Stroke from Chiro.Org
The Stroke and Chiropractic Page was crafted to keep our profession abreast of
information that may help prevent strokes in our patients. This Introduction reviews
those physical findings that may predict whether a new or existing patient is in the
prodromal state of stroke onset, so that we may refer them for co-management. I hope
you all will review this information closely.
Stroke is one of the leading causes of death. The CDC reports that 700,000 people
experience a stroke each year, and that 160,000 of them are fatal. The risk of death
from stroke also increases with age. Statistics, reviewed between the years 1979 to 1991,
found that the yearly incidence rates of death by stroke for those in the 25–44 years age
bracket was only 3,418 deaths, whereas at the age of 65 or above, incidence rates
increased to 140,938 deaths yearly. [1]
Stroke is characterized by the sudden loss of circulation to an area of the brain, resulting
in a corresponding loss of neurologic function. Also called a “Cerebrovascular
Accident” (CVA), stroke is a nonspecific term, which describes a cross–section of
pathophysiologic causes, which include thrombosis, embolism, and hemorrhage. [1]
Chiropractors are particularly interested in strokes caused by “Vertebral
Artery Dissection” (VAD). Dissections involving either the Carotid Artery (CAD) or
the Vertebral Artery (VAD) are relatively rare. The combined incidence of both VAD
and CAD is estimated to be 2.6 per 100,000 strokes. However, cervical dissections are
the underlying etiology in as many as 20% of the ischemic strokes presenting in younger
patients aged 30–45 years. Among all extracranial cervical artery dissections, Carotid
Artery dissection (CAD) is 3–5 times more common than Vertebral Artery dissection
(VAD). The female–to–male incidence ratio is 3:1 [2]
The path of the Vertebral Artery is well
described elsewhere. [2] The portion referred
to as Segment III follows a “tortuous" route
from the transverse foramen of C2, running
posterolaterally to loop around the posterior
arch of C1”.
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This is the most common site for VADs which
have been “associated” with cervical
manipulation. The rest of this page is devoted
to examining the causes of Vertebral Artery
Dissection. VAD has occurred following
actions as trivial as coughing, rotating the head
to back a car out of a driveway, and other
“normal” activities like archery and visits to
the hairdresser. (See the collected abstracts

for the use of this picture!

below).

A larger sketch
Most reported cases of VAD have similar
characteristics: The underlying and preexisting disease of the intima of the artery, and
an “initiating event” which involves rotation
and/or extension of the cervical spine.
Chiropractic manipulation (which is typically
the diversified technique) has been labeled the
“proximal event” in reported cases of strokeafter-manipulation, because of it's reliance on a
rotational component. Even though more than
90% of the profession uses that technique, the
reported incidence of VAD is still only about 1
out of 3 million manipulations. [4]

A well-balanced report in the Canadian Medical Association Journal [3], states
that “neck manipulation as a therapeutic strategy for head and neck pain is common and
may be effective” and concludes that until methods of identification of “high risk”
populations improves, chiropractors should inform all patients of possible serious
complications before neck manipulation (informed-consent).
This Stroke and Chiropractic Page is devoted to demonstrating the astounding safety of
the chiropractic adjustment. When compared to most medical procedures prescribed
for the same complaint (neck pain, headache), the chiropractic adjustment appears to be
hundreds, to thousands of times safer! Please refer to the Comparison of Death
Rates Attributed to Various Causes for comparisons.
Dr. Scott Haldeman et al. wrote a follow–up article to the Canadian Stroke Consortium
piece cited above. They reviewed a full 10 years worth of malpractice claims files in
Canada for ALL 4500 chiropractors in practice. They found that:
The likelihood that a chiropractor will be made aware of an arterial dissection following
cervical manipulation is approximately 1 per 8.06 million office visits, 1 per 5.85 million
cervical manipulations, 1 per 1430 chiropractic practice years and 1 per 48 chiropractic
practice careers.
This is significantly less than the estimates of 1 per 500,000–1 million cervical
manipulations calculated from surveys of neurologists”. [4].

An recent in-depth retrospective review [5] of patient files from reported cases of VAD
attempted to evaluate the characteristics of the treatment rendered, and the presenting
complaints of those patients. They found:









25% cases presented with sudden onset of new and unusual headache and
neck pain often associated with other neurological symptoms that may
represent a dissection in progress;
A second, earlier study [6] also notes vertigo or unilateral facial
paresthesia is an important warning sign that may precede onset of stroke by
several days.
There was no apparent dose-response relationship to these complications;
They occurred following any form of standard cervical manipulation technique,
including rotation, extension, lateral flexion and non-force and neutral position
manipulations, and
Based upon this review, stroke, particularly vertebrobasilar dissection, should be
considered a random and unpredictable complication of any neck movement,
including cervical manipulation.

The most recent in-depth review, published in the Feb 15, 2008 Spine Journal [9]
was completed by members of the Spine Decade Task Force. These researchers
reviewed 10 years worth of hospital records, involving 100 million person-years. These
clinical records revealed no increase in vertebral artery dissection risk with chiropractic,
compared with medical management, and further stated that
increased risks of VBA stroke associated with chiropractic and PCP visits is likely due to
patients with headache and neck pain from VBA dissection (already in progress) seeking
care before their (eventual) stroke.

It is now apparent that chiropractors prematurely accepted the notion that
cervical adjusting/manipulation could be a “causative” event for VAD. That
was a reasonable and professional response to case-studies and reports in the peerreviewed medical literature, which was often based on a pattern of medical misreporting, as was later documented by Terrett. [7]
The recently published “Current Concepts: Spinal Manipulation and Cervical
Arterial Incidents 2005” (NCMIC) [8] concludes in it's Executive Summary:
“Unfortunately, opinion rather than fact has tended to dominate
discussions regarding CVAs and chiropractic, even though there has been
no definitive evidence that chiropractic adjustments (actually) cause
strokes. This monograph notes that a causative relationship between
chiropractic manipulation and stroke is unlikely. There is an associative

relationship between the two because people may go to chiropractors for relief of
stroke-related symptoms”.

It is now recommended that chiropractors pay close attention when
patients present with sudden onset of headache/neck/face pain that's
different than the patient has experienced before.
If so, evaluate for a history of:







Drugs/medication (smoking, oral contraceptives);
Physical trauma (which may have damaged arterial structures);
Connective tissue diseases (autosomal dominant polycystic kidney disease,
Ehlers-Danlos type IV, Marfan Syndrome, Fibromuscular Dystrophy);
Genitourinary system (frequent urinary tract infection, hematuria);
Nervous system (dysarthria, dysphagia, visual changes, dizziness, confusion,
giddiness and vertigo);
Cardiovascular system (stroke, TIAs, mitral prolapse, aortic dilation,
hypertension).
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Stroke is the third leading cause of death in the US. Fortunately,
diagnostic imaging for stroke risk and stroke-prevention strategies
have advanced greatly in recent years. It is now possible to reduce the
artery-clogging plaque that leads to stroke, offering hope that this
debilitating condition can be prevented.
If you have ever witnessed a stroke victim, you understand the
humbling nature of this disease, which can reduce the mightiest
human being to an immobile, helpless creature. Stroke can destroy or
impair crucial functions such as speech, swallowing, walking, and
bowel and bladder control. Even the perpetually youthful television
personality Dick Clark was struck down by stroke at the age of 75,
despite his outward appearance of perfect health. Clark’s stroke
resulted in a six-week hospital stay and, judging from fragmentary reports, significant disability.
The disease process that underlies stroke requires decades—30 or 40 years—to develop. With
that much lead time, why are we not better able to detect or stop this crippling disease? The truth
is that we are able to predict many, if not most, strokes. Advances in imaging technology allow

detection of the atherosclerotic plaque that causes stroke years before it becomes a threat. Similar
progress has been made in deciphering the causes of stroke.
Unfortunately, most physicians still focus on diagnosing the crisis rather than averting it. With
stroke as with heart disease, most physicians prefer to deal with catastrophe once it occurs and
are only minimally interested in prevention. The medical community focuses on procedures such
as carotid surgery or stents instead of preventive diagnostics and care. Even when a person is
forewarned by a “mini-stroke,” or transient ischemic attack, little is done once it has been
determined that surgery is not immediately necessary—even though this person has a high risk
for future stroke. For someone recovering from a transient ischemic attack, the risk for recurrent
stroke, heart attack, or death approaches 50% over 10 years.1
A more powerful approach to stroke prevention would use screening and diagnostic procedures
to assess risk, and would implement nutritional strategies and lifestyle changes to reverse
plaques. Surgical procedures such as carotid endarterectomy (to remove a buildup of plaque from
the carotid artery) would be used only after exhausting preventive care options. The need for
invasive procedures represents a failure of preventive medicine.

ORIGINS OF THE MODERN
THEORY OF STROKE

“The first person to investigate the
pathological signs of [stroke] was Johann
Jacob Wepfer. Born in Schaffhausen,
Switzerland, in 1620, Wepfer studied
medicine and was the first to identify
postmortem signs of bleeding in the brains
of patients who died of [stroke]. From
autopsy studies, he gained knowledge of
the carotid and vertebral arteries that
supply the brain with blood. He also was
the first person to suggest that [stroke], in
addition to being caused by bleeding in
the brain, could be caused by a blockage
of one of the main arteries supplying
blood to the brain; thus stroke became
known as a cerebrovascular disease
(“cerebro” refers to a part of the brain;
“vascular” refers to the blood vessels and
arteries).”
— National Institute of
Neurological Disorders and Stroke
inch vessel that is a common site for plaque.2

How Stroke Occurs
Stroke develops when some portion of the brain
is deprived of blood and thus oxygen. This
usually results when a tiny bit of debris dislodges
from an atherosclerotic plaque within an artery
wall and blocks a blood vessel to the brain. The
same sort of plaque accumulates in coronary
arteries to cause heart attack. The sources of
debris have been a subject of controversy for
decades, but new imaging technologies have
settled the question: essentially, any blood vessel
that leads from the heart to the brain can be a
source of the debris that causes stroke. The two
carotid arteries that lie on both sides of your neck
are a frequent source, as these arteries are very
prone to develop plaque.
In the last decade, medical researchers have
recognized the aorta as another source of stroke.
The aorta is the body’s main artery, with
branches that emerge from the heart and lead to
the head, arms, and legs. New imaging devices
such as transesophageal echocardiography
(ultrasound performed with a probe in the
esophagus) allow imaging of the aorta, an eight-

Atherosclerotic plaque is a live tissue that, given a chance through poor diet, inactivity, high
cholesterol, or excess weight, can grow and become progressively unstable. At some point, the
plaque can fragment. Little bits and pieces break away, traveling to the brain. Fractured plaque
also exposes its deeper structures to flowing blood, triggering blood-clot formation, which in
turn can also fragment and travel to the brain. Atherosclerotic plaque is thus a prerequisite of risk
for the most common causes of stroke.
If most strokes are caused by plaque, why not measure plaque to determine whether you are at
risk for stroke? How can we easily, safely, and accurately quantify plaque in the areas that
present stroke risk, such as the carotid arteries and aorta? And if plaque can be measured, can it
be shrunk or inactivated to reduce or eliminate the risk of stroke? These compelling questions
will form the basis of this article.

How Can Plaque Be Measured?
New imaging technologies are becoming more accurate and accessible. Just 20 years ago, the
only practical way to identify plaque in the carotids or aorta was by angiography, which requires
the insertion of catheters into the body to inject x-ray dye. Angiography was not practical as a
broad screening measure and was not a good test of the health of the arterial wall.
Computed tomography (CT) scanning and
magnetic resonance imaging (MRI) are emerging
as exciting methods of imaging both the carotid
arteries and the aorta. Unfortunately, most
imaging centers and physicians are much more
focused on the diagnostic use of these
technologies for people who have already
suffered a stroke or other catastrophe. The
application of these devices for preventive uses is
still evolving. One exception is when aortic
calcification or aortic enlargement is incidentally
noted on the increasingly popular CT heart scans;
this is an important finding that can signal the
presence of aortic plaque that increases stroke
risk.

STROKE FACTS

• 700,000 new strokes occur each year in
the US
• Women with new strokes outnumber
men by 40,000 annually
• Stroke is the third leading cause of death
in the US
• Someone dies of stroke every three
minutes
• 22% of men and 25% of women who
have a first stroke die within a year
• In 2004, the direct and indirect costs of
stroke in the US were $53.6 billion.
— American Heart Association, 2004
Update

The one test that is widely available and can be
performed in just about any center is carotid
ultrasound. Simple, painless, and precise, this procedure is useful for assessing two indicators of
stroke risk:
1. Plaque detection.

Atherosclerotic plaque that has potential for fragmentation and thus for stroke risk can be clearly
visualized. If plaque blocks more than 70% of the diameter of the vessel, or if there are “soft”
(unstable) elements in the plaque, then stroke risk may be high enough to justify surgery or

stents. Even if there are plaques that are less severe, substantial risk for stroke may still exist,
which can be reduced with preventive measures.3
2. Carotid intima-media thickness.

This is a measure of the carotid artery lining in areas that do not yet contain plaque but that often
precede the development of more mature plaque. Carotid intima-media thickness also provides
an index of body-wide potential for atherosclerotic plaque that can place you at risk for stroke.
The aorta, for instance, cannot be imaged by surface ultrasound but can still be a source for
stroke. Increased carotid intima-media thickness and carotid plaque are closely associated with
the likelihood of aortic plaque. The Rotterdam Study of 4,000 participants demonstrated that if
carotid intima-media thickness is greater than normal (1.0 mm), then you can be at risk for stroke
(and heart attack), even if no plaques are detected.4
Carotid ultrasound is the one test you should consider that provides the most information with
the least effort. Ultrasound is virtually harmless, painless, and can be obtained just about
anywhere. Even if your doctor disagrees with your request for a carotid ultrasound, an increasing
number of mobile services nationwide make this test available for around $100. One important
caveat: many scanners and interpreters will report only whether plaque is present or not. While
this is important information, you should request that your carotid intima-media thickness be
measured as well. Not all centers can perform this simple measure, but it does not hurt to ask.
Any amount of carotid plaque is cause for concern about stroke risk and reason to follow a
preventive program, even if the plaque is insufficient to justify surgery.

Can Plaque Be Reduced?
Can we shrink plaque in the carotid arteries and aorta, thereby reducing or perhaps eliminating
these sources of stroke?
Study after study has documented that plaque and stroke risk can be reduced. A 10–20%
reduction in plaque size is possible within a year or two. The following important influences on
carotid and aortic plaque growth need to be considered in any plaque-reduction program. (If you
smoke, you need to concentrate on quitting, as the adverse influences of smoking will
overwhelm any treatment you follow.)
• Hypertension. Considerable re-search documents the power of lowering elevated blood
pressure in helping to prevent stroke.6 The most recently updated guideline for blood pressure,
released by the Joint National Committee on Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure, recommends a blood pressure no higher than 140/90, and defines
normal as 120/80. The commission also emphasizes that the risks of stroke and heart attack begin
to escalate at a blood pressure of 115/75.7
Just how low should your blood pressure be? The best evidence comes from the recent
CAMELOT trial, conducted by the Cleveland Clinic’s Steven Nissen, MD. Nearly 2,000
participants with coronary artery disease with starting blood pressure in the normal range of
129/78 had blood pressure further reduced to 124/76 using the drugs amlodipine (Norvasc®) or

lisinopril (Prinivil®). In just two years, this blood-pressure reduction produced a modest but
significant reduction in future risk of heart attack and stroke.8 This bolsters the argument that the
previously acceptable blood pressure of 140/90 may not protect you from stroke and that further
reduction is needed.
• Diabetes, Metabolic Syndrome, and Hyperinsulinemia. Just being
overweight substantially increases risk of future stroke. A Swedish
study of 7,400 men with body mass indexes above 30 (considered
“obese”) had double the risk of stroke compared to non-obese men.9
Increased body weight frequently leads to diabetes and its closely
related conditions of metabolic syndrome and hyperinsulinemia
(increased insulin levels), which play an overwhelmingly important
role in increasing stroke risk in the US. Of people who suffer strokes,
a shocking 70% will have one of these diagnoses. When diabetes is
present, risk for stroke can be as much as sixfold greater.10
Metabolic syndrome and insulin resistance, which are predecessors of diabetes, are far more
common than full-blown diabetes and can accompany even modest quantities of excess weight.
Metabolic syndrome consists of excessive abdominal fat, high blood pressure, low HDL (highdensity lipoprotein), high triglycerides, and resistance to insulin, which results in increased blood
insulin levels. Metabolic syndrome is rampant in the US, afflicting as many as one in three adults
as a result of sedentary lifestyles, processed foods, and other factors that lead to being
overweight or obese.11 High insulin levels and resistance to insulin are powerful drivers of
plaque accumulation, causing carotid plaque to grow at a faster rate.12,13 The rapidly escalating
prevalence of metabolic syndrome and diabetes in the US population virtually guarantees a
future epidemic of stroke.
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• Small LDL, IDL, LDL Particle Number, and Lipoprotein(a). Even more than high
cholesterol, various lipoprotein abnormalities carry a greater risk for carotid and aortic plaque
growth and consequent stroke. Lipoproteins are fat-carrying proteins in the blood that cause
plaque to grow. Powerful instigators of plaque growth and stroke include:
1. Small LDL (low-density lipoprotein) particles encourage carotid plaque growth more so
than large LDL particles. This important abnormality also triples heart attack risk. Small

LDL often occurs as part of metabolic syndrome.14
2. IDL (intermediate-density lipoprotein) particles, which are triglyceride-rich but can be
present even when triglycerides are low, are a measure of how well fat is cleared from the
blood after a meal. This lipoprotein fraction is among the most potent drivers of carotid
plaque growth.15 Increased IDL also creates plaque high in soft, unstable fat that makes
it more prone to rupture.16
3. LDL particle number, also measured as apolipoprotein B, is the actual count of LDL
particles (per milliliter of blood, for instance). This measure is superior to LDL or total
cholesterol as a predictor of heart disease and stroke. Dr. Howard Hodis of the University
of Southern California has shown that increased LDL particle number is associated with
greater carotid plaque growth, and is a better predictive factor than LDL.17,18
4. Lipoprotein(a) is a crucial yet underappreciated factor that is clearly associated with
heightened risk of stroke and heart attack. Lipoprotein(a) promotes blood clotting and
constricted arteries, and increases the dangers of cholesterol. Carotid ultrasound studies
have shown that lipoprotein(a) causes accelerated plaque growth.19,20
• Fibrinogen. This blood-clotting protein not only promotes carotid plaque growth, but also
contributes to the formation of unstable plaques. These volatile plaques have more inflammatory
cells (called macrophages) and a thinner tissue covering, making them more prone to rupture. A
pooled analysis from Oxford University with more than 5,000 participants confirmed the role of
fibrinogen in increasing stroke risk.21 Fibrinogen levels exceeding 407 mg/dL heighten stroke
risk sixfold.22
• C-reactive protein (CRP). This measure of inflammation is proving
to be a useful marker for identifying people at higher risk for stroke.
Increased risk begins at levels above 0.5 mg/L.23 High CRP also
predicts more rapidly growing carotid plaque.24
• Homocysteine. Homocysteine is an important marker for increased
likelihood of both carotid and aortic plaque, as well as stroke.25,26 In
1997, the European Concerted Action Project reported more than a
doubling of stroke when homocysteine levels exceed 12 umol/L.27 As
homocysteine increases to 20 umol/L, risk for stroke and heart attack
increases an amazing fivefold over that at a level of 9 umol/L.28
• Cholesterol/LDL. While total cholesterol and LDL clearly
contribute to heart disease risk, their role in stroke is less clear. Pooled
data suggest that lowering cholesterol with statin drugs does,
however, slow carotid plaque growth and reduces stroke risk by approximately 21%.29 In an
interesting study from the Cardiovascular Institute at the Mt. Sinai School of Medicine in New
York, magnetic resonance imaging (MRI) of the carotids and thoracic aorta showed an
impressive 20% regression in plaque area when simvastatin (Zocor®) was taken for two years.30
Although treatment guidelines recommend reducing LDL to 100 mg/dL in high-risk individuals,
a report from the Walter Reed Army Medical Center in Washington, DC, showed that carotid
plaque was more effectively reduced when LDL was lowered to 70 mg/dL or less using statin

drugs.31

Treatment Strategies to
Reduce Plaque
The essential question is how do we reduce
carotid and aortic plaque, and thus the risk for
stroke? If you have carotid or aortic plaque
detected during a screening such as a carotid
ultrasound, or aortic calcification as indicated by
a CT heart scan, you are at increased risk for
stroke. You also have a baseline for future
comparison to gauge whether your strokeprevention program is working.

“Carotid intima-media thickness and
aortic calcifications were related most
strongly to the risk of stroke.”4
“. . . carotid plaques are associated with
increased risk of stroke, irrespective of
their location. It is likely that carotid
plaques in neurologically asymptomatic
subjects are both markers of generalized
atherosclerosis and sources of
thromboemboli [debris].”5
— M. Hollander, MD
The Rotterdam Study

Because most people have not one but several
causes of carotid and aortic plaque, no single
treatment effectively eliminates risk for stroke. Instead, most people require a comprehensive
program of healthy diet, exercise, supplements, and medication when indicated. The following
nutritional supplements can be critical components of your plaque-reduction and strokeprevention program.
• Fish Oil. Fish oil is a cornerstone of any stroke-prevention program. Epidemiological
observations suggest a strong relationship between fish intake and reduced stroke risk.32 Carotid
ultrasound studies have demonstrated that less carotid plaque is present in those with the greatest
intake of omega-3 fatty acids from fish.33
One cleverly designed study made the fascinating discovery that fish oil actually transforms the
structure of carotid plaque. In this trial, 150 people with severe carotid plaque scheduled for
carotid endarterectomy (surgical removal of the plaque) were given either fish oil, sunflower oil,
or no treatment over several months while waiting for their procedures. Plaque was then
removed surgically and examined microscopically. Participants who took fish oil had reduced
inflammation in plaque and thicker tissue covering the fatty core, two markers of more stable
plaque. Those taking sunflower oil or no treatment had unstable plaques with greater
inflammation and thinner, less sturdy covering tissue. This suggests that consuming fish oil for
just a few months substantially stabilizes carotid plaque, making it less likely to rupture and
fragment.34
A standard fish oil capsule (containing 300 mg of EPA plus DHA) contains the same amount of
omega-3 fatty acids as a three-ounce serving of cod or halibut; three capsules (containing 900 mg
of DHA plus EPA) contain the equivalent of a serving of salmon. A daily dose of four capsules
(1200 mg of EPA plus DHA) seems to provide the greatest benefits, including protection from
stroke, lowering of triglycerides, and modest anti-coagulation effects, including reduction of
fibrinogen (More concentrated fish oil capsules provide 2400 mg of EPA plus DHA per four
capsules).35

• Coenzyme Q10 (CoQ10). Although no studies to date have addressed whether coenzyme Q10
reduces plaque, CoQ10 is a marvelously effective way to reduce blood pressure, a crucial factor
contributing to carotid and aortic plaque growth. A pooled analysis of eight studies showed that,
on average, CoQ10 in daily doses of 50–200 mg reduced systolic blood pressure by 16 mmHg
and diastolic pressure by 10 mmHg.36 Other data suggest that CoQ10 can reverse abnormal
heart muscle thickening (hypertrophy), another manifestation of high blood pressure. This
strongly suggests that CoQ10 has benefits that go beyond reducing blood pressure.37,38

Supplements to Correct Metabolic Syndrome
Weight loss is, without question, the most immediate and direct way to correct metabolic
syndrome. Weight loss of as few as 10–20 pounds can yield improvements across the board:
increased sensitivity to insulin, increased HDL, and reductions in triglycerides, blood pressure,
CRP, fibrinogen, and small LDL particles.39,40 Diet and exercise are fundamental components
of any weight-loss program. Low-carbohydrate or reduced-glycemic diets (such as the South
Beach and Mediterranean diets) that are rich in fibers are clearly effective.41 Several
supplements can amplify these weight-reduction efforts and be useful adjuncts to your lifestyle
program. They include:
• White bean extract blocks intestinal absorption of carbohydrates by up to 66%. Taking 1500
mg twice a day with meals results in, on average, three to seven pounds of weight loss in the first
month of use. The only side effect of white bean extract is excessive gas, due to unabsorbed
starches. Of course, because the blocking effect is partial, resist the urge to overeat
carbohydrates.42
• Glucomannan is a unique viscous fiber that, when taken before meals, absorbs many times its
weight in water and thereby fills the stomach, causing most people to eat less. Most people lose
about four pounds a month by consuming 1500 mg of glucomannan before each meal.43 PGX™
combines glucomannan with xanthan and alginate to enhance the satiety effect. Interestingly,
glucomannan also blunts the rise in blood sugar after meals, an effect that itself may lead to
weight loss.44 Be sure to drink plenty of water when using fiber supplements.
• DHEA is an adrenal hormone that is essential to maintaining physical stamina, mood, muscle
mass in men, and libido in women.45 A recent randomized, placebo-controlled study at
Washington University found that 56 subjects taking 50 mg of DHEA daily experienced
significant declines in abdominal fat associated with insulin resistance. The participants also
demonstrated improved glucose control and lower insulin levels.46 DHEA supports physical and
mental well-being, and improves insulin resistance, a risk factor for stroke.
• Pectin and beta-glucan are wonderful fibers that provide feelings of fullness while lowering
cholesterol and slowing the release of sugars. Both can play a role in weight reduction. Pectin is
the soluble fiber in citrus rinds, green vegetables, and apples, and is available as a supplement.
Beta-glucan is the soluble fiber of oats and is also available as a supplement. A University of
Southern California study in 573 subjects showed that higher intake of healthy fibers like pectin
and beta-glucan is associated with less carotid plaque growth, as measured by ultrasound.
Interestingly, the highest fiber intake among participants was 25 grams a day, a number you can

easily achieve or exceed with attention to fiber intake.47

Folic Acid and Vitamins B6 and B12
A study conducted by Dr. Daniel Hackam at the Stroke Prevention
and Atherosclerosis Research Centre in Ontario, Canada, used carotid
ultrasound to measure plaque reduction. Daily treatment with folic
acid (2500 mcg), vitamin B6 (25 mg), and vitamin B12 (250 mcg)
resulted in modest plaque reduction in 101 participants. This was
especially true in participants whose homocysteine levels exceeded 14
umol/L at the start of the trial when compared to untreated
participants who experienced substantial plaque growth. Curiously,
even participants with homocysteine levels of less than 14 umol/L
saw reductions in plaque when taking the vitamin regimen, though the effect was about half of
that in participants with homocysteine greater than 14 umol/L.48
A National Institutes of Health-sponsored study of stroke prevention sought to clarify the role of
homocysteine treatment. In this study, 3,680 participants with a prior history of stroke were
given either a “low-dose” vitamin regimen (20 mcg of folic acid, 0.2 mg of vitamin B6, and 6
mcg of vitamin B12) or a “high-dose” regimen (2500 mcg of folic acid, 25 mg of B6, and 400
mcg of B12). Although homocysteine levels at the start of the trial showed a graded association
with stroke risk—with higher homocysteine levels predicting greater stroke risk—the high-dose
treatment group experienced, on average, only a 2-umol/L drop in homocysteine levels, and both
groups showed no reduction in stroke risk over two years. The study investigators, as well as
critics of the study, have suggested that the study failed to show benefit due to an insufficient
treatment period or because the vitamin doses used were too low to be of benefit, even in the
“high-dose” group.49 (The doses used in the plaque-reduction program at my clinic are 25005000 mcg of folic acid, 50 mg of vitamin B6, and 1000 mcg of vitamin B12.)
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“You know that medicines when well
used restore health to the sick: they will
be well used when the doctor, together
with his understanding of their nature,
shall understand also what man is, what
life is, and what constitution and health
are. Know these well and you will know

Conclusion

their opposites; and when this is the case,
you will know well how to devise a
remedy.”

Reducing stroke risk by reversing carotid and
aortic plaque is becoming an everyday reality, as
more and better tools become available to us. To
—Leonardo da Vinci
determine your own stroke risk, the best and most
widely available imaging tool is carotid
ultrasound, which aims to identify carotid plaque or intima-media thickness of more than 1.0
mm. Any degree of calcification of the aorta, such as that indicated by a CT heart scan, is
another useful measure of risk. A prior transient ischemic attack, or “mini-stroke,” also puts you
at heightened risk for future stroke.
Treatment to reduce risk is multifaceted and should examine all sources of risk, such as
metabolic syndrome and levels of small LDL, lipoprotein(a), and C-reactive protein. Fish oil is
the one crucial ingredient in any stroke-prevention program. Other supplements can be used in a
targeted fashion, depending on the sources of carotid or aortic plaque. Ideally, repeat scanning of
the carotids should be performed some years after beginning your treatment program to assess
whether you have successfully reversed plaque growth.
References
1. Clark TG, Murphy MF, Rothwell PM. Long term risks of stroke, myocardial infarction, and
vascular death in “low risk” patients with a non-recent transient ischaemic attack. J Neurol
Neurosurg Psychiatry. 2003 May;74(5):577-80.
2. Amarenco P, Cohen A, Tzourio C, et al. Atherosclerotic disease of the aortic arch and the risk
of ischemic stroke. N Engl J Med. 1994 Dec 1;331(22):1474-9.
3. Ebrahim S, Papacosta O, Whincup P, et al. Carotid plaque, intima media thickness,
cardiovascular risk factors, and prevalent cardiovascular disease in men and women: the British
Regional Heart Study. Stroke. 1999 Apr;30(4):841-50.
4. Hollander M, Hak AE, Koudstaal PJ, et al. Comparison between measures of atherosclerosis
and risk of stroke: the Rotterdam Study. Stroke. 2003 Oct;34(10):2367-72.
5. Hollander M, Bots ML, Del Sol AI, et al. Carotid plaques increase the risk of stroke and
subtypes of cerebral infarctions in the asymptomatic elderly: the Rotterdam study. Circulation.
2002 Jun 18;105(24):2872-7.
6. MacMahon S, Rodgers A, Neal B, Chalmers J. Blood pressure lowering for the secondary
prevention of myocardial infarction and stroke. Hypertension. 1997 Feb;29(2):537-8.
7. Chobanian AV, Bakris GL, Black HR, et al. The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: the
JNC 7 report. JAMA. 2003 May 21;289(19):2560-72.
8. Nissen SE, Tuzcu EM, Libby P, et al. Effect of antihypertensive agents on cardiovascular
events in patients with coronary disease and normal blood pressure: the CAMELOT study: a

randomized controlled trial. JAMA. 2004 Nov 10;292(18):2217-25.
9. Jood K, Jern C, Wilhelmsen L, Rosengren A. Body mass index in mid-life is associated with a
first stroke in men: a prospective population study over 28 years. Stroke. 2004 Dec;35(12):27649.
10. Kernan WN, Inzucchi SE. Type 2 Diabetes Mellitus and Insulin Resistance: Stroke
Prevention and Management. Curr Treat Options Neurol. 2004 Nov;6(6):443-50.
11. Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome among US adults:
findings from the third National Health and Nutrition Examination Survey. JAMA. 2002 Jan
16;287(3):356-9.
12. Watarai T, Yamasaki Y, Ikeda M, et al. Insulin resistance contributes to carotid arterial wall
thickness in patients with non-insulin-dependent-diabetes mellitus. Endocr J. 1999
Oct;46(5):629-38.
13. Bonora E, Kiechl S, Willeit J, et al. Carotid atherosclerosis and coronary heart disease in the
metabolic syndrome: prospective data from the Bruneck study. Diabetes Care. 2003
Apr;26(4):1251-7.
14. Landray MJ, Sagar G, Muskin J, et al. Association of atherogenic low-density lipoprotein
subfractions with carotid atherosclerosis. QJM. 1998 May;91(5):345-51.
15. Hodis HN, Mack WJ, Dunn M, et al. Intermediate-density lipoproteins and progression of
carotid arterial wall intima-media thickness. Circulation. 1997 Apr 15;95(8):2022-6.
16. Gronholdt ML, Nordestgaard BG, Wiebe BM, Wilhjelm JE, Sillesen H. Echo-lucency of
computerized ultrasound images of carotid atherosclerotic plaques are associated with increased
levels of triglyceride-rich lipoproteins as well as increased plaque lipid content. Circulation.
1998 Jan 6;97(1):34-40.
17. Hodis HN, Mack WJ, LaBree L, et al. Reduction in carotid arterial wall thickness using
lovastatin and dietary therapy: a randomized controlled clinical trial. Ann Intern Med. 1996 Mar
15;124(6):548-56.
18. Wallenfeldt K, Bokemark L, Wikstrand J, Hulthe J, Fagerberg B. Apolipoprotein
B/apolipoprotein A-I in relation to the metabolic syndrome and change in carotid artery intimamedia thickness during 3 years in middle-aged men. Stroke. 2004 Oct;35(10):2248-52.
19. Peltier M, Iannetta Peltier MC, Sarano ME, et al. Elevated serum lipoprotein(a) level is an
independent marker of severity of thoracic aortic atherosclerosis. Chest. 2002 May;121(5):158994.
20. Zenker G, Koltringer P, Bone G, et al. Lipoprotein(a) as a strong indicator for

cerebrovascular disease. Stroke. 1986 Sep;17(5):942-5.
21. Rothwell PM, Howard SC, Power DA, et al. Fibrinogen concentration and risk of ischemic
stroke and acute coronary events in 5113 patients with transient ischemic attack and minor
ischemic stroke. Stroke . 2004 Oct;35(10):2300-5.
22. Mauriello A, Sangiorgi G, Palmieri G, et al. Hyperfibrinogenemia is associated with specific
histocytological composition and complications of atherosclerotic carotid plaques in patients
affected by transient ischemic attacks. Circulation. 2000 Feb 22;101(7):744-50.
23. Ridker PM, Cook N. Clinical usefulness of very high and very low levels of C-reactive
protein across the full range of Framingham Risk Scores. Circulation. 2004 Apr
27;109(16):1955-9.
24. Hashimoto H, Kitagawa K, Hougaku H, et al. C-reactive protein is an independent predictor
of the rate of increase in early carotid atherosclerosis. Circulation. 2001 Jul 3;104(1):63-7.
25. Tribouilloy CM, Peltier M, Iannetta Peltier MC, et al. Plasma homocysteine and severity of
thoracic aortic atherosclerosis. Chest. 2000 Dec;118(6):1685-9.
26. Lentz SR, Rodionov RN, Dayal S. Hyperhomocysteinemia, endothelial dysfunction, and
cardiovascular risk: the potential role of ADMA. Atheroscler Suppl. 2003 Dec;4(4):61-5.
27. Graham IM, Daly LE, Refsum HM, et al. Plasma homocysteine as a risk factor for vascular
disease. The European Concerted Action Project. JAMA. 1997 Jun 11;277(22):1775-81.
28. Nygard O, Nordrehaug JE, Refsum H, et al. Plasma homocysteine levels and mortality in
patients with coronary artery disease. N Engl J Med. 1997 Jul 24;337(4):230-6.
29. Amarenco P, Labreuche J, Lavallee P, Touboul PJ. Statins in stroke prevention and carotid
atherosclerosis: systematic review and up-to-date meta-analysis. Stroke. 2004 Dec;35(12):29029.
30. Corti R, Fuster V, Fayad ZA, et al. Lipid lowering by simvastatin induces regression of
human atherosclerotic lesions: two years’ follow-up by high-resolution noninvasive magnetic
resonance imaging. Circulation. 2002 Dec 3;106(23):2884-7.
31. Kent SM, Coyle LC, Flaherty PJ, Markwood TT, Taylor AJ. Marked low-density lipoprotein
cholesterol reduction below current national cholesterol education program targets provides the
greatest reduction in carotid atherosclerosis. Clin Cardiol. 2004 Jan;27(1):17-21.
32. He K, Rimm EB, Merchant A, et al. Fish consumption and risk of stroke in men. JAMA.
2002 Dec 25;288(24):3130-6.
33. Hino A, Adachi H, Toyomasu K, et al. Very long chain N-3 fatty acids intake and carotid
atherosclerosis: an epidemiological study evaluated by ultrasonography. Atherosclerosis. 2004

Sep;176(1):145-9.
34. Thies F, Garry JM, Yaqoob P, et al. Association of n-3 polyunsaturated fatty acids with
stability of atherosclerotic plaques: a randomised controlled trial. Lancet. 2003 Feb
8;361(9356):477-85.
35. Kris-Etherton PM, Harris WS, Appel LJ. Fish consumption, fish oil, omega-3 fatty acids, and
cardiovascular disease. Arterioscler Thromb Vasc Biol. 2003 Feb 1;23(2):e20-30.
36. Rosenfeldt F, Hilton D, Pepe S, Krum H. Systematic review of effect of coenzyme Q10 in
physical exercise, hypertension and heart failure. Biofactors. 2003;18(1-4):91-100.
37. Langsjoen PH, Langsjoen PH, Folkers K. Isolated diastolic dysfunction of the myocardium
and its response to CoQ10 treatment. Clin Investig. 1993;71(8Suppl):S140-4.
38. Langsjoen P, Langsjoen P, Willis R, Folkers K. Treatment of essential hypertension with
coenzyme Q10. Mol Aspects Med. 1994;15 SupplS265-72.
39. Stewart KJ, Bacher AC, Turner K, et al. Exercise and risk factors associated with metabolic
syndrome in older adults. Am J Prev Med. 2005 Jan;28(1):9-18.
40. Seshadri P, Iqbal N, Stern L, et al. A randomized study comparing the effects of a lowcarbohydrate diet and a conventional diet on lipoprotein subfractions and C-reactive protein
levels in patients with severe obesity. Am J Med. 2004 Sep 15;117(6):398-405.
41. Lara-Castro C, Garvey WT. Diet, insulin resistance, and obesity: zoning in on data for Atkins
dieters living in South Beach. J Clin Endocrinol Metab. 2004 Sep;89(9):4197-205.
42. Udani J, Hardy M, Madsen DC. Blocking carbohydrate absorption and weight loss: a clinical
trail using Phase 2 brand proprietary fractionated white bean extract. Altern Med Rev. 2004
Mar;9(1):63-9.
43. Walsh DE, Yaghoubian V, Behforooz A. Effect of glucomannan on obese patients: a clinical
study. Int J Obes. 1984;8(4):289-93.
44. Heilbronn LK, Noakes M, Clifton PM. The effect of high- and low-glycemic index energy
restricted diets on plasma lipid and glucose profiles in type 2 diabetic subjects with varying
glycemic control. J Am Coll Nutr. 2002 Apr;21(2):120-7.
45. Arlt W. Dehydroepiandrosterone replacement therapy. Semin Reprod Med. 2004
Nov;22(4):379-88.
46. Villareal DT, Holloszy JO. Effect of DHEA on abdominal fat and insulin action in elderly
women and men: a randomized controlled trial. JAMA. 2004 Nov 10;292(18):2243-8.
47. Wu H, Dwyer KM, Fan Z, et al. Dietary fiber and progression of atherosclerosis: the Los

Angeles Atherosclerosis Study. Am J Clin Nutr. 2003 Dec;78(6):1085-91.
48. Hackam DG, Peterson JC, Spence JD. What level of plasma homocyst(e)ine should be
treated? Effects of vitamin therapy on progression of carotid atherosclerosis in patients with
homocyst(e)ine levels above and below 14 micromol/L. Am J Hypertens. 2000 Jan;13(1 Pt
1):105-10.
49. Toole JF, Malinow MR, Chambless LE, et al. Lowering homocysteine in patients with
ischemic stroke to prevent recurrent stroke, myocardial infarction, and death: the Vitamin
Intervention for Stroke Prevention (VISP) randomized controlled trial. JAMA. 2004 Feb
4;291(5):565-75.

