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Abstract

Extracranial internal carotid artery stenosis poses a high risk of recurrent stroke or transient ischemic
attack (TIA) after a TIA or minor stroke. Secondary prevention with carotid endarterectomy for high-
grade stenosis between 70-99% has been well documented with large scale randomized controlled trials
in both Europe and North America. The benefit of intermediate grade stenosis (50-69%) stenosis is not
as clear and the present-day standard treatment guidelines do not favor surgery or best medical treat-
ment. When the surgery trials were published in early 1990s, the medical therapy was not as clear or as
aggressive. Over the past 20+ years, multimodality medical therapy has been strongly recommended in
all stroke guidelines and significantly improved results of secondary prevention of 80-90% is achievable.
This review will try to analyze the available data to provide the best treatment recommendation for pa-
tients with symptomatic extracranial internal carotid stenosis of 50-69%.

Introduction

Transient ischemic attacks (TIA) are known as a herald to an impending stroke or another
TIA. Past medical assessment of the risk of stroke following a transient ischemic attack (TIA)
commonly quoted a 1-2% risk of stroke at seven days following a TIA and 2-4% risk of stroke
at one-month following a TIA [1]. However, current literature indicates that these values
underestimate the risk of stroke in TIA patients. Newer data indicate that the current risks
for stroke following a TIA are approximately 8% at seven days and 11.5% at one-month after
TIA [2]. Identifying patients most at risk for stroke following TIA is crucial to initiate the most
beneficial intervention. This can be done by identifying key risk factors highly associated with
stroke rate such as age greater than 60 years old, diabetes mellitus, symptom duration over
10 minutes, weakness, speech impairment [3].

Another major risk to the recurrence of a cerebrovascular event after a TIA or minor
stroke is internal carotid stenosis. But implementing the proper therapy for this stenosis takes
consideration. Previous studies have shown that surgical intervention outweighs the benefits
of medical intervention in prevent the recurrent of ipsilateral cerebral ischemic events with
patients who have high grade stenosis (70-99% occlusion) of the extracranial internal carotid
artery [4]. Carotid endarterectomy and carotid stenting are the main surgical interventions
and have been shown to be statistically similar in benefit when performed by surgeons with
a high level of expertise; however, the perioperative complications change based on the
patient’s age and gender [5]. Surgical therapy has also been shown to have increased risk of
adverse events with lower efficacy of preventing recurrence for stenosis less than 50% [6].
However, the best treatment for patients with stenosis of 50-69% of the extracranial internal
carotid artery is still controversial.

Objective

Our objective was to analyze the current literature available to determine if surgical
intervention is superior to best medical therapy in preventing recurrence of stroke in patients
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with 50-69% stenosis of the extracranial internal carotid artery.
Best medical therapy includes strict control of blood pressure,
high dose statin therapy, stricter blood glucose control, quitting
smoking, healthy lifestyle and diet, regular exercise and appropriate
antithrombotic treatment.

Methods

We performed a thorough review of the available literature
covering current stroke guidelines from the American Heart
Association as well as relevant data regarding surgical and medical
therapy for recurrent strokes from The New England Journal of
Medicine, The Lancet, Stroke, and Journal of the American Medical
Association. Our analysis covered literature from 1991 to 2018.

Results

The North American Symptomatic Carotid Endarterectomy
Trial Collaborators (NASCET) first published the result of a study
in 1991 to compare medical and surgical therapies in treating the
recurrence of cerebrovascular events based on a patient’s degree
of carotid stenosis. These early data were based on high grade
stenosis as that portion of the trial was concluded early as surgical
intervention was clearly superior [4]. [t would be several more years
until the data for moderate stenosis (50-69% occlusion) would be
released in 1998. These results showed patients with symptomatic
stenosis of 50-69% of the extracranial internal carotid artery had an
ipsilateral stroke in 22.2% of medically treated patients and 15.7%
of surgically treated patients after 5 years. This is a 29% relative
risk reduction. However, the medical therapy described in that trial
consisted of anti-thrombo-tics, mostly in the form of aspirin, and
hypertension and hyperlipidemia medications “when indicated.”
The efficacy of these medical therapies was not well document
in the results. Even this early result notes, though, that rates of
recurrence after beginning surgical or medical therapy become
equal after approximately 2 years after initiating therapy. Surgery
then provides a better window of protection from the high risk 90-
day window after a TIA until 2 years after the event. It should be
noted that it is within 2-5 years after a TIA or minor stroke that the
majority of strokes will occur [7].

Similar results can be seen in the European Carotid Surgery
Trialists’ results from a contemporary study in 1998 [5]. Their
studies only showed a 16% relative risk reduction between
surgery and medical therapy which was absent in women who
also had a higher risk of perioperative complications. The ECST
similarly showed aspirin as the major medical therapy with a
relative minority of patients on other medications including lipid-
lowering agents. There was no mention of diabetic control or use of
antihypertensive agents.

It should be emphasized that surgical therapy had no
statistically significant benefit for women compared to medical
therapy and had greater risk due to perioperative complications
[6-8]. Arijana et al. [9] in their review article on management of
patients with carotid stenosis also pointed out that the number
needed to treat (NNT) by CEA to prevent one ipsilateral stroke in
5 years was 9 for men versus 36 for women [9]. This has likewise

been seen even with asymptomatic patients [10]. Several new
protocols with stronger medications and stricter goals have been
established since the NASCET trials were completed which include
combination antithrombotic therapies, antihypertensives, and
statins [11,12].

Best multimodality medical therapy trials begin to muddy the
conclusions of the NASCET and ECST results. The ACCORD blood
pressure study was performed in diabetic TIA patients who have
a high risk of recurrence of another cerebrovascular event [13].
The trial divided the group into standard therapy which required
systolic blood pressure control under 140mmHg or an intensive
therapy which required systolic blood pressure control under
120mmHg. The predicted 5-year recurrence rate of any stroke
after a cardiovascular event was 1.6% in the intensive therapy
and 2.65% in the standard therapy. However, the conditions of the
enlisted participants only dictated that they be diagnosed with
“anatomical evidence of substantial amounts of atherosclerosis”
without specifying the level of carotid stenosis, if any.

A view of more comprehensive medical therapy comes from
a metanalysis performed by Daniel & David [14]. Their study
analyzed the effect of medical therapy using antihypertensives,
lipid-lowering drugs, anti-thrombotic, good diabetic control, and
lifestyle changes including diet, exercise, and smoking cessation
[14]. Their calculated risk for a patient having a recurrent
cerebrovascular event within 5 years was 24.4% which was reduced
to 4.8% with treatment. They predicted further reduction to 2.8%
recurrence with an intensive therapy approach which consisted
of diet, exercise, aspirin or dipyridamole, high dose statins, and
aggressive blood pressure lowering. They also noted that patients
with high grade stenosis (70-99% occlusion) would receive a
similar 90% relative risk reduction with carotid endarterectomy
along with the best medical therapy. In the same year, the UK
EXPRESS Study in Oxford, England published by Rothwell et al. [15]
also showed similar findings with stroke risk reduction of 80% by
using multimodality medical treatment with anti-thrombo-tics,
statin, and intensive BP control, and lifestyle modification [15]. In
review of the literature, outcomes of surgery clearly correlate with
the experience of the surgeons yet there is no correlation between
different racial groups [16].

While surgical intervention is an important part of
comprehensive medical therapy in cases of high-grade stenosis,
the overall use of surgical interventions has decreased dramatically
over the past 20 years. Surgical intervention in the treatment of
carotid stenosis decreased by over 20% between 1998 and 2008
[17]. While there was a notable increase in carotid artery stenting
(CAS) in 2006, this was largely attributed to a temporary Medicaid
expansion in 2005 [18]. This expansion only lasted for one year,
after which the number of CAS procedures performed returned to
2004 levels.

Discussion

Early surgical trials showed patients with symptomatic
stenosis 50-69% of the extracranial internal carotid artery
had better outcomes within 2 years of their operation, then
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were equivalent with medical therapy. However, women had
no statistical benefits from surgery and were at greater risk for
perioperative complications. Since the surgical trials were first
conducted, medical therapies have become more comprehensive,
more aggressive, and more effective than what the early trials were
using. Later meta-analysis shows aggressive medical therapy to be
equivalent to surgical interventions in high grade stenosis which is
known to have the greatest benefit from surgery. While the decline
in number of surgeries performed does not speak directly to the
efficacy or safety of these surgeries, we believe that part of this
decline is due to the rise of improved medical therapies that eroded
the need for surgical interventions.

Conclusion

We conclude that symptomatic patients with extracranial
internal carotid artery stenosis of 50-69% should be managed with
best medical therapy rather than surgical intervention to prevent
the recurrence of stroke, especially with female patients. The
SAMMPRIS 1I trial which is currently ongoing is testing a similar
hypothesis and will have further evidence to confirm or refute
these conclusions in 2020..
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