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Introduction
Undetected cardiovascular disease is the greatest risk facing all Americans today. The overall number of
people in the U.S. with heart disease has risen from 60 million in 2002 to 80 million in 2009 according to
statistics from the American Heart Association.
HeartSmart IMTplus® gives physicians the capability to provide a test for detection of atherosclerosis and
risk for a myocardial infarction or stroke at its earliest stages. It can be done in the physician’s office and
enables patients to fully understand the state of their cardiovascular health. The test motivates them to
take the steps and follow the physician’s programs to maintain a healthy heart.
Screening for early-stage asymptomatic cancers to prevent late-stage malignancies has been widely
accepted. However, although atherosclerotic cardiovascular disease (e.g. heart attack and stroke) accounts
for more death and disability than all cancers combined, little has been done for screening asymptomatic
patients for cardiovascular disease.
Early detection of cardiovascular disease allows prevention of acute events and alleviates the suffering
from the resulting morbidity of such events. It allows physicians to ensure that they are optimizing patient
treatment based on actual pathology that may be observed through vascular imaging that looks at the
actual state of disease, not just risk factors for disease.
The HeartSmart IMTplus® test quantifies an individual’s risk for a cardiovascular event with a fast,
inexpensive and accurate test that will provide the physician with the most complete picture of the
patient’s vascular health.

A Nation at Risk
In the last seven years, cardiovascular disease in America has increased approximately 33% in virtually all
categories as shown in the table below:
2002 Survey

2009 Survey

Total Cardiovascular Disease

60 million

80 million

High Blood Pressure

50 million

73.6 million

Coronary Heart Disease
 Myocardial Infarction (heart attack)
 Angina Pectoris (chest pain)

12.4 million
7.3 million
6.4 million

16.8 million
7.9 million
9.8 million

Stroke

4.5 million

6.5 million

Source: American Heart Association 2002 and 2009 Heart and Stroke Statistical Updates.
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Women are at Risk, Too
The AHA Survey also provided the following information:


For every woman who dies from breast cancer, eight will die from a heart attack. Although the
number of deaths from breast cancer is stabilizing and even dropping due to early detection and
treatment, heart disease and the resulting morbidity and deaths are increasing for women.



After age 45, the percentage of women with high blood pressure equals that of men. After age 64 a
higher percentage of women than men have high blood pressure.



Each year approximately 55,000 more women than men have strokes.

Carotid Intimal-Media Thickness (CIMT)
Measurement of carotid intimal-media thickness (CIMT or IMT) is one of the best methods for detecting
the early stages of vascular disease. CIMT measures the buildup of the atherosclerosis that starts in the
arterial wall. It is formed from the buildup of plaque within the arteries from fatty substances,
cholesterol, cellular waste, calcium and fibrin.
Atherosclerosis is a progressive disease. As a patient grows older, it is normal to develop some
thickening of the arteries. However, if the atherosclerosis is advanced as measured by CIMT, heart
disease is likely. The buildup may lead to lesions or plaque intruding into the lumen that may partially or
totally block blood flow through an artery.
Detected early, the progression of atherosclerosis in the arterial wall can be arrested and reversed with
proper treatment that may include diet and lifestyle changes by the patient as well as possible
pharmacological intervention1.

Scientific Validation of CIMT
In 2000, the American Heart Association published guidelines that validated ultrasound measurement of
IMT as a test for early detection of cardiovascular disease.
The validity of carotid IMT has been well documented through peer review journals and other articles
and publications from a wide variety of sources. A study in “Circulation” from The Journal of the
American Heart Association found that CIMT is a surrogate marker for atherosclerosis2. The predictive
value of IMT was validated in a study assessing the role of carotid arterial intima-media thickness in
predicting clinical coronary events that was published in the Annals of Internal Medicine3. Similar
articles have been published in “Stroke” from The Journal of the American Heart Association and in the
Journal of the College of Cardiology.
The “2010 ACCF/AHA Guideline for Assessment of Cardiovascular Risk in Asymptomatic Adults: A Report
of the American College of Cardiology Foundation/American Heart Association Task Force on Practice
Guidelines” recommended CIMT for detection of atherosclerosis in asymptomatic patients4.
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The Mayo Clinic summarized the value of carotid IMT in its March, 2009 edition of the Mayo Clinic
“Proceedings” magazine in which it stated the following:
“Conclusion – A CIMT evaluation can detect subclinical vascular disease in young to middle-aged patients
with low FRS and CACS of zero. These findings have important implications for vascular disease
screening and the implementation of primary-prevention strategies5.”
The Screening for Heart Attack Prevention and Education (SHAPE) Task Force has recommended a new
practice guideline for cardiovascular screening in the asymptomatic at-risk population. This group was
comprised of leading cardiologists throughout the country. In summary, the SHAPE Guideline calls for
noninvasive screening of all asymptomatic men 45-75 years of age and asymptomatic women 55-75
years of age (except those defined as very-low-risk) to detect and treat those with sub-clinical
atherosclerosis. The SHAPE Report points out that “In the existing guidelines the low-risk and
intermediate-risk population account for the majority of heart attacks, and only less than 20% of the
total number of the events results from the high-risk population6.”
CIMT has become widely accepted in the patient care community as physicians have recognized the
importance of identifying cardiovascular disease at its earliest stages in the office of the primary care
physician.

The HeartSmart IMTplus® Test
The HeartSmart IMTplus® test provides the best method for early detection of cardiovascular disease
that can be done in the normal physician office without radiological equipment or highly specialized
personnel.
HeartSmart IMT looks at the level of atherosclerosis in the arterial wall caused by the normal buildup of
cellular waste, fatty deposits and cholesterol using safe, non-invasive ultrasound imaging. A simple
ultrasound scan is done by existing office personnel and sent to the HeartSmart lab for processing,
analysis, IMT measurement and reporting.




HeartSmart IMTplus® examines the state of the cardiovascular disease itself instead of looking at risk
factors for the disease
HeartSmart IMTplus® provides early detection and predictive assessment of risk of a heart attack or
stroke
Report results allow physicians to effectively treat the disease instead of treating risk factors

Differences between IMT and “Conventional” Carotid Ultrasound
Patients, as well as many physicians, are often uncertain about the differences between HeartSmart
IMTplus® and what is viewed as “conventional” carotid ultrasound using Doppler to measure blood flow
in the artery. Some patients have these kinds of Doppler tests done, through mobile screening
companies as well as in their physician’s office. However, there is a great deal of difference between the
two tests and what they tell physicians and patients about the patient’s cardiovascular health.
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The HeartSmart IMT test is a preventive screening test to detect disease before the patient has an event
which could range anywhere from mild symptoms to sudden death.

Benefits of IMT over Doppler


The carotid Doppler test is, in fact, a carotid ultrasound test but provides much different information
than CIMT. In addition, it has significant limitations for early detection of atherosclerosis. The
Doppler test only looks at blood flow which will not show significant impedance until blockage is
over 50%. This is very limiting in that:
o In the Doppler test, stenosis isn’t considered clinically significant until blockage is 70% or more
o At 70% stenosis, patients can still pass a stress test on a treadmill
o 68% of all heart attacks occur in patients with less than 50% blockage
o 86% of heart attacks occur in people with less than 70% blockage



Doppler does not look at the vascular bed and assess the actual degree of atherosclerosis in the
arterial wall. HeartSmart measures the atherosclerotic buildup in the intimal-medial layer of the
artery which can be significant even before there is the presence of plaque or lesions that would
show up on Doppler. The reason this is important can be seen in the following model:

Glagov’s Coronary Remodeling Hypothesis
Progression
Compensatory expansion
maintains constant lumen

Normal
Vessel

Minimal
CAD

Moderate
CAD

Expansion
Overcome:
Lumen narrows

Severe
CAD

Regression
Adapted from Glagov S et al. New Eng J Med 1987;316:1371-1375

As plaque accumulates, the arterial wall often reacts by remodelling. As atherosclerosis progresses
toward the more severe stages pictured on the right, the lumen remains constant because of
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compensatory expansion of the arterial wall. Eventually, however, in more severe stages of the disease,
the artery is unable to expand further and the lumen begins to narrow.
The same process may work in reverse with disease regression. That is, plaque can be removed from the
arterial wall with little change in lumen size. Therefore, the mildly narrowed lumen may be a less
sensitive marker for the progression or regression of disease than direct estimates of plaque size.


Even if the Doppler test identifies plaque, it does not look at the plaque characteristics to assess the
vulnerability to rupture. HeartSmart IMTplus® assesses plaque character and reports that to the
physician and the patient. This is especially important in that a soft or mixed plaque can be
stabilized with dietary supplementation – products often provided by the physician.



The HeartSmart IMTplus® test also provides a relative risk by age and gender that is provided on the
HeartSmart IMTplus® report if the patient has pathology. Giving the patient an indication of
increased level of risk becomes very motivational in getting patients to make changes needed to
improve cardiovascular health.

Doppler studies require a highly skilled (and expensive) sonographer with much more expensive
equipment and a complete peripheral vascular study generally requires medical justification – usually
from the patient having experienced symptoms of heart disease. The HeartSmart IMTplus® test may
provide such evidence and the need for further testing. Physicians use the HeartSmart IMTplus® test
results to frequently make referrals resulting in life-saving intervention by specialists.

IMT and Coronary Calcium Scoring
The other primary cardiovascular imaging modality for assessing disease is coronary artery calcium
scoring (CACS). This is done using a radiological CT scanner and provides images of the calcified plaque
that may be present in the coronary arteries. CACS is also proven to be a predictor of future heart
attacks. It measures the actual buildup of calcified plaque in the arteries of the heart.
Although CACS can be a valuable test and is widely used because of it has been available much longer
that CIMT, the two tests provide very different information. The tests look at different vascular beds –
CACS at the coronary arteries and CIMT at the carotid artery. CIMT measures the atherosclerosis in the
arterial wall which is not done by CACS. In addition, CIMT often reveals the presence of soft or mixed
plaques not seen by CACS.
CIMT may also be better at detecting subclinical atherosclerosis in patients with low Framingham Risk
Scores (FRS) as shown in a recent study that concluded “In asymptomatic patients without CV disease,
CIMT and plaque assessment are more likely to revise FRS than CACS. Body mass index predicts
increased CIMT in low-FRS subjects. These findings may have broad implications for screening in low-FRS
subjects7.”

Who Should Have the HeartSmart IMTplus® Test?
As pointed out above, the SHAPE Guideline calls for noninvasive screening of all asymptomatic men 4575 years of age and asymptomatic women 55-75 years of age (except those defined as very-low-risk) to
6

detect and treat those with sub-clinical atherosclerosis. In addition, younger patients with major risk
factors such as hypertension, hypercholesterolemia, obesity, diabetes or metabolic syndrome should be
screened.
SHAPE estimated 50 million as the number of people who would be candidates for
noninvasive screening and evaluation.
Each HeartSmart IMTplus® report is customized for the individual patient. The patient’s IMT is compared
against outcome data from a 40,000 patient database with an average of a six-year follow up to
determine the risk for a cardiovascular event. Once patients know their risk, they can develop defensive
strategies of lifestyle and dietary changes or make better choices about prescription drugs. Doctors can
safely use HeartSmart IMTplus® as needed to monitor the effectiveness of intervention. With effective
treatment, regression of disease can be often seen in as little as eight to twelve months.

The HeartSmart IMTplus® Process
The HeartSmart IMTplus® test can be performed in any physician’s office. The test takes only 10 minutes
and the ultrasound images are sent to the HeartSmart lab for processing, analysis, IMT measurement
and reporting. The process HeartSmart IMTplus® can be easily seen in the diagram below.

Data is electronically sent
to secure HeartSmart
server and downloaded
for analysis by highly
skilled technicians

Patient has 10 min ultrasound
scan in the physician office

Software measures the
IMT and generates
report including lesion
assessment for size and
vulnerability

Physician receives HeartSmart
IMT report online within 48
hours to review with patient
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The HeartSmart IMTplus® protocol utilizes a long-length digital video scan of the entire carotid tree. This
provides an extensive analysis of the common carotid artery (CCA) as well as the internal and external
carotid artery (ICA and ECA) in both transverse and sagittal planes.
In addition to providing more data for greater accuracy of IMT measurement, the HeartSmart IMTplus®
protocol provides a thorough examination to detect soft, mixed, or calcified plaque that may only be
visible in the transverse plane.
The IMT scan is processed in a centralized laboratory by highly trained and experienced analysts using
proprietary measurement algorithms and computerized edge detection technology that allow frame-byframe analysis of the digital video.
Centralized laboratory processing eliminates inter-operator variability and enables HeartSmart IMTplus®
to provide an unparalleled level of accuracy and reproducibility.

Reimbursement
There are varying practices among healthcare providers regarding reimbursement for carotid ultrasound
tests where CIMT measurement for the early detection of cardiovascular disease is included. The
following section outlines background information related to reimbursement and some of the current
approaches taken by various physicians, physician groups and institutions around the country regarding
reimbursement for carotid ultrasound testing involving CIMT measurement.
Healthcare reimbursement regulations and practices are complex and require the advice of experts. It is
incumbent on providers to consult their own experts and is the sole responsibility of the health care
provider of service to verify reimbursement policies and select the appropriate CPT® and ICD‐9 codes to
accurately reflect the patient’s conditions and testing procedure.

Background
Prior to 2006, there was little use of CIMT outside of the research arena and few doctors were aware of
its value in the early detection of atherosclerosis and as a predictor of coronary events. In addition, the
technology was just emerging and was not as sufficiently reliable and as clinically validated as it is today.
In January, 2006 a Category III investigational CPT® code was established specifically for the CIMT
procedure (CPT 0126T – Common carotid-intima-media thickness (IMT) study for evaluation of
atherosclerotic burden or coronary heart disease risk factor assessment). Category III codes are
assigned to emerging technology, services and procedures and allow for data collection on clinical
efficacy, utilization and outcomes. No relative value units (RVUs) are assigned to Category III codes and
thus there is no predetermined payment amount. At this time, there is generally no reimbursement
under CPT 0126T with the notable exception of Texas which recently passed legislation requiring
reimbursement under CPT 0126T provided certain criteria are met.
Insurers resist reimbursement for investigational codes until sufficient evidence of benefit has been
established. There are efforts to gain the support of insurers for carotid IMT reimbursement and the
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current investigational code may become reimbursable in the future due the recognition of its value by
the American Heart Association, the American College of Cardiology and the American Society of
Echocardiography.
In some instances, physicians have received reimbursement under the temporary code through direct
negotiation with a limited number of insurers who have approved reimbursement.

Current Reimbursement Practices
For those physicians who were the early adopters of CIMT testing, there were no specific CPT® codes for
IMT measurement. Physicians relied on existing ultrasound codes for carotid artery studies. The two
primary codes for ultrasound scans of the carotid artery are:
CPT 93880
CPT 93882

Duplex scan of extracranial arteries; complete bilateral study
Duplex scan of extracranial arteries; unilateral or limited study

Physicians and institutions primarily used CPT 93882 in conjunction an appropriate ICD-9 diagnostic code
and designated the scan as a “limited carotid ultrasound” which has resulted in reimbursement when
the patient had indicators or risk factors for coronary heart disease and an ICD-9 code is assigned for
such diagnoses as:




Diabetes
Hypertension
Smoking





Hypercholesterolemia
HLD Deficiency
Metabolic syndrome

With such medical justification, this practice continues to be used by physicians with private insurance
companies. Private insurers appear to make a distinction between carotid ultrasound done for
“evaluation” when patients have major risk factors or known disease as indicated by the ICD-9 codes vs.
a “screening” for patients that have no medical justification for the scan. Numerous Internet websites
for physician practices have likewise indicated that insurers are reimbursing for “limited carotid
ultrasound” that includes IMT measurement under these circumstances.

CIMT as a Cash-Pay Test
Depending on the location, many physicians elect to provide the carotid IMT test as a fee-for-service or
“cash pay” test which may have certain advantages.
The physician is free to charge any amount he or she deems appropriate given the physician practice,
patient demographics and other services the physician provides. These charges range from $275 to
$350. For example, at a major hospital in Los Angeles the cash-pay charge for IMT tests was $450.
These amounts are generally substantially higher than amounts reimbursed under the existing codes.
Physicians often state that their patients will not pay cash for such tests. However, other tests such as
EBCT (calcium scoring) are ordered routinely for which the patient must often pay cash. The costs of
these tests are generally higher than the amounts charged for the CIMT test.
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The reality is that many of these same patients are regularly paying $150 to $200 or more for screenings
and tests in venues outside of the physician office such as health fairs, health clubs and mobile services
at shopping centers and community facilities.
Provided the reasons are appropriate, patients will generally go ahead with the CIMT test if it is
explained and recommended by the physician.
When patients do pay cash, they may subsequently submit the charges for reimbursement to their
insurers if they wish to do so and it would be up to the individual insurer as to whether or not there
would be any reimbursed amount. Depending on the type of insurance coverage the patient carries, the
patient may be reimbursed directly from his or her insurer.

Summary
The evidence of the benefits from using IMT for early detection of cardiovascular disease is
overwhelming. It has led to the endorsements by American Heart Association, The American College of
Cardiology, the American Society of Echocardiography and SHAPE.
Physicians using HeartSmart IMTplus® will join countless other health care professionals who value
preventative medicine and who are on the leading edge in providing early detection of cardiovascular
disease for their patients. The HeartSmart IMTplus® test gives the physician the complete picture of the
patient’s cardiovascular risk, providing much more effective patient management for the prevention of
heart attacks and strokes.
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Appendix A
Sample HeartSmart IMTplus® Report
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HeartSmart IMTplus® Report Card Results Description
The HeartSmart IMTplus® Report Card is the result of a test for the early detection of cardiovascular
disease. The test uses an ultrasound scan to measure the intima-media thickness (IMT) of the common
carotid artery to determine the extent of atherosclerosis in the arterial wall. Carotid IMT and
plaque/lesion detection is a well established measure for assessing cardiovascular risk and the extent of
atherosclerosis.
Atherosclerosis is a progressive disease that is characterized by a buildup of plaque within the arteries.
Plaque is formed from fatty substances, cholesterol, cellular waste, calcium and fibrin. It may partially or
totally block the blood’s flow through an artery. As a patient grows older, it is normal to develop some
thickening of the arteries. However, if the arteriosclerosis is advanced, heart disease is likely.
The advantage of HeartSmart IMTplus® is that it looks at the actual state of the disease by measuring the
degree of atherosclerosis and assessing the presence of lesions or plaque in the carotid artery instead of
just assessing risk factors for disease.
The HeartSmart IMT Report uses a graphic illustration on the front page of the report and gives the
patient a “grade” of A through E based on comparing the actual IMT measurement to outcome data
from a database of 40,000 patients with an average 6 year follow up. The grade provides a ratio of
increased risk for a coronary event based on age and gender as follows:
IMT Score
A
B
C
D
E

Likelihood of Significant Disease

Relative risk of Clinical Event

Very Unlikely
Unlikely
Possible
Probable
Present

No increased risk
Minimal increased risk
Risk increased 1.5 x
Risk increased 1.5x to 2.0x
Risk increased to 2.7x

Although the carotid wall thickness is related to the severity of coronary artery disease and to narrowing
of carotid arteries, it does not correspond to the site of the precise blockage of the coronary arteries.
The HeartSmart IMTplus® is an assessment for: (1) an indication of the likelihood of the presence of
coronary artery disease or the likelihood of developing coronary artery disease; (2) a benchmark against
which to measure the progression of vascular disease and the effectiveness of prescribed treatment;
and (3) the likelihood that a stroke will occur.
Prevention and detection of coronary artery disease and stroke is complex. IMT can be a valuable tool in
conjunction with the patient’s medical history, known risk factors and other test results for the physician
and the patient to determine relative risk and implement appropriate strategies to minimize the risk of
future cardiovascular events.
Patients developing symptoms that are suggestive of coronary artery disease such as chest pain,
shortness of breath, unexplained dizziness or nausea should seek immediate evaluation by their
physician.
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Report Card
Report For

Center

Created

Gender

Phineous Abernathy

HeartSmart IMT plus

9/20/2008

Male

Carotid
Assessment

A

B

Good

Satisfactory

D.O.B

C

D

Concern

Serious

9/9/1 946

-- | PDF

E
Highest Risk

Intima-Media
Thickness

Additional
Findings

Plaque
Character

Percent
Stenosis

Comments:
Carotid IMT Assessment
Your risk of experiencing a heart attack or stroke is graded by zone. The zone
assigned is age and gender appropriate to you. The relationship of Intima-Media
Thickness (IMT) to atherosclerosis is well established. The results summarized on
this page represent the most significant findings of your test measurements.

Additional Findings
Please note that all findings in addition to the IMT analysis and
measurement are incidental. Your physician will determine the significance in
conjunction with your medical history, known risk factors, other test results and
symptoms.

Intima-Media Thickness
The Intimal-Medial Thickness (IMT) measurement is an accurate way of viewing
the effect of atherosclerosis or hardening of the arteries. The thicker the
measurement, the more disease is present. Studies show that in about 70% of the
time the disease processes similarly affect the carotid and coronary arteries.

Plaque Vulnerability
Soft plaques are small pools of cholesterol that have collected in the wall of the
artery. Soft plaque is a component of mixed plaque and differs from hard calcific
plaque. When soft plaques become inflamed, they can rupture releasing their
contents into the blood stream. This event triggers the formation of a blood clot
that can block the blood flow through the artery leading to a heart attack or
stroke.

Patient Notification
Prevention and detection of the coronary artery disease and stroke is complex.
Normal or thin Carotid IMT does not completely exclude coronary artery
disease; it only indicates it is less likely. The results of this test should be
interpreted in conjunction with your medical history, known risk factors, other
test results and symptoms.

Percent Stenosis
Stenosis or blockage of the artery occurs when plaques become stabilized due
to a build-up of calcified scar tissue. These plaques rarely rupture but when they
become large, they can reduce the flow of blood to critical areas. In general,
blockages must exceed 75% before they are considered medically important.
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Report Card
Report For

Center

Created

0.912mm
Location
IMT measurements are calculated at the distal common carotid artery (far wall)
just before it branches into the internal and external carotid.

Left/Right Side
Both the right and left carotid arteries are used in our

Gender

D.O.B

0.929mm

IMT Assessment/Thickness Scale
The age and gender appropriate assessment of the extent of atherosclerosis in
your carotid arteries is translated into normal, moderate and significant. It is
possible to have normal IMT and yet lesions may be present.
Your Ultrasound Image
Included in this report are the ultrasound images that were used to measure
your IMT.
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Report Card
Report For

Center

Created

Gender

Phineous Abernathy

HeartSmart IMT plus

9/20/2008

Male

BULB-

Quality
Any lesions detected during the IMT analysis is translated into a single or multiple
indicator.
Location
The bulb or bifurcation is located at the point where the common carotid artery
splits into the internal and external carotid arteries.

D.O.B

9/9/1 946

-- | PDF

BULB-

Percent Stenosis
Stenosis is the narrowing of the arteries. The report simplifies the extent of your
stenosis in the “greater that 50%” or “less than 50%.”

Your Ultrasound Image
Included in this report are the ultrasound images that were used to analyze the
nature of your plaque or lesions.
Density Assessment Scale
Soft plaque is the most dangerous because it can break loose and travel through
the bloodstream. Calcified plaque is hard and mixed is a combination of hard and
soft plaque.
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Report Card
Report For

Center

Created

Gender

Phineous Abernathy

HeartSmart IMT plus

9/20/2008

Male

17

D.O.B

9/9/1 946

-- | PDF

Report Card
Report For

Center

Created

Gender

Phineous Abernathy

HeartSmart IMT plus

9/20/2008

Male

18

D.O.B

9/9/1 946

-- | PDF

Report Card
Report For

Center

Created

Gender

Phineous Abernathy

HeartSmart IMT plus

9/20/2008

Male

19

D.O.B

9/9/1 946

-- | PDF

Report Card
Report For

Center

Created

Gender

Phineous Abernathy

HeartSmart IMT plus

9/20/2008

Male

D.O.B

9/9/1946

PDF

