyridamole for the long-term),
simvastatin 40mg/day, antihypertensive agents (to keep blood
pressure below the target 130/80mmHg), glycaemic control

and smoking cessation11. This improvement in BMT has certainly
been reflected by a change in surgical practice in Europe, with
Ross Naylor’s unit in Leicester reporting an asymptomatic carotid
endarterectomy rate of just 14% from 1995 to 201212. This
change, however, has not been instituted worldwide. In a recently
published American study from 2000-2009 involving more than
220,000 patients who underwent carotid endarterectomy, more
than 90% of patients had surgery for asymptomatic disease13.
Many trials have been conducted to evaluate the safety of carotid
stenting. Although the most recent randomised controlled trial
(CREST 2010)14 showed no significant difference between the
stenting and CEA arms in terms of a primary composite end-point
of peri-procedural stroke, myocardial infarction or death, the peri-
procedural stroke rate was lower in the CEA group. The ESVS
guidelines (2009)15 advocate that stenting should be performed
in high volume centres or inside a randomised controlled trial. In
our centre, all carotid interventions are performed by conventional
endarterectomy.

A stroke unit consists of a hospital ward that exclusively
takes care of stroke patients and is staffed by a specialist
multidisciplinary team. A stroke unit should have constant access
to a stroke specialist, as well as imaging and thrombolysis
facilities. As well as acute care, access to rehabilitation facilities is
often required16. Stroke patients who receive organised inpatient
care in a stroke unit are more likely to be alive, independent, and
living at home one year after the stroke17. Since the introduction
of the Stroke Unit in St James’s Hospital, there is a weekly
multidisciplinary meeting (MDMT) involving the Stroke and
Vascular services. All patients under consideration for CEA are
discussed at this meeting, and a treatment plan for each patient is
decided by a consensus based decision-making process involving
the full team. The aim of this study was to review CEA practice
over the five-year period since the Stroke Unit was established
and to compare results to the five-year period prior to this.
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Methods
Data was collected from a prospectively maintained vascular
database. Patient demographics including indications for surgery,
number of symptomatic/asymptomatic patients, the degree of
carotid stenosis (based on carotid duplex in first instance, and
a small cohort having imaging with computed tomography of
the carotids), the number of patients who had surgery following
thrombolysis and 30-day outcomes including mortality, stroke and
cranial nerve injury rates were analysed. We also looked at the
time interval from onset of symptoms to surgery in two separate
sub-groups of patients (2004 and 2013). SPSS was used for
all analyses. Findings with p values less than 0.05 were deemed
statistically significant.

Table 1: Demographics & Mode of Presentation

Stroke Unit Era
(Nov 08 – Nov 13)

Pre-Stroke
Unit Era

(Nov 03 –Oct 08)
p value

Number of CEA’s 229 263
Male: Female Ratio 168:61(73% Male) 191:72 (73% Male)
Number of patients
<65yrs

69 83

Number of patients
>80yrs

28
(2/28; (7%

asymptomatic)

25
(6/25; 24%

asymptomatic)
Number of
asymptomatic patients

50/229 (22%) 124/263 (47%) p<0.0001

Number of symptomatic
patients

179/229 (78%) 139/263 (53%) p<0.0001

Number of symptomatic
patients with 50-69%
stenosis

42/179 (23%) 25/139 (18%) p=0.27

Table 2: Complications

Stroke Unit Era
(Nov 08- Nov 13)

Pre Stroke
Unit Era

(Nov 03 –Oct 08)
p value

Mortality Rate
>80yrs

3/229 (1.3%)
0% (0/28)

1/263 (<1%)
0% (0/28)

0.24

Stroke Rate
>80yrs

2/229 (<1%)
1/28 (0.04%)

5/263 (1.9%)
1/25 (0.04%)

0.36

Number of Cranial
Nerve Injuries

4 (1.75%) 8/263 (3%) 0.22

Number of Myocardial
Infarctions

2/229 (<1%) 2/263 (<1%) 0.33

Results
Over a ten year period from 2003 to 2013, 492 carotid
endarterectomies were performed within the department. Patient
demographics have remained unchanged over this time. 229 of
these CEA’s (47%) were performed since the introduction of the
Stroke Unit. The reason for this slight reduction of the overall
number is that fewer endarterectomies have been performed
in the past five years for asymptomatic disease. In the pre
Stroke Unit era, 47% of endarterectomies (124/263) were for
asymptomatic disease and this has dropped to 22% (50/229)
since the introduction of the Stroke/Vascular MDTM (p<0.001).
The number of patients having a carotid endarterectomy for
symptomatic disease has increased from 53% (139/263) to
78% (179/229). The number of symptomatic patients with
moderate grade stenosis (50-69%) has also increased, from 18%
(25/139) to 23% (42/179). In terms of the age demographic,
during the Stroke Unit era the number of patients who underwent
carotid endarterectomies over the age of 80 was 28/229 (12%)
compared to 25/263 (9.5%) in the pre Stroke Unit era. Between
2008-2013, 2/28 (7%) of CEA’s performed on the ‘over 80’s’
were for asymptomatic disease, which had fallen from 6/25
(24%) during the period 2003-2008.

There has been a reduction in the average number of days
between onset of symptoms and procedure date for patients with
symptomatic disease. For the period January- December 2004,
59 patients had surgery. 29 patients were symptomatic and the

mean number of days between symptom onset and surgery was
65 days. In comparison, 52 patients had surgery in the calendar
year October 2012- October 2013. 42 were performed for
symptomatic disease and the mean number of days between
symptom onset and surgery was 20 days. The percentage of
patients operated on in less than two weeks has increased
significantly from 10.34% (3/29) in 2004 to 67% (31/46) in
2013 (p<0.0001). From October 2012 to October 2013, 374
stroke patients were admitted. 40 patients were thrombolysed
(11%). Just one patient in this thrombolysis cohort proceeded to
carotid endarterectomy (2.5%). For this patient, the time interval
between thrombolysis to surgery was a total of 12 days.

In terms of complications, over the ten-year period, our rates
of death, stroke, cranial nerve injury and myocardial infarction
have remained low, at less than 1% each. There have been no
significant differences in mortality rates (p=0.24) or stroke rate
(p=0.36), cranial nerve injury (p= 0.22), and myocardial infarction
(p=0.33) in the last five years, despite the majority of patients
being operated upon for symptomatic disease. For the cohort of
patients operated on over the age of 80 years there is a similar
distribution- a stroke rate of less than 1% and a mortality rate of
0% in both time periods.

Table 3: Time interval between onset of symptoms and surgery date

Jan 04 – Dec 04 Oct 12 – Oct 13
Total number of carotid
endarterectomies performed in the
time frame

59 patients 52 patients

Number of symptomatic patients
operated on

29 patients 46 patients

Mean number of days between onset
of symptoms and operative date

65 days 20 days

% operated on in <2 weeks 10.34% (3 patients) 67% (31 patients)

Discussion
In the last five years, there has been a slight decrease in the
number of carotid endarterectomies performed when compared
to the previous five years, with a 25% increase in the proportion
of endarterectomies performed for symptomatic disease. This has
coincided with the introduction of dedicated stroke physicians
to our hospital, the development of a Stroke Unit, and regular
multidisciplinary team meetings. As a consequence of the results
of the symptomatic trials4-6, major National and International
Guidelines all concur that operative treatment of (moderate to)
high grade symptomatic carotid disease is indicated16- 20. Fewer
carotid endarterectomies have been performed in the past
five years for asymptomatic disease in our unit. Although the
asymptomatic trials9,10 showed that CEA halved the net five-year
stroke risk in patients with 60% stenosis or higher, this resulted
in a reduction of average annual stroke risk from 2% to 1%.
Since then, BMT has also improved. In 2010, Rothwell’s group11
showed that the average annual rate of any ipsilateral ischaemic
stroke in asymptomatic patients with a >70% asymptomatic
internal carotid artery stenosis on best medical therapy was just
0.34%. Results of the SPACE-2 three-arm randomised controlled
trial21 comparing outcomes of asymptomatic patients treated with
BMT, stenting or surgery are eagerly awaited, and will hopefully
guide future practice in this area. Naylor et al. suggested in 2008
that the optimal time to operate on symptomatic patients is two
weeks after the onset of symptoms 22. Our practice has changed
significantly in the last five years coinciding with the introduction
of the Stroke/Vascular MDTM and the Stroke Unit. Our goal
now is to operate on all patients during their index admission
and within two weeks of onset of symptoms. Our analysis of the
calendar year October 2012 – October 2013, when 67% were
operated on within the two-week time frame, reflects this initiative
and shows significant improvement when compared to the period
January 2004- December 2004, where only 10.34% of patients
were operated on in the two-week time frame. This improvement
has been driven by the stroke service and the multidisciplinary
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team meeting, which aim to identify patients fitting criteria for
CEA, so their surgery can be facilitated as quickly as possible.

A 21-year audit of carotid endarterectomy conducted in
Leicester12 quoted a 30-day stroke/ death rate of 1% (6/599)
since January 2008. Since November 2008, there have been
three deaths (1.3%) and two strokes (<1%) recorded among
229 patients in our unit. The CREST trial has reported a peri-
procedural myocardial infarction rate of 2.3% and a cranial injury
rate of 4.7% for their 1250 carotid endarterectomy patients14. Our
results compare favourably with these. This is further encouraged
by the fact that we continue to operate of those patients over 80
years of age, for mainly symptomatic disease, where our stroke
rate and mortality rate are in keeping with other age cohorts.
The role of carotid stenting remains controversial. Although a
meta-analysis of three European randomised controlled trials has
favoured carotid endarterectomy over stenting23, the CREST trial
has shown similar rates of primary composite outcome (stroke,
myocardial infarction and death) between the surgery and stented
groups14. The most recently published European Guidelines for
invasive treatments of carotid stenosis continue to recommend
surgery in favour of stenting24.

In conclusion, since the introduction of a Stroke/Vascular MDTM
and a Stroke Unit in St James’s Hospital, there has been a 25%
increase in the proportion of carotid endarterectomies performed
for symptomatic disease and a major reduction in the time interval
from symptoms to surgery. Despite the majority of patients being
operated upon for symptomatic disease, there has not been a
significant rise in major complications.

Correspondence: Z Martin
Department of Vascular Surgery, St James’s Hospital, Dublin 8
Email: ZMartin@stjames.ie
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