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HeartLines is an educational magazine published by
Cardiovascular Consultants of South Florida to intro-
duce our staff and facilities as well as communicate
educational news and trends involving cardiovascular
diseases and treatments as well as other articles of in-
terest. The biannual publication is aimed at physicians
throughout South Florida as well as employer groups
and other influential members of our community.

Welcome

ardiovascular Consultants of South Florida continues to grow

with the addition of two cardiologists in our Aventura office.

We are pleased to welcome Richard Pollak, MD, and Gary Don-
shik, MD, who have practiced in the Aventura area for many years. In
advance of their joining our practice, we have added office space, digi-
tal X-ray, and nuclear stress testing to our list of offerings.

As a group we are focusing our efforts on expanding preventive
services to our patients. In the very near future we will open a 64-slice computed
tomography (CT) center in Hollywood. This center will allow us to bring cutting-
edge technology to our patients and community. It will enable us to screen low- and
medium-risk patients for coronary artery disease, perform peripheral vascular disease
assessment and calcium scoring, and monitor coronary artery disease progress over
time with state-of-the art technology. In addition, we have already embraced advanced
lipid testing, but we also plan to focus our attention on diet, nutrition, and exercise.

February is American Heart Month, and we are hosting a series of educational lectures
on heart disease prevention for our patients. Please feel free to come and join us to learn
how to keep your heart healthy, or recommend the series to friends and loved ones.

We thank all of our sponsors for making this publication possible, and we hope
everyone finds this issue informative and interesting.

Happy holidays,

dbﬂm—\

Judah Friedman, MEd, MBA
Chief Executive Officer
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BY DANIEL NORBERG, MD, FACC

1he Falling meart

Challenges and therapies in ventricular dysfunction

drome with multiple etiologies. The signs and symptoms of

CHEF are secondary to the body adapting through various
mechanisms to a dysfunctional heart. The congestion of body tis-
sues occurs as the body attempts to maintain a steady state and
preserve function.

CHF accounts for millions of hospitalizations per year and is
the most common patient discharge diagnosis in the United States.
It afflicts 1% to 2% of the U.S. population with the prevalence
nearly doubling for each decade of life. Nearly one-third of the
presenting CHF population has normal systolic function with the
predominance of symptoms secondary to diastolic dysfunction.
The treatment of cardiac disease and the population’s advancing
age contribute to the increases in the incidence and prevalence of
CHE Because intervention and aggressive therapy lead to decreased
symptom progression and mortality, early recognition is crucial.

C ongestive heart failure (CHF) is a complex clinical syn-

Structural dysfunction

The heart is often described as a sophisticated pump that
delivers blood to the body. Cardiac output refers to the dynamic

circulation throughout the body per minute and is dependent on
the overall function of the heart and many factors controlling
cardiac performance. The body can manipulate cardiac output
through a complex system of checks and balances. Ultimately, the
goal of each organ system (brain, heart, kidneys, etc.) is to pre-
serve perfusion for survival. If the heart is functioning at less than
maximum efficiency, organ systems recognize decreased perfusion
and send messages to the heart to increases cardiac output. As the
heart becomes more dysfunctional, the body, compensating for
decreased cardiac output, contributes to further physiologic dec-
ompensation and worsened cardiac function. This vicious cycle,
although simplistic, illustrates the syndrome of CHF.

There are two components of heart failure involving the impair-
ment of systole (passive phase) and diastole (energy consumption
phase) of the cardiac cycle. Systolic dysfunction refers to the
heart’s decreased ability to contract and provide forward ejec-
tion of blood into the circulation. Diastolic dysfunction refers to
a decreased ability of the heart to relax and fill with blood prior
to contraction. These types of dysfunction may exist separately
or together. As much as 30% of the heart failure population has
combined systolic and diastolic dysfunction. This combination

4 HeartLines Trends in Heart and Vascular Disease



complicates the medical therapy and requires close monitoring of
responses to treatment modalities.

Left heart failure is the functional decline of the left ventricle and
makes up the majority of the population of heart failure patients.
As the right heart function declines, signs and symptoms of right
heart failure follow. Right and left heart failure occur separately
or together. Typically, left heart failure precedes right heart failure.
As the poorly functioning left ventricle fails, the blood pressure
within the lungs increases. Unable to generate pressures to match
that seen within the lungs, the right ventricle fails. Occasionally,
right heart failure occurs with normal left ventricular function
(pulmonary hypertension, tricuspid, or pulmonic valvular dis-
ease). Cardiomyopathy refers to changes in the structure of the
heart muscle in response to impaired function.

Common etiologies

There are many etiologies of cardiomyopathy and cardiac dys-
function. Common etiologies include ischemic (coronary artery
disease, myocardial infarction), hypertension, postviral syndrome,
restrictive (i.e., amyloidosis), hypertophic, valvular dysfunction,
pulmonary hypertension, metabolic (thyroid disorders, mineral
deficiencies, alcohol), and idiopathic. These disease processes lead
to decreased cardiac performance and circulatory system changes.
These changes become evident in a patient’s decreased general well-
being and physical condition. The presentation and progression of
CHEF progress are variable, and the signs and symptoms are related
to conditioning and the severity of the failing heart chambers.

In left heart dysfunction, there are symptoms of dyspnea with
exercise and/or at rest, orthopnea, paroxysmal nocturnal dyspnea,
fatigue, decreased functional capacity, anorexia, and nocturia.
Signs include weight gain, evidence of increased pulmonary mark-
ings on a chest roentgenogram, interstitial pulmonary edema and
pleural effusion, hypoxia, and pericardial effusion. Symptoms
of right heart failure may include some shortness of breath or
fatigue. The signs of right ventricular failure include lower extrem-
ity edema, change in abdominal girth associated with ascites,
jugular venous distention, and weight gain. Once heart failure is
suspected, diagnostic testing is necessary to determine the etiology
and severity of heart failure.

Evaluation via left heart catheterization is necessary to rule
out the possibility of coronary artery disease, measure left heart
pressures, and evaluate left ventricular function. Right heart
catheterization measures the pressure within the right side of the
heart and pulmonary arteries and estimates the left ventricular
filling pressure. If suspected, incorporation of endomyocardial
biopsy with right heart catheterization can identify a myocardial
disorder. Stress testing with cardiac imaging allows for evalu-
ation of ischemia, cardiac perfusion, and cardiac function.
Transthoracic echocardiogram is useful in the evaluation of left
and right ventricular function, wall motion abnormalities, and
valvular dysfunction.

When there is insufficient data from transthoracic echocardiog-
raphy, a transesophageal echocardiogram provides a clearer view
of the heart. Once cardiomyopathy is diagnosed and the etiology
investigated, initiation of therapy for CHF is essential.

Patient, help thyself

The most important component to the success in the treatment
of heart failure is the compliance of the patient with his or her
diet, fluid restriction, exercise, and medical therapy. Patient edu-
cation and involvement in the treatment protocols are crucial.
Changes in diet are necessary and essential. Patients with heart
failure need to be aware of sodium consumption — namely the
use of table salt and natural sodium contents in the foods con-
sumed. It is important to understand that wherever salt goes,
water will follow. Increased salt consumption in conjunction with
increased fluid consumption leads to fluid retention. The typical
low-sodium diet consists of less than 2 grams per day.

Fluid restriction makes up the second component of patient
involvement in decreasing fluid retention. Thirst increases as the
heart fails and occurs in response to decreased cardiac output
and the body thinking it is depleted of fluid. Frequently, there is
too much fluid in the circulatory system, which leads to increased
work for the heart, edema, pulmonary edema, and/or pleural effu-
sion, ascites, or pericardial effusion.

The most important component
to the success in the treatment
of heart failure is the compliance of
the patient with his or her diet,
fluid restriction, exercise,
and medical therapy.

Medication therapies

Medications have become the hallmark for treatment of CHE.
Current aggressive medical regiments increase functional capacity,
decrease mortality, and increase the well-being of the patient. Cur-
rently, medical therapy encompasses afterload reducers, preload
reducers, ionotropic agents, chronotropic agents, and peptides.
These various medications together provide the greatest amount
of symptom relief and improved longevity. The treatment of sys-
tolic dysfunction is well studied and provides important guidelines
in regard to medical therapy. Therapy for diastolic dysfunction is
anecdotal and based in theory.

Currently, the uses of angiotensin-converting enzyme inhibitors
(ACE inhibitors) or the combination of hydralazine and isosorbide
dinitrate are effective afterload-reducing medications. Angiotensin
receptor blockers are approved for treatment of CHF; ACE inhib-
itor therapy, however, remains the treatment of choice. Studies
have shown the use of afterload-reducing medications slows dis-
ease progression, decreases symptom progression, and decreases
mortality. These medications are available in an intravenous and
oral form. Intravenous milrinone and dobutamine also are effec-
tive afterload-reducing medications, but they are not beneficial for
long-term therapy. The use of afterload-reduction medication >>
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The Failing Heart

requires careful observation when used in combination with pre-
load reduction medication.

The normal heart can increase contraction based on the amount
of stretch that occurs in diastole or ventricular relaxation. In
the dysfunctional heart, however, this reflex does not respond
appropriately, and the pressures within the heart increase. This
increased pressure transmits into the lungs and venous system,
causing edema. To decrease the filling volumes and pressures,
medications such as long-acting nitroglycerin and diuretics are
used to decrease preload.

left atrium

left ventricle

right ventricle

The sinus node is found in the right atrium, where the electrical pulse that
makes the heart beat begins. An irregularity in these pulses, such as when
the heart beats faster or slower than normal, is known as an arrhythmia.

It is important to mention that a certain amount of elevation
in preload is needed in the dysfunctional heart, especially when
there is diastolic dysfunction. Decreasing preload through diet,
fluid restriction, and sodium restriction are important in the man-
agement of CHFE. Overall, the control of afterload and preload is
a delicate balance in a failing heart.

For some time, medications to slow the heart rate were used,
primarily in the treatment of diastolic dysfunction and heart
failure, to increase ventricular filling time and relaxation. Beta-
blockers are beneficial in the treatment of left ventricular systolic
dysfunction, diastolic dysfunction, and heart failure. The use of
beta-receptor blocker therapy in heart failure revolves around the
theory that, as the heart fails, the levels of catecholamine increase
in the circulation.

Elevated catecholamine levels lead to increased heart rate and
force of heart contraction, leading to an increase in cardiac out-
put. Chronic elevations of catecholamines in the bloodstream
are toxic to the heart muscle and can cause further worsening of
function. The use of beta-receptor blocker therapy decreases the
response of the heart to the elevated catecholamine levels. Studies
have shown that the use of this medication, in conjunction with
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current medical therapy for CHE increases functional capacity,
decreases the need for hospitalizations, and decreases mortality.
Despite negative chronotropic effect, the use of calcium channel
blocker therapy has no role in the treatment of systolic dysfunction
secondary to negative ionotropic effect. The negative ionotropic
effect has shown some benefit in increasing diastolic filling times
and improving symptoms associated with diastolic dysfunction.
With the exception of digoxin, intravenous medications in this
class require a monitored environment, such as a hospital or spe-
cial heart failure clinic. Digoxin therapy has no advantage for
isolated diastolic dysfunction and could have a deleterious effect
in patients. Direct physician and nursing observation is neces-
sary with close monitoring of heart rate, heart rhythm, and blood
pressure. Currently, intravenous ionotropic medications, such as
dobutamine, milrinone, and dopamine, are short-term therapy sec-
ondary to the poor outcomes realized with prolonged infusion.
Overall, these medications are effective in the improvement
of cardiac function and well-being of the patient when used in

Patients with CHF due to
diminished systolic function are at
increased risk for dying suddenly

from ventricular arrhythmias.

short-term support. Despite improvements in a patient’s func-
tional capacity on milrinone and dobutamine, long-term follow-up
studies suggest decreased patient longevity on these medications.
Digoxin is the only oral medication proven safe for long-term ion-
otropic support. The use of intravenous ionotropic therapy has
fallen out of favor in the face of newer peptide therapy.

Human B-type natriuretic peptide is secreted by the heart as
part of the body’s normal response to heart failure. The intrave-
nous use of nesiritide is helpful in decreasing dyspnea symptoms
of CHF by decreasing preload and reducing pulmonary capillary
wedge. The medication is only approved for use in a monitored
hospital setting. To date, this drug has never been shown in a con-
trolled trial to reduce mortality in CHF patients.

Patients with CHF due to diminished systolic function are at
increased risk for dying suddenly from ventricular arrhythmias.
It has now been demonstrated that implantable defibrillators can
reduce sudden cardiac death and overall mortality in patients with
CHF and decreased ejection fraction. Furthermore, in patients
with wide QRS complexes and decreased ejection fraction, the use
of biventricular pacing to resynchronize left ventricular function
has been shown to improve symptoms of CHF and overall cardiac
function in a majority of patients indicated for this procedure.

More drastic measures

In the event that the patient remains unresponsive to medical
therapy, mechanical and surgical support are available. The uses
of an intra-aortic balloon pump and a biventricular assist device
are available in the short term and experimentally in the long-term
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y interest in extracranial carotid
Mdisease spans nearly 10 years, and

it began at a time when carotid en-
darterectomy (CEA) indication for patients
with symptomatic lesions showed a clear
benefit over conventional medical therapy.
Since that time, minimally invasive thera-
pies like carotid stenting have emerged as
viable alternatives for patients who are
deemed at high risk for surgery or poor
candidates for CEA, which is considered
the standard of care'.

Stroke is the most common life threat-
ening neurologic disease and the third
leading cause of death in the United States,
exceeded only by heart disease and cancer.
It is responsible for one of every 15 deaths.
Despite being more often disabling than
lethal, 167,660 deaths were attributed to
stroke in 20002 That same year, the Ameri-
can Heart Association estimated that there
were 500,000 initial strokes, 200,000
stroke recurrences, and 4,700,000 stroke

survivors in the United States, many of
whom required chronic care®. It is estimated
that by 2015, the elderly population (>65
years) will increase to 14% of the popula-
tion, up from 2.3% in 1900. This growth
in the elderly population will be a source
of continuing disability from stroke unless
vigorous and effective preventive measures
are implemented more aggressively.

Stroke prevalence

Opverall, the annual age-adjusted (ages 35 to
94 years) total initial completed stroke event
rates were 5.9/1,000 in men and 4.9/1,000
in women — a 20% excess rate is observed
in men. The annual age-adjusted incidence
of isolated transient ischemic attack also
increases with age and was 1.2/1,000 in men
and 0.71/1,000 in women*.

Stroke registries and prospective pop-
ulation studies indicate that there is a
disproportionate rate of ischemic stroke

8 HeartLines Trends in Heart and Vascular Disease

BY JUAN PASTOR-
CERVANTES, MD, FACC

Minimally
invasive carotid
stenting aids
treatment

occurrence after awakening between 6 a.m.
and noon®. An increased rate of intracere-
bral hemorrhage was reported in men who
drink, possibly reflecting binge drinking on
the weekend®.

More than three million Americans have
symptomatic cerebrovascular disease. Its
prevalence is much higher in blacks (2.6 %)
than in whites (1.6%) for patients between
the ages of 25 and 74.

The short-term, intermediate, and
long-term adjusted mortality rates were
investigated in the Department of Veterans
Affairs care system in veterans who had
experienced initial hemorrhagic or isch-
emic strokes. These investigators found a
30-day mortality rate of 7.4% and 18.8%
for ischemic and hemorrhagic strokes,
respectively. The adjusted 90-day mortality
rate for ischemic stroke was 11.4%, and,
for one year, 19.1%. The adjusted mortality
rate for 30-day survivors of a hemorrhagic
stroke was 5.6% for 30 to 90 days and
7.3% for three months to one year®.

The frequency of completed strokes
by type was nearly identical in men and
women. Atherothrombotic brain infarc-
tion (including infarction secondary to
large vessel atherothrombosis, lacunar
infarction, and infarct of undetermined
cause) accounted for more than 61.5%
of strokes in men and 60% in women.



Extracranial large artery disease accounted
for approximately 10% to 20% of cases
of cerebral infarction. Intracranial hem-
orrhage accounted for 14% of completed
strokes in men and 13.4% in women.

Risk factors for stroke
A number of modifiable atherogenic

stroke risk factors were identified from The
Framingham Study and other prospective

to high adhesion molecule expression of
endothelin, among other changes. Most
myocardial infarctions are associated
with thrombosis in plaques with inflam-
matory cell content and large necrotic
lipid cores, so-called unstable plaques.
This mechanism has not been established
as clearly in the carotid artery, although
recent evidence suggests that occlusion of
the extracranial carotid artery bifurcation
has a similar pathophysiology®'™.

plaque. Therefore, aggressive blood pres-
sure reduction in hypertensive patients is
essential. Management of hyperlipidemia,
obesity, diabetes, obesity control, smoking
cessation counseling, and lifestyle-changing
strategies are all of extreme importance.
The second approach is the initiation of
antithrombotic therapy. Strong evidence
supports the use of antiplatelet therapy
for secondary stroke prevention. All avail-
able anti-platelet agents have demonstrated

Stroke is the most common life threatening neurologic disease
and the third leading cause of death in the United States, exceeded
only by heart disease and cancer.

epidemiological studies. These risk factors
include elevated blood pressure, diabetes
mellitus, obesity, hyperlipidemia, elevated
blood homocysteine levels, impaired
left ventricular systolic function, coro-
nary artery disease, atrial fibrillation, left
ventricular hypertrophy, migraine, intrac-
ranial aneurysms, sleep apnea, cigarette
smoking, oral contraceptive use, and
alcohol consumption.

Extracranial carotid artery disease

Carotid atherosclerosis develops in areas
of low vessel wall shear stress, most com-
monly the carotid bulb.

The earliest lesion of atherosclerosis is
the fatty streak, which is an infiltration of
monocyte-derived macrophages and T-lym-
phocytes in the arterial wall. Fatty streaks
occur early in life, involving the aorta in
the first decade of life and the coronary and
extracranial carotid arteries in the second
decade. The fatty streaks start as an infil-
tration of low-density lipoprotein (LDL)
cholesterol in the arterial wall, followed by
its oxidation. The process continues when
macrophages secrete chemokines and
mitogens that induce smooth muscle cell
proliferation. This progression may lead to
plaque growth and eventual narrowing of
the vessel lumen.

In the carotid bifurcation, atherosclero-
sis is most severe in the posterior wall of
the carotid bulb, where there is low shear
stress and greater turbulence. Disturbed
laminar flow in the carotid bulb may lead

Approach to the patient

The first and most important approach
to the patient with carotid atherosclerosis
is to initiate strategies to modify vascu-
lar risk factors and stabilize and prevent
the progression of carotid atherosclerotic

benefits in reducing recurrent stroke rates. The
choice between aspirin, clopidogrel, ticlopi-
dine, or a combination and modified-release
dipyridamole will depend on the patient’s
risk-factor profile, side effects, and cost.
Warfarin is not superior to aspirin in re-
ducing recurrence of noncardioembolic >>

Atrial fibrillation can cause
a clot to leave the heart
and lodge in the brain,
resulting in a stroke. This
cerebral arteriography
shows possible paths
from the heart to the brain.

carotid artery
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The Stroke Zone

The balloon catheter carrying the stent is positioned in the nar-
rowed section of the artery, and the balloon is inflated, expanding
the stent.

ischemic events and probably should not be
used routinely in this population because of
its potential hemorrhagic complications'.
A possible exception is the intraluminal
thrombus in the internal carotid artery
(ICA). These patients are managed prefer-
ably with anticoagulation for a few weeks,
followed by CEA™.

The third approach is the removal of the
atherosclerotic plaque through surgery or an
endovascular procedure, known as carotid
artery stenting, or CAS (see photos above).

Carotid artery revascularization

Surgical treatment for carotid stenoses
was introduced in the early 1950s. Prospec-
tive observational data suggested benefit
for surgery over medical therapy, but large
prospective randomized trials investigating
the effect of CEA on stroke reduction were
not completed until the late 1980s and
early 1990s.

Studies such as the North American
Symptomatic Carotid Endarterectomy
Trial (NASCET)', the European Carotid
Surgery Trial (ECST), and the Asymp-
tomatic Carotid Atherosclerosis Study
(ACAS) confirmed the short- and
long-term superiority of surgery over
medical management in symptomatic

and asymptomatic patients with signifi-
cant carotid stenosis.

The CEA studies excluded patients
who were at high risk for this surgery.
Thus, patients were excluded if they
had previous ipsilateral endarterectomy,
intracranial stenosis that was more severe
than the surgically accessible lesion,
unstable angina pectoris, recent myo-
cardial infarction, recent contralateral
CEA, progressive neurologic dysfunc-
tion, recent surgical procedure, long-term
anticoagulation therapy, and surgically
inaccessible lesions'™.

Cardiovascular complications of surgery,
such as myocardial infarction and con-
gestive heart failure, are well recognized,
and a significant number of patients were
reported to have transient myocardial isch-
emia and occult infarction associated with
adverse cardiac events™.

CEA has significant surgical compli-
cations not always reported (as was the
case with the ESCT study) but should be
acknowledged. In the NASCET, periop-
erative wound complications (9.3%) and
cranial nerve damage (8.6%) emphasized
the adverse events associated with an open
surgical procedure’. Medical complica-
tions were common (8.1%), largely of
cardiovascular origin (7.1%), including

10 HeartLines Trends in Heart and Vascular Disease

The vascular stent is fully extended via the inflation of the balloon
catheter, widening the lumen of the artery.

myocardial infarction (1.2%) and conges-
tive heart failure (1.2%).

The mission to develop safer, percutaneous
solutions to carotid arterial stenosis was pio-
neered in 1977 by Mathias and colleagues,
who performed the first balloon angioplasty
to the carotid artery bifurcation'.

In 1986, Rabkin®™ reported the use of
primitive nitinol stents in the carotid artery,
and Theron' began pivotal work with
distal balloon protection during carotid
bifurcation angioplasty. In 1994, Roubin
and his group at the University of Alabama
began routine carotid stenting under rigor-
ous institutional protocols?. Later, the use
of distal protection devices was recognized
as an integral part of carotid artery dila-
tation and stenting?. The high technical
success rate noted in the early works and
the progress made over the years have led
to an exponential growth in the number of
cases around the world?.

The state of carotid stenting

The indications for intervention with
carotid stenting are similar to those of
carotid surgery with respect to symptom-
atic status and severity of carotid stenosis.
This approach to patient management is
based on documented, prospective outcome



After the vascular stent is fully extended, the
balloon catheter is removed, leaving the ex-
panded stent to hold the artery lumen open.

assessment from many experienced opera-
tors and centers. Many operators are now
providing credible outcome data to support
such an approach. In intracenter analysis, if
prospective, independent neurologic audit
shows, for example, that in a group of surgi-
cally eligible symptomatic or asymptomatic

that increase their risk from an open
surgical approach or the use of general
anesthesia are one important group that
should be primary candidates for stent-
ing. Based on the results of the recently
published Stenting and Angioplasty with
Protection in Patients at High Risk for
Endarterectomy (SAPPHIRE) and ACCU-
LINK for Revascularization of Carotids in
High-Risk Patients (ARCHeR) trial, those
conditions include advanced age (>80
years), New York Heart Association class
[I/IV for congestive heart failure, chronic
obstructive pulmonary disease, contralat-
eral occlusion, prior CEA, prior myocardial
infarction within 30 days, unstable angina,
two or more coronary vessels with more
than 70% stenosis, a need for coronary
artery bypass graft or valve surgery within
30 days, dialysis dependant-renal patient,
or unfavorable anatomy (i.e., s/p radical
neck surgery, prior neck radiation, surgi-
cally inaccessible lesions, spinal immobility,
tracheostomy stoma, contralateral laryn-
geal nerve paralysis)?.

However, until recently the carotid stent
trails have focused on indications for high-
risk patient populations that are unlikely
to answer the overall question of whether
carotid artery stenting with state-of-the-art
technology (embolic protection devices)
is equivalent to the standard of care (i.e.,

The mission to develop safer, percuta-
neous solutions to carotid arterial stenosis was
pioneered in 1977 by Mathias and colleagues,
who performed the first balloon angioplasty to

the carotid artery bifurcation.

patients, the 30-day death rate is less than
1% and total 30-day stroke events are less
than 3%, then stenting should be an attrac-
tive therapeutic option.

There are notable exceptions to these
therapeutic principles. Subsets of patients
are emerging as better candidates for
stenting, and other patients are bet-
ter candidates for CEA. It is, therefore,
now becoming important for the medi-
cal community to understand the relative
indications and contraindications. Patients
who have comorbid medical conditions

CEA) for most patients with carotid steno-
sis who are at risk for stroke.

The Carotid Revascularization using
Endarterectomy or Stenting Systems
(CaRESS) trial was designed on the basis
of the broad category of standard risk by
using symptomatology as a defining crite-
rion for stratification in the study.

The choice of treatment by CAS or CEA
was based solely on physician and patient
preference. This design more accurately
reflects the true clinical environment. The
30-day composite morbidity and mortality

results of 4.4% for CEA and 2.1% for CAS
compare well with both NASCET and ACAS.
The cumulative one-year major adverse
event rates in SAPPHIRE were 20.1% for
CEA and 12.2% for CAS; those in CaRESS
were 14.3% vs. 10.9%, respectively.

The CaRESS phase 1 study suggests
that the risk of death or stroke one year
after CAS by using distal protection is
equivalent to that after CEA in a broad-
category population with carotid stenosis.
The CaRESS phase 1 study was able to
closely resemble clinical practice by enroll-
ing patients on the basis of the degree of
carotid stenosis and symptomatology
rather than surgical risk?.

Conclusion

Stroke is a major threat to our aging
patient population for whom surgical
options are not always well-tolerated
or accepted.

Certainly, it will take a few more years to
know if minimally invasive therapies like
carotid stenting indeed will replace carotid
surgery as the choice of treatment, as it has
done with other vascular territories.

So far, it can be clearly stated that
carotid stenting with distal protection, by
experienced operators, is the procedure of
choice for high-surgical-risk patients with
extracranial carotid disease for stroke pre-
vention and that carotid artery stenting is
likely the treatment of choice for low-risk
surgery patients in the near future. ®
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