ANTICOAGULATION THERAPY AND NONCARDIOGENIC STROKE
Data do not support the use of long-term VKAs for preventing
atherothrombotic stroke for either intracranial or extracranial cerebrovascular disease. The Warfarin-Aspirin Recurrent Stroke Study
(WARSS) found no benefit of warfarin sodium (INR 1.4–2.8) over
aspirin, 325 mg, for secondary prevention of stroke but did find a
slightly higher bleeding rate in the warfarin group; a European study
confirmed this finding. The Warfarin and Aspirin for Symptomatic
Intracranial Disease (WASID) study (see below) demonstrated no
benefit of warfarin (INR 2–3) over aspirin in patients with symptomatic intracranial atherosclerosis and also found a higher rate of
bleeding complications.

TREATMENT	

Carotid Atherosclerosis

Carotid atherosclerosis can be removed surgically (endarterectomy)
or mitigated with endovascular stenting with or without balloon
angioplasty. Anticoagulation has not been directly compared with
antiplatelet therapy for carotid disease.
SURGICAL THERAPY
Symptomatic carotid stenosis was studied in the North American
Symptomatic Carotid Endarterectomy Trial (NASCET) and the
European Carotid Surgery Trial (ECST). Both showed a substantial
benefit for surgery in patients with stenosis of ≥70%. In NASCET,
the average cumulative ipsilateral stroke risk at 2 years was 26%
for patients treated medically and 9% for those receiving the same
medical treatment plus a carotid endarterectomy. This 17% absolute reduction in the surgical group is a 65% relative risk reduction
favoring surgery (Table 446-4). NASCET also showed a significant,
although less robust, benefit for patients with 50–70% stenosis.
ECST found harm for patients with stenosis <30% treated surgically.
A patient’s risk of stroke and possible benefit from surgery are
related to the presence of retinal versus hemispheric symptoms,
degree of arterial stenosis, extent of associated medical conditions

HPIM19_Part17_p2535-p2732.indd 2571

(of note, NASCET and ECST excluded “high-risk” patients with sig- 2571
nificant cardiac, pulmonary, or renal disease), institutional surgical
morbidity and mortality, timing of surgery relative to symptoms,
and other factors. A recent meta-analysis of the NASCET and ECST
trials demonstrated that endarterectomy is most beneficial when
performed within 2 weeks of symptom onset. In addition, benefit is
more pronounced in patients >75 years, and men appear to benefit
more than women.
In summary, a patient with recent symptomatic hemispheric
ischemia, high-grade stenosis in the appropriate internal carotid
artery, and an institutional perioperative morbidity and mortality
rate of ≤6% generally should undergo carotid endarterectomy. If the
perioperative stroke rate is >6% for any particular surgeon, however,
the benefits of carotid endarterectomy are questionable.
The indications for surgical treatment of asymptomatic carotid
disease have been clarified by the results of the Asymptomatic
Carotid Atherosclerosis Study (ACAS) and the Asymptomatic Carotid
Surgery Trial (ACST). ACAS randomized asymptomatic patients
with ≥60% stenosis to medical treatment with aspirin or the same
medical treatment plus carotid endarterectomy. The surgical group
had a risk over 5 years for ipsilateral stroke (and any perioperative
stroke or death) of 5.1%, compared to a risk in the medical group of
11%. Although this demonstrates a 53% relative risk reduction, the
absolute risk reduction is only 5.9% over 5 years, or 1.2% annually
(Table 446-4). Nearly one-half of the strokes in the surgery group
were caused by preoperative angiograms. ACST randomized asymptomatic patients with >60% carotid stenosis to endarterectomy
or medical therapy. The 5-year risk of stroke in the surgical group
(including perioperative stroke or death) was 6.4%, compared to
11.8% in the medically treated group (46% relative risk reduction
and 5.4% absolute risk reduction).
In both ACAS and ACST, the perioperative complication rate was
higher in women, perhaps negating any benefit in the reduction of
stroke risk within 5 years. It is possible that with longer follow-up, a
clear benefit in women will emerge. At present, carotid endarterectomy in asymptomatic women remains particularly controversial.
In summary, the natural history of asymptomatic stenosis is an
~2% per year stroke rate, whereas symptomatic patients experience a 13% per year risk of stroke. Whether to recommend carotid
revascularization for an asymptomatic patient is somewhat controversial and depends on many factors, including patient preference,
degree of stenosis, age, gender, and comorbidities. Medical therapy
for reduction of atherosclerosis risk factors, including cholesterollowering agents and antiplatelet medications, is generally recommended for patients with asymptomatic carotid stenosis. As with
atrial fibrillation, it is imperative to counsel the patient about TIAs so
that therapy can be revised if symptoms develop.
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of other risk factors. Intermittent atrial fibrillation carries the same
risk of stroke as chronic atrial fibrillation, and several ambulatory
studies of seemingly “cryptogenic” stroke have found evidence of
intermittent atrial fibrillation in nearly 20% of patients monitored for
a few weeks. Interrogation of implanted pacemakers also confirms
an association between subclinical atrial fibrillation and stroke risk.
Therefore, for patients with otherwise cryptogenic embolic stroke
(no evidence of any other cause for stroke), ambulatory monitoring for 3–4 weeks is a reasonable strategy to determine the best
prophylactic therapy.
Because of the high annual stroke risk in untreated rheumatic
heart disease with atrial fibrillation, primary prophylaxis against
stroke has not been studied in a double-blind fashion. These patients
generally should receive long-term anticoagulation. Dabigatran and
the oral Xa inhibitors have not been studied in this population.
Anticoagulation also reduces the risk of embolism in acute MI.
Most clinicians recommend a 3-month course of anticoagulation
when there is anterior Q-wave infarction, substantial left ventricular
dysfunction, congestive heart failure, mural thrombosis, or atrial
fibrillation. OACs are recommended long-term if atrial fibrillation
persists.
Stroke secondary to thromboembolism is one of the most serious
complications of prosthetic heart valve implantation. The intensity
of anticoagulation and/or antiplatelet therapy is dictated by the
type of prosthetic valve and its location. Dabigatran may be less
effective than warfarin, and the oral Xa inhibitors have not been
studied in this population.
If the embolic source cannot be eliminated, anticoagulation
should in most cases be continued indefinitely. Many neurologists
recommend combining antiplatelet agents with anticoagulants for
patients who “fail” anticoagulation (i.e., have another stroke or TIA),
but the evidence basis for this is lacking.

ENDOVASCULAR THERAPY
Balloon angioplasty coupled with stenting is being used with
increasing frequency to open stenotic carotid arteries and maintain
their patency. These techniques can treat carotid stenosis not only
at the bifurcation but also near the skull base and in the intracranial
segments. The Stenting and Angioplasty with Protection in Patients
at High Risk for Endarterectomy (SAPPHIRE) trial randomized highrisk patients (defined as patients with clinically significant coronary
or pulmonary disease, contralateral carotid occlusion, restenosis
after endarterectomy, contralateral laryngeal-nerve palsy, prior
radical neck surgery or radiation, or age >80) with symptomatic
carotid stenosis >50% or asymptomatic stenosis >80% to either
stenting combined with a distal emboli-protection device or endarterectomy. The risk of death, stroke, or MI within 30 days and
ipsilateral stroke or death within 1 year was 12.2% in the stenting
group and 20.1% in the endarterectomy group (p = .055), suggesting that stenting is at the very least comparable to endarterectomy
as a treatment option for this patient group at high risk of surgery.
However, the outcomes with both interventions may not have been
better than leaving the carotid stenoses untreated, particularly for
the asymptomatic patients, and much of the benefit seen in the
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