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OKLAHOMA HEART INSTITUTE is uniquely positioned to provide

complete cardiovascular and endocrinology care.

In this issue, the articles reflect the diversity of problems being

sent to Oklahoma Heart Institute by our referring physicians.  

Dr. Kaneshige is Director of the Oklahoma Heart Institute at

Hillcrest Congestive Heart Failure Center.  The Center has been

very successful in managing the difficult to control heart failure

patients and has successfully kept the majority of these patients

from requiring recurrent admissions to the hospital for exacerba-

tion of their heart failure.  

Oklahoma Heart Institute has brought the technique of percuta-

neous closures of patent foramen ovale (PFO) in adults to the

Tulsa area.  This allows patients with PFO and recurrent paradoxi-

cal embolic events a more definitive treatment option than medical

therapy with chronic anticoagulation. In addition, it provides cura-

tive treatment without the patient having to undergo open-heart

surgery.  

Dr. Ivanoff addresses issues of percutaneous carotid stenting

procedures as an alternative to surgical carotid endarterectomies.  

Dr. Aspenson, from the Division of Endocrinology at Oklahoma

Heart Institute, discusses thyroid nodules and their evaluation and

treatment. The diversity of cardiovascular disease and the close

relationship between endocrinology and cardiology keep us chal-

lenged and provide the impetus for our growth at Oklahoma Heart

Institute.  

We appreciate your vote of confidence as you continue to send

us diverse, interesting, and challenging cases.  We hope you enjoy

these articles and welcome any comments or suggestions in

regards to the magazine’s content.

Sincerely, 

Wayne N. Leimbach, M.D.

To  Our  Readers



5

Ultrasonography (US) has been used
to examine the thyroid since the 1960s.
The thyroid is an ideal structure for this
imaging modality due to its superficial
location, small size, and increased
echogenicity in comparison to sur-
rounding tissues. As technology has
improved, there has been an ever-
increasing number of studies examining
the utility of ultrasound in the diagnosis
and management of thyroid disease.
Since the late 1960s, the number of arti-
cles related to thyroid ultrasonography
has increased from approximately one
per annum to one hundred-twenty per
annum. 

In the early years of ultrasound,
endocrinologists did not embrace the
technology due to the high cost of
equipment and relatively poor quality
images. In the early 1990s, however,
studies confirmed the superiority of fine
needle aspiration biopsy (FNAB) over
radioactive iodine uptake/scan as the
more accurate and cost-effective initial
approach to thyroid nodule evaluation.
The utility of thyroid ultrasonography in
assisting fine needle aspiration biopsy,

combined with less expensive, higher
resolution ultrasound technology,
spurred a great resurgence of interest in
clinic-based thyroid US amongst clinical
endocrinologists. 

Today, thyroid ultrasonography is
widely used in endocrinology clinics.
The most common applications are to
define nodule characteristics and guide
fine needle aspiration biopsy. Less com-
monly applied, but routine, uses are to
examine lymph nodes in newly diag-
nosed and follow-up patients with dif-
ferentiated thyroid cancer (DTC) or
medullary thyroid cancer (MTC), and to
use color Doppler US to differentiate
Type 1 and 2 amiodarone-induced thy-
rotoxicosis. In a few centers, ultrasound
is being used to guide needle placement
for percutaneous ethanol ablation of
benign cystic nodules and laser thermal
ablation of benign solid nodules.

The main indication for thyroid
ultrasonography is to define and clarify
nodule characteristics. The use of thy-
roid ultrasound to examine glands that
are normal on palpation should be dis-
couraged; between 19-35% of asympto-

matic adults may have nodules
detectable on thyroid ultrasound. That
said, there are several instances when
thyroid ultrasonography could be rea-
sonably considered in an asymptomatic
patient with a “normal” exam: history of
childhood neck irradiation (post-
Chernobyl experience with mobile thy-
roid ultrasonography units confirms
this indication), history of familial thy-
roid cancer (papillary or medullary),
thyroid cancer discovered in a patho-
logic lymph node excision, and history
of hemi-thyroidectomy for thyroid can-
cer. There are several reasons to per-
form thyroid ultrasonography on
patients with palpable thyroid abnor-
malities. First, studies have demonstrat-
ed that 16% of patients with palpable,
solitary thyroid “nodules” have no
abnormalities on ultrasound. Similarly,
patients described as having a palpably
asymmetric thyroid, without mention of
a nodule or a “multinodular goiter”
(MNG), have an 18% likelihood of hav-
ing no nodule or sub-centimeter nod-
ules on ultrasonography. Most of the
patients with multinodular goiter on

Thyroid and Neck
Ultrasonography in 
Endocrine Practice

■ by D. Erik Aspenson, MD, FACE, FACP

Endocrinology and cardiology have become extremely interlinked, so that rhythm disorders and heart failure prob-

lems often are found to be secondary to endocrine problems. Endocrinologists and cardiologists now manage the

major risk factors of diabetes mellitus, hypertension and hyperlipidemia. Dr. Aspenson, in Oklahoma Heart

Institute’s Division of Endocrinology, is a subspecialist in Endocrinology, Metabolism and Hypertension, with

expertise in diabetes, lipids, hypertension and thyroid diseases.
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exam and absent sonographic nodules
have autoimmune thyroiditis. Secondly,
nodules estimated to be 1-1.5 cm by
palpation are sonographically meas-
ured to be > 0.5cm different (usually
larger) in 50% of cases. This apparent
inaccuracy of palpation to detect size is

also present when estimating goiter
size and is not surprising given the
obvious difficulty estimating the size of
a 3D object after palpating one surface.
The size discrepancy is important
because the generally accepted cut-off
requiring fine needle aspiration biopsy
is >1.5cm. Finally, 45-50% of patients
with a single palpable nodule will have
an additional nodule on US; twenty-five
percent of these nodules will be greater
than one centimeter. 

Several ultrasonography characteris-
tics of thyroid nodules have been asso-

ciated with malignancy (Table 1). The
most easily classified is echogenicity.
Normal thyroid tissue is hyperechoic
(echo bright) compared to surrounding
muscle tissue. Hypoechogenic thyroid
tissue is defined as tissue less
echogenic than normal thyroid and

often appears similar to
muscle on ultrasonogra-
phy. A diffusely heteroge-
neous and hypoechoic
thyroid suggests the
presence of autoimmune
thyroid disease. Figure 1
demonstrates this finding
by comparing the trans-
verse view of the right
thyroid lobe of a patient
with Hashimoto’s thy-
roiditis vs. the same view
of the thyroid of a “nor-
mal” patient. A finding of
a nodule that is hypoe-

choic has a median sensitivity of 83%
for thyroid carcinoma but a low speci-
ficity of 49%. By considering only solid
hypoechoic nodules and eliminating
complex nodules (apparent solid and
fluid components) from consideration,
the specificity rises to 70% with the
same sensitivity. Still, then, 30% of
hypoechoic solid nodules will be
benign. An ultrasonography finding of
hypoechogenicity even in comparison
to muscle, “marked hypoechogenicity,”
in a solid nodule is 94% specific for car-
cinoma but insensitive (27%). Irregular

border on ultrasonography examination
of a nodule, i.e., blurred, irregular, or
lobulated border vs. a well defined
smooth border is 64% sensitive and 84%
specific for carcinoma. The presence of
a thick hypoechogenic rim or halo

around a nodule is reassuring. The
absence of a halo or a thin, incomplete
halo is 66% sensitive but nonspecific
for carcinoma. Some type of calcifica-
tion is present in up to 30% of thyroid
nodules. Macrocalcifications appear as
dysmorphic chunks or peripheral curvi-
linear/eggshell-like echo intense struc-
tures that cast an echo shadow.
Microcalcifications appear as small
intranodular punctate hyperechoic
spots without posterior shadowing.
The sensitivity of microcalculi is only
40%. Color Doppler ultrasonography
can be used to ascertain the blood flow
characteristics of thyroid nodules.
Nodules can be categorized into one of
three groups: absent flow, perinodular
with faint or absent intranodular flow,
or increased intranodular flow com-
pared to surrounding thyroid tissue.
Increased intranodular vascularity is
abnormal; it is 70% sensitive but less
than 50% specific for malignancy.

No thyroid nodule ultrasound char-
acteristic alone has the sensitivity or
specificity of fine needle aspiration
biopsy. However, multiple characteris-
tics, when present together, greatly
increase the odds ratio that a given
nodule is malignant. The role, then, for

Table 1

Thyroid Nodule Ultrasound Characteristics
Associated with Malignancy

• Hypoechogenicity

• Irregular or lobulated border

• Absent or irregular thick “halo”

• Microcalcifications

• Increased intranodular vascularity



ultrasonography as it pertains to defin-
ing nodule characteristics is threefold:
identify additional non-palpable nod-
ules, aid in decisions regarding which
of multiple nodules present should be
biopsied first, and aid in decision-mak-
ing regarding the potential need to
biopsy <1.5cm nodules if multiple sus-
picious ultrasonography characteristics
are present. Several researchers have
shown that the incidence of carcinoma
in non-palpable nodules is similar to
that in palpable nodules. Not surpris-
ingly then, an approach relying on
echo criteria instead of size criteria to
prompt fine needle aspiration biopsy
resulted in a 35% increased cancer
detection rate in conjunction with 50%
fewer biopsies performed. Consensus
still dictates those nodules greater
than 1.5cm be biopsied, but ultra-
sonography characteristics of non-pal-
pable or less than 1.5cm nodules are
useful for making decisions about fine
needle aspiration biopsy.  

Ultrasound guided fine needle
aspiration biopsy (US FNAB) has
improved accuracy and safety over
fine needle aspiration biopsy without
ultrasonography. It is an essential
technique when biopsy is performed
on non-palpable nodules and most
nodules < 1.5cm. Because the needle
tip can be sonographically visualized
during the procedure the risk of tra-
cheal or carotid puncture are
reduced, and the endocrinologist can
sample the solid, peripheral compo-
nent of complex nodules. Example:
fine needle aspiration biopsy was per-
formed twice on the nodule in Figure
2 with inconclusive results. Only evi-
dence of old hemorrhage and scant
colloid were noted on cytological
examination. With ultrasonography
fine needle aspiration biopsy, the nee-
dle was directed into the mural, irreg-
ularly bordered tissue containing
microcalcifications. Cytological diag-
nosis confirmed papillary thyroid can-
cer. The addition of ultrasonography
decreased the frequency of inade-
quate specimens from 15% to 3% in a
recent large series. 

Ultrasound studies of the neck, for
any reason, often note normal and
abnormal lymph nodes (LN). Lymph
nodes are frequently noted because
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40% of the lymph nodes in the human
body reside in the neck. Ultrasonography
of the neck to examine lymph nodes is
performed routinely on pre-operative
patients with newly diagnosed thyroid
cancer and in follow up of patients with
known cancer; differentiated thyroid
cancer and medullary thyroid cancer
metastasize early and often to the neck
nodes. Pre-operative neck ultrasound
may note pathologic appearing lymph
nodes that require biopsy. Sensitivity
and specificity of thyroid ultrasonogra-
phy characteristics suggesting lymph
nodes metastatic involvement have
been published (Table 2). The overall
positive predictive value (PPV) of ultra-
sonography alone is only 48%; given the
relatively high specificity of most of the
ultrasonography findings (absent hilum
excepted), abnormal lymph nodes on
ultrasonography exam warrant fine nee-
dle aspiration biopsy with needle
washout exam for thyroglobulin
(FNAB+TG). The positive predictive
value and negative predictive values of
FNAB+TG are 94.7% and 91.4% respec-
tively. Identification of metastatic dis-
ease in the neck is obviously important.
Pre-thyroidectomy it may change the
scope of the initial operation. For
instance, discovery of lateral node
metastases will prompt a surgeon to
expand the near total thyroidectomy to
include a lateral neck dissection with
lymph node removal. In cancer follow
up cases it may indicate a need for sur-
gical removal of bulky disease before
further ablation treatments are pursued. 

Ultrasound use to guide ethanol
injection for ablation of symptomatic
benign cystic nodules and for filament
placement for laser thermal ablation of
symptomatic benign solid nodules has
been pioneered in Italy. Currently, few
centers perform these techniques state-
side, but the technique is now being
actively taught to endocrinology fellows
and current practitioners.

The improved images and declining
costs of mobile, high resolution ultra-
sound, applied in real-time by the physi-
cian, have produced a revolution in the
endocrinologist’s approach to the diag-
nosis of nodular thyroid disease, thyroid
cancer management and monitoring,
and increasingly, the treatment of nodu-
lar disease.
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At Guidant, we’re pioneering 

a new level of life-saving cardiac

and vascular technology to give

patients another day. Another

year. Another lifetime. Guidant is

proud to support the Oklahoma

Heart Institute.

We believe every day is worth living.

w w w . g u i d a n t . c o m

Myra received five Guidant stents in 2001

Table 2
Sensitivity and Specificity of Ultrasonographic

Findings of Malignant Involvement of Cervical Lymph Nodes

Feature Sensitivity (%) Specificity (%)
Size (short axis (AP) >8mm 42 87
Shape (S:L>=0.5) 81 77
Microcalcifications 37 91
Absent hilum 88 35
Cystic pattern 38 87
Diffuse vascularization 65 91
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Heart failure is a chronic, progressive,
and debilitative disease process account-
ing for substantial morbidity and mortality.
It is a complex clinical syndrome describ-
ing the inability of the heart to meet the
metabolic needs of the body or doing so by
using abnormal hemodynamic conditions
(high filling pressures).  Traditionally, the
disease pertains to patients with impaired
left ventricular function (systolic heart fail-
ure), though a significant percentage of
heart failure patients today have normal
systolic function (diastolic heart failure).
There are presently about 5 million
Americans with chronic heart failure.
These patients are at significant risk for
acute decompensation and need for hospi-
talization.  There will be approximately 1
million patients hospitalized this year for
acute decompensated heart failure.  This
will result in a cost of $25 billion annually
for inpatient care, the major expenditure
for heart failure care.  Acute decompensat-
ed heart failure is the most common cause
for hospital admission in patients over the
age of 65.  Any measure that will improve
diagnosis, treatment, and shift of care to
the outpatient setting would have a favor-
able impact on the massive economic
costs caused by this disease process
(Figure 1).  

Heart failure patients are complicated
patients who face many challenges.
Besides heart failure, approximately 50% of
patients have three or more co-morbidities,
such as hypertension, diabetes, coronary
artery disease, and renal insufficiency
(Figure 2).  Heart failure patients are on an
average of six medications.  Nationally,

only 10% complete their annual prescrip-
tion regimen, and one-third never refill any
heart failure prescription medications.
Approximately 78% of patients have had at
least two hospital admissions per year.  Of
those hospitalized, one-third will be rehos-
pitalized in 90 days.

Oklahoma Heart Institute at Hillcrest’s
CHF CARE Center is a specialized clinic
dedicated to the treatment of patients with

heart failure of any cause (systolic or dias-
tolic).  The CHF CARE Center was
launched on June 15th, 1999 as an effort to
offer services not previously available in
Tulsa.  Using the established guidelines of
heart failure treatment, the clinic institutes
an integrated comprehensive approach to
treating the complex heart failure patient.
The clinic is comprised of a heart failure
cardiologist, a clinical nurse specialist, an
acute care team of nurses and technicians,
and support administration.
Complementary to this team are the behav-
ioral (psychosocial), physical therapy/exer-
cise physiology, and nutritional services.
Hospice services are available for those
with severe endstage heart failure.  The
heart failure clinic is thus able to imple-
ment measures to achieve the goals of
improving heart failure symptoms and
quality of life.  In addition, delivery of cut-
ting edge therapy and technology to heart
failure patients have resulted not only in
prevention of disease progression and
deterioration, but also reversal of the dis-
ease process and normalization of cardiac
function (Figure 3).

A patient referred to the heart failure
clinic will undergo a detailed systematic
evaluation, both diagnostic and therapeu-
tic.  The patient will have extensive evalu-
ation of medical therapies, as well as diag-
nostic evaluations in the specific cause of
his or her heart failure.  He or she will
undergo comprehensive and continuing
patient education.  Close patient monitor-
ing with daily computerized phone inter-
action (telemanagement) provides optimal
surveillance and early problem recogni-

■ by Alan M. Kaneshige, MD, FACC

The Heart Failure Clinic
The Next Option for Managing Heart Failure

• Afflicts 5 million people in the U.S.
• More than 500,000 new cases per year
• Leading cause of hospitalization age >65
• Approximately 25 billion dollars a year for

hospitalizations
• Mild CHF risk of death 5-10% a year
• Advanced CHF risk of death 30-40% a year

Figure 1
Clinical Significance of Heart Failure

• Coronary Artery Disease or history of MI
• Hypertension
• Valvular heart disease
• Asymptomatic LV dysfunction 
• Alcoholism
• Diabetes
• Congenital heart defects
• Other:

—Obesity
—Age
—Reduced or falling vital capacity
—Smoking
—High or low hematocrit level
—Left Ventricular Hypertrophy

Figure 2
Risk Factors for Heart Failure
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tion.  In this way, as well as with the devel-
opment of effective treatment algorithms,
acute decompensated heart failure and
recurrent hospitalization can be avoided.
With a clinic referral, the patient will have
immediate access to expert clinical staff
for any heart failure issues.  The patient
will be encouraged to actively participate
in his/her own care, including monitoring
of daily weights, sodium and fluid restric-
tion, and lifestyle modification.  With
intense monitoring and detailed follow-up,
the heart failure clinic has been able to
achieve usage of standard of care medica-

tions (angiotensin-converting enzyme
inhibitors, angiotensin receptor blockers,

beta blockers, and aldosterone inhibitors)
in more than 90 percent of the clinic
patients at dosages recommended by the
heart failure trials.  Close titration of these
medications has allowed many patients to
achieve goal dosages.  

Intense medical therapy and lifestyle
modification are important elements to the
ongoing treatment of the heart failure
patient.  In cases of very advanced heart
failure, not responsive to oral medications,
the heart failure clinic offers intermittent
intravenous infusion therapy with neseri-
tide (Natrecor), a naturietic peptide used
in acute decompensated heart failure.
Intermittent infusion therapy offers outpa-
tient compensation of heart failure patients
who would have been repeatedly admitted
to the hospital.  Consequently, marginal
patients in need of a “tune-up,” or chronic
patients with acute exacerbation of symp-
toms, can be treated without a hospital
admission.  Intravenous diuretic therapy is
also available for patients with acute
decompensation.  With these measures,
the heart failure clinic has been able to
avert recurrent hospitalizations and emer-
gency room visits of heart failure patients.
The costs of outpatient therapies have
resulted in savings from the more costly
inpatient and ER treatments.  

The heart failure clinic works closely
with electrophysiologists to determine
which patients would benefit from biven-
tricular pacemaker and defibrillator tech-
nology.  Approximately 70% of advanced
heart failure patients receiving a biven-
tricular device improve at least one New
York Heart Association functional class.
The advanced heart failure patient is also
at most risk for sudden cardiac death, and
consequently, implantable cardiodefibril-
lator (ICD) therapy is an important aspect
of the clinic.  

The heart failure clinic is active in
research protocols involving electrophys-
iology and drug therapy.  The CHF CARE
Center has been part of the CONTAK CD,
CONTAK CD CAPS, and COMPANION
trials involving biventricular device tech-
nology.  Pharmacological trials have
included OVERTURE, RENAISSANCE,
A-HEFT, and FUSION II studies.  The
clinic also participates in ongoing clini-
cal data registries for heart failure, such
as ADHERE and ADVANCENT.  In this
way, cutting edge information, treatment,
and technologies are available to the
clinic patients.

The Oklahoma Heart Institute at
continued on page 20

• Good quality of life

• Improved functional capacity

• Improved survival

• Maintain fluid balance

• Reduce hospitalizations

• Re-establish patient productivity

• Continue to explore new avenues 
of therapy

Figure 3
Goals of Heart Failure Therapy

Digirad Corp. • 13950 Stowe Dr. • Poway, CA 92064-8803
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SERVICES OF OKLAHOMA 
HEART INSTITUTE
Noninvasive Cardiology
• Nuclear Cardiology
• Echocardiography & Doppler Studies
• Nuclear and Echocardiographic

Exercise & Pharmacological Stress
Testing

• Transesophageal Echocardiography
• Arterial Venous Peripheral Vascular

Imaging & Doppler Studies
• Peripheral Arterial Doppler and 

Duplex Imaging
• Cardiovascular Magnetic Resonance

Imaging
• External Counterpulsation (ECP)

Therapy

Invasive Cardiology
• Cardiac Catheterization
• Coronary Angioplasty
• Atherectomy
• Rotablator Atherectomy
• Thrombolytic Therapy
• Coronary Stents
• Intravascular Ultrasound
• Myocardial Biopsy
• Pericardiocentesis
• Intravascular Radiation Therapy
• Peripheral Angioplasty
• Peripheral Stents
• Closure of PFOs
• Intracardiac Echocardiography

Metabolic Disorders
• Diabetes
• Thyroid
• Hypertension
• Other Endocrine Problems

Electrophysiology
• Electrophysiology Studies
• Ablation Therapy
• Pacemaker Implantation
• Pacemaker and Lead Extraction
• Pacemaker Programming
• Pacemaker Monitoring & Clinic
• Implantable Cardioverter Defibrillator

(ICD) Replacement
• ICD and Hardware Removal
• ICD Programming
• ICD Monitoring and Clinic

• Holter Monitoring and Interpretation
• 30 Day Cardiac Event Monitors
• Implantation and Interpretation of

Long-term Heart Monitors
• Signal Averaged EKGs and

Interpretation
• Head Up Tilt Testing 

and Interpretation
• Direct Current Cardioversion
• Antiarrhythmic Drug Loading and

Monitoring

Specialty Clinics
• Executive Health
• Adolescent & Adult Congenital Heart
• Lipid & Wellness Clinic
• Heart Failure Clinic
• Dysrhythmia & Pacer Clinic

OKLAHOMA HEART INSTITUTE
AT UTICA
1265 S. Utica Avenue

Suite 300

Tulsa, OK 74104

Phone: 918.592.0999

Fax: 918.592.1021021

OKLAHOMA HEART INSTITUTE
AT SOUTHPOINTE
9228 S. Mingo

Suite 200

Tulsa, OK 74133

Phone: 918.592.0999

Fax: 918.878.2499
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Wayne N. Leimbach, Jr., MD, FACC,
FSCAI, FCCP, FAHA

Dr. Leimbach is a subspecialist in
interventional cardiology, including car-

diac catheteriza-
tion, coronary
angioplasty and
related interven-
tional procedures
such as stents,
atherectomy, laser,
intravascular ultra-
sound imaging
and direct PTCA

for acute myocardial infarction. He is
Director of the Cardiac and
Interventional Laboratories at Hillcrest
Medical Center. Dr. Leimbach is Co-
Director of the Lipid and Wellness Clinic
at Oklahoma Heart Institute. He is
Director of the James D. Harvey Center
for Cardiovascular Research at Hillcrest
Medical Center, as well as Director of the
Oklahoma Heart Research and Education
Foundation. He also serves as Clinical
Associate Professor of Medicine at the
University of Oklahoma College of
Medicine – Tulsa. Dr. Leimbach complet-
ed a Clinical Cardiology Fellowship and a
Research Fellowship at the University of
Iowa Hospitals and Clinics. He also com-
pleted his Internal Medicine Internship
and Residency programs at Iowa, where
he was selected Chief Resident in
Medicine. He received his medical
degree from Northwestern University in
Chicago and his Bachelor of Science
degree from the University of Michigan.

Board certified in Internal Medicine,
Cardiovascular Disease and Interventional
Cardiology

Robert C. Sonnenschein, MD, FACC
Dr. Sonnenschein specializes in echocar-
diography and noninvasive peripheral

vascular imaging.
He is Director of
Peripheral
Vascular
Ultrasound
Imaging at
Hillcrest Medical
Center and
Oklahoma Heart
Institute and

serves as Clinical Associate Professor of
Medicine at the University of Oklahoma
College of Medicine – Tulsa. He complet-
ed his Cardiology Fellowship at the State
University of New York Upstate Medical
Center in Syracuse, where he also com-
pleted his Internal Medicine Internship
and Residency programs. Dr.
Sonnenschein received his medical
degree from Rush Medical College in
Chicago and his Bachelor of Arts degree
from the University of Pennsylvania.

Board certified in Internal Medicine,
Cardiovascular Disease, and Adult
Echocardiography
Registered Vascular Technologist

Robert E. Lynch, MD, FACC
Dr. Lynch is a specialist trained in nonin-
vasive and invasive cardiology. He is for-
mer Chief of Cardiology at Hillcrest
Medical Center, where he also has served
as Chief of Medicine and President of
the medical staff. Dr. Lynch is Co-
Director of the Lipid and Wellness Clinic
at Oklahoma Heart Institute and Director
of the Executive Health Program. He is

also a Clinical Assistant Professor at the
University of Oklahoma College of
Medicine – Tulsa. He completed his
Cardiology Fellowship, as well as his

Internal
Medicine
Internship and
Residency, at the
University of
Oklahoma Health
Sciences Center.
Dr. Lynch received
his medical
degree from the

University of Oklahoma School of
Medicine and his Bachelor of Science
degree from the University of Tulsa.
Before establishing his practice in Tulsa,
he served as Chief of Medicine at the
U.S. Army Hospital, Bangkok, Thailand.

Board certified in Internal Medicine and
Cardiovascular Disease

James J. Nemec, MD, FACC
Dr. Nemec is a subspecialist in echocar-
diography, stress echocardiography and

nuclear cardiology.
He serves as
Director of
Nuclear Cardiology
for Oklahoma
Heart Institute. Dr.
Nemec has served
as Assistant
Professor of
Internal Medicine,

Division of Cardiology, at Creighton
University and as Assistant Professor,
Department of Radiology, also at
Creighton University. He completed his

T H E  D O C T O R S  O F
O K L A H O M A  H E A R T  I N S T I T U T E
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Clinical Cardiology Fellowship at the
Cleveland Clinic Foundation and his
Internal Medicine Internship and
Residency at Creighton University. Dr.
Nemec also completed a year of training
in pathology at the University of
Missouri, Columbia, MO. He received his
medical degree from Creighton
University, where he also received his
Bachelor of Arts degree.

Board certified in Internal Medicine and
Cardiovascular Disease

John G. Ivanoff, MD, FACC, FSCAI
Dr. Ivanoff specializes in interventional
cardiology, including cardiac catheteriza-
tion, coronary angioplasty and related
interventional procedures such as stents,

atherectomy and
direct PTCA for
acute myocardial
infarction. He is
Director of the
Catheterization
Laboratories at
SouthCrest
Hospital. Dr.
Ivanoff serves as

Clinical Associate Professor of Medicine
at the University of Oklahoma College of
Medicine – Tulsa. He has also served as
Assistant Professor of Medicine at the
Medical College of Pennsylvania, as well
as Associate Director of the Coronary
Care Unit and Assistant Professor of
Medicine at Hahnemann University
Hospital, where he also completed his
Cardiology Fellowship. He completed his
Internal Medicine Internship and
Residency at the Medical College of
Pennsylvania, where he served as Chief
Resident. Dr. Ivanoff also received his
medical degree from the Medical College
of Pennsylvania. He completed his
Masters degree in biochemistry at
Columbia University and received his
Bachelor of Arts degree from the
University of Pennsylvania.

Board certified in Internal Medicine,
Cardiovascular Disease and Interventional
Cardiology

Gregory D. Johnsen, MD, FACC
Dr. Johnsen is an interventional cardiolo-
gist with expertise in cardiac catheteriza-
tion, angioplasty and related interven-
tional procedures, such as stents and

atherectomy. He
is Director of
Cardiac
Rehabilitation at
Hillcrest Medical
Center and
Director of the
Hillcrest Exercise
and Lifestyle
Programs. He

completed his Clinical Cardiology
Fellowship at the University of Oklahoma
– Oklahoma City, where he then finished
an extra year of dedicated training in
interventional cardiology. He completed
his Internal Medicine Internship and
Residency training at the University of
Oklahoma – Oklahoma City, where he
also received his medical degree. Dr.
Johnsen received his Bachelor of
Science degree from Oklahoma State
University.

Board certified in Internal Medicine,
Cardiovascular Disease and Interventional
Cardiology

Alan M. Kaneshige, MD, FACC
Dr. Kaneshige is a noninvasive cardiolo-
gist with expertise in adult echocardiog-
raphy, stress echocardiography and trans-
esophageal echocardiography. He is

Chief of
Cardiology at
Hillcrest Medical
Center. Dr.
Kaneshige is also
the Director of the
Adolescent and
Adult Congenital
Heart Clinic at
Oklahoma Heart

Institute and Director of the Congestive
Heart Failure C.A.R.E. Center at Hillcrest
Medical Center. Dr. Kaneshige complet-
ed his Internal Medicine Internship and
Residency at Creighton University School
of Medicine, where he also received his
medical degree. He received a Bachelor
of Science in chemistry at Creighton
University. Dr. Kaneshige completed his
Clinical Cardiology Fellowship at
Creighton, where he also served as Chief
Cardiology Fellow for two years. He com-
pleted an additional Cardiac Ultrasound
Fellowship at the Mayo Clinic in

Rochester, MN. Dr. Kaneshige served as
Assistant Professor of Medicine at
Creighton University School of Medicine,
where he was Director of the Noninvasive
Cardiovascular Imaging and
Hemodynamic Laboratory.

Board certified in Internal Medicine and
Cardiovascular Disease
Board certified in Adult and Transesophogeal
Echocardiography

Ernest Pickering, DO, FACOI
Dr. Pickering is a cardiology specialist
trained in noninvasive and invasive car-
diology with subspecialty expertise in
cardiac catheterization and angioplasty.

He is Chief of
Cardiology at
SouthCrest
Hospital and past
Chief of
Cardiology at
Tulsa Regional
Medical Center.
He completed a
Cardiovascular

Disease Fellowship at Baylor College of
Medicine in Houston, TX. Dr.
Pickering’s Internal Medicine
Residency was completed at Oklahoma
Osteopathic Hospital in Tulsa. He
received his medical degree from
Philadelphia College of Osteopathic
Medicine and his Bachelor of Science
degree from Shelton College,
Ringwood, NJ.

Board certified in Internal Medicine and
Cardiovascular Disease

James A. Coman, MD, FACC
Dr. Coman is a subspecialist in cardiac
electrophysiology, ablation therapy and
pacemakers. He is Director of
Electrophysiology at Hillcrest Medical

Center. Dr. Coman
also serves as
Clinical Associate
Professor of
Medicine at the
University of
Oklahoma College
of Medicine –
Tulsa. He com-
pleted an

Electrophysiology Fellowship at the
Cleveland Clinic Foundation, where he
was Chief Fellow. His Cardiology
Fellowship was also performed at the
Cleveland Clinic Foundation. Dr. Coman’s
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Internal Medicine Internship and
Residency training were completed at
the University of Alabama, Birmingham,
AL. He received his medical degree from
the University of Alabama School of
Medicine and his Bachelor of Science
degree in biomedical engineering from
Vanderbilt University, Nashville, TN.

Board certified in Internal Medicine,
Cardiovascular Disease and
Electrophysiology

Edward T. Martin, MS, MD, 
FACC, FACP, FAHA
Dr. Martin is a noninvasive cardiologist
with subspecialty expertise in non-inva-
sive imaging. He is Director of
Cardiovascular Magnetic Resonance

Imaging at
Oklahoma Heart
Institute,
SouthCrest
Hospital and
Hillcrest Medical
Center. Dr. Martin
is also Director of
Nuclear
Cardiology at

SouthCrest Hospital. In addition, he is
a Clinical Associate Professor of
Medicine at the University of Oklahoma
College of Medicine – Tulsa. Dr. Martin
has specialty training in Nuclear
Medicine, as well as additional training
dedicated to Cardiovascular Magnetic
Resonance Imaging. He completed his
Cardiology Fellowship at the University
of Alabama. Dr. Martin’s Internal
Medicine Internship and Residency
training were performed at Temple
University Hospital in Philadelphia. He
received his medical degree from the
Medical College of Ohio. Dr. Martin
completed his Master of Science
degree in mechanical engineering at
the University of Cincinnati and his
Bachelor of Science degree in physics
at Xavier University. Dr. Martin is a
founding member of the Society of
Cardiovascular Magnetic Resonance
and is an editorial board member of
the Journal of Cardiovascular Magnetic
Resonance.

Board certified in Internal Medicine and
Cardiovascular Disease

Roger D. Des Prez,  MD, FACC
Dr. Des Prez is a noninvasive
cardiologist with subspecialty expertise
in echocardiography, nuclear cardiology
and transesophageal echocardiography.

He is Director of
Echocardiography
and Peripheral
Vascular
Ultrasound
Imaging at
SouthCrest
Hospital. Dr. Des
Prez received his
medical degree

and Bachelor of Arts degree from
Vanderbilt University. He completed his
Residency in Internal Medicine and
Pediatrics at University Hospital of
Cleveland. Dr. Des Prez practiced for six
years as an internist with the Indian
Health Services in Gallup, NM. He
returned to Vanderbilt University as a
member of the Internal Medicine
Faculty, at which time he also
completed his cardiology training. In
addition to noninvasive cardiology, Dr.
Des Prez is interested in outcomes
research and computers in medicine.

Board certified in Internal Medicine, Pediatrics,
Critical Care and Cardiovascular Disease

Board certified in Adult and Transesophageal
Echocardiography

Christian S. Hanson, DO, FACE
Dr. Hanson is a specialist in
Endocrinology, Metabolism and
Hypertension at Oklahoma Heart
Institute with expertise in diabetes, lipids
and hypertension. He also serves as

Clinical Associate
Professor of
Medicine in the
College of
Osteopathic
Medicine –
Oklahoma State
University. He
completed a
Fellowship in

Endocrinology, Metabolism and
Hypertension at the University of
Oklahoma in Oklahoma City. Dr.
Hanson’s Internal Medicine Residency
and Rotating Internship were completed
at Tulsa Regional Medical
Center. He received his medical degree
from Oklahoma State University and his
Bachelor of Science degree from

Northeastern Oklahoma State University
in Tahlequah.

Board certified in Internal Medicine
Board certified in Endocrinology 
and Metabolic Diseases

Rebecca L. Smith, MD
Dr. Smith is a noninvasive cardiologist
with subspecialty expertise in trans-
esophageal echocardiography, intra-oper-
ative echocardiography, stress and phar-

macological
echocardiography
and contrast echo-
cardiography. She
completed an
Advanced Cardiac
Imaging Fellowship
at the Cleveland
Clinic Foundation
and her Cardiology

Fellowship at the University of New
Mexico Health Sciences Center,
Albuquerque, NM. Dr. Smith’s Internal
Medicine Internship and Residency train-
ing were performed at the University of
Arizona Health Sciences Center in
Tucson. She received her medical degree
from the Medical College of Ohio. Dr.
Smith completed her Bachelor of
Science degree at Cleveland State
University.

Board certified in Internal Medicine

Board eligible in Cardiovascular Disease

Tobie L. Bresloff, MD
Dr. Bresloff is a specialist in
Endocrinology, Metabolism and
Hypertension, with expertise in diabetes,
lipids, hypertension and thyroid diseases.

She also serves as
Assistant
Professor in
Clinical Medicine
at the University
of Oklahoma
College of
Medicine - Tulsa.
She completed an
NIH Fellowship in

Endocrinology and Metabolism at
Vanderbilt University in Nashville, TN.
Dr. Bresloff's Internal Medicine
Internship and Residency were complet-
ed at Sinai Hospital of Detroit, Detroit,
MI. She received her medical degree
from Wayne State University School of
Medicine in Detroit and her Master of
Science and Bachelor of Science
degrees at the University of Michigan,
Ann Arbor, MI.
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David A. Sandler, MD
Dr. Sandler is a cardiologist with subspe-
cialty expertise in electrophysiology. He
completed his Cardiac Electrophysiology
Fellowship and his Cardiovascular

Medicine
Fellowship at New
York University
Medical Center,
New York, NY. Dr.
Sandler's Internal
Medicine
Internship and
Residency were
performed at

Mount Sinai Medical Center, New York,
NY. He earned his medical degree from
Georgetown University School of
Medicine in Washington, DC.
Dr. Sandler received his Bachelor of Arts
degree at the University of Pennsylvania
in Philadelphia.

Board certified in Internal Medicine and
Cardiovascular Disease
Board certified in Cardiac Electrophysiology

Raj H. Chandwaney, MD, FSCAI
Dr. Chandwaney is an interventional
cardiologist with expertise in cardiac
catheterization, coronary angioplasty and
related interventional procedures such as

coronary stents,
atherectomy,
intravascular ultra-
sound and periph-
eral vascular inter-
ventional proce-
dures. He com-
pleted his Clinical
Cardiology
Fellowship at

Northwestern University Medical School
in Chicago, IL., where he also completed
an Interventional Cardiology Fellowship.
Dr. Chandwaney's Internal Medicine
Internship and Residency were per-
formed at Baylor College of Medicine in
Houston, TX. He received his medical
degree from the University of Illinois at
Chicago. Dr. Chandwaney completed his
Master of Science degree at the
University of Illinois at Urbana
Champaign, where he also received his
Bachelor of Science degree.

Board certified in Internal Medicine and
Cardiovascular Disease
Board certified in Interventional Cardiology

D. Erik Aspenson, MD, FACE, FACP
Dr. Aspenson is a subspecialist in
Endocrinology, Metabolism and
Hypertension at Oklahoma Heart
Institute, with expertise in diabetes,

lipids, hyperten-
sion and thyroid
diseases. He com-
pleted a
Fellowship in
Endocrinology at
Wilford Hall
Medical Center,
Lackland AFB,
Texas. Dr.

Aspenson's Internal Medicine Internship
and Residency were completed at David
Grant Medical Center, Travis AFB,
California where he served as Chief
Resident. He received his medical
degree from the University of Oklahoma
and his Bachelor of Science degree at
Oklahoma State University.

Board certified in Internal Medicine
Board certified in Endocrinology and Metabolic
Diseases

Frank J. Gaffney, MD
Dr. Gaffney is an invasive and noninva-
sive cardiologist with subspecialty expert-
ise in transesophageal echocardiography.
He completed his Cardiovascular

Medicine
Fellowship at
Scott & White
Memorial Hospital
in Temple, Texas.
Dr. Gaffney com-
pleted his Internal
Medicine
Internship and
Residency at

Brooke Army Medical Center in San
Antonio. He then remained on staff at
Scott & White Memorial Hospital for sev-
eral years, before entering his Fellowship
in Cardiovascular Medicine. Dr. Gaffney
earned his medical degree from New
York Medical College, Valhalla, New
York, and he received his Bachelor of
Arts degree at Hofstra University in
Hempstead, New York.

Board certified in Internal Medicine
Board eligible in Cardiovascular Disease

Yunus A. Moosa, MD, FACC, FACP, FSCAI
Dr. Moosa is an interventional cardiolo-
gist with expertise in cardiac catheteriza-
tion, coronary angioplasty and related

interventional pro-
cedures such as
coronary stents,
atherectomy,
intravascular ultra-
sound and periph-
eral vascular inter-
ventional proce-
dures. He is
Director of

Peripheral Vascular Services at
SouthCrest Hospital. Dr. Moosa complet-
ed his Clinical Cardiology Fellowship at
Howard University in Washington, DC,
where he also completed his Internal
Medicine Internship and Residency. Dr.
Moosa received his medical degree from
the University of Ibadan, Nigeria. He
obtained his Bachelor of Science degree
at the University of Durban-Westville,
South Africa.

Board certified in Internal Medicine and
Cardiovascular Disease
Board certified in Interventional Cardiology

Tushar N. Shah, MD
Dr. Shah is a noninvasive cardiologist
with a subspecialization in cardiac imag-
ing. He has advanced training in adult

and trans-
esophageal
echocardiography,
nuclear cardiology,
cardiac CT, and
vascular imaging.
He completed his
Cardiology
Fellowship at
Baylor University

Medical Center in Dallas, Texas, where
he was Chief Fellow for two years. Dr.
Shah completed his Internal Medicine
training at Duke University Medical
Center in Durham, North Carolina. He
received his medical degree with highest
honors from the University of North
Carolina in Chapel Hill and his Bachelor
of Arts degree from the University of
Pennsylvania in Philadelphia.

Board certified in Internal Medicine and
Cardiovascular Disease
Board certified in Adult and Transesophageal
Echocardiography
Board certified in Nuclear Cardiology
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Hillcrest CHF CARE Center offers another
option for managing complex patients with
multiple problems.  In the technology-driv-
en field of cardiology, patients are living
longer and tolerating disease states that
would not have been possible less than a
decade ago.  The advancements of
catheter-based intervention, pacing and
defibrillator technology, and pharmaceuti-
cal support have allowed improvement in
the survival of cardiac patients.  The
advances in treating heart failure patients
add to the improvement of morbidity and
mortality of cardiac patients.  Thus, spe-
cialty clinics such as the CHF CARE
Center will be needed to handle the com-
plexities of heart failure in order to mini-
mize recurrent hospitalizations and costly
health care utilization.  The comprehensive
and integrated approach for disease man-
agement of heart failure, through the heart
failure clinic, is the preferable option for
the treatment of complex and ill patients. 

(Alan M. Kaneshige, MD is a noninvasive

cardiologist with subspecialty expertise

in adult echocardiography, stress echocar-

diography and transesophageal echocar-

diography.)

Heart Failure Clinic
continued from page 14
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■ by John G. Ivanoff, MD, FACC, FSCAI

Problem
730,000 strokes occur each year in the United States.  It is

the third leading cause of death and accounts for 164,000
deaths annually.  Strokes are a major economic burden, costing
the United States economy 54 billion dollars yearly,
and they are the leading cause of disability.

The carotid arteries are vital in providing ade-
quate blood supply to the brain.  Atherosclerotic dis-
ease involving the carotid arteries accounts for
approximately 1/3 of strokes in the United States.
Risk factors for development for carotid stenosis
are, as expected, similar to those causing coronary
artery disease, and include smoking, hypertension, diabetes
and elevated cholesterol.  

The goal is to reduce the incidence of strokes in the United
States and worldwide.  It is obvious that the best strategy is
prevention of carotid artery disease by adequate treatment of
hypertension, hypercholesterolemia, diabetes and implementa-
tion of tobacco cessation programs.  Despite these measures,
some people will still develop carotid disease.  What can be
done to prevent stroke in patients who have already
developed carotid artery disease?

Medical Therapy
Risk factor modification including medical therapy

for hypertension, hypercholesterolemia and diabetes
will help prevent progression of disease and stroke in
patients with documented stenosis.  Treatment with
antiplatelet agents including aspirin, clopidogrel (Plavix), ticlopi-
dine (Ticlid), or dipyridamole will help prevent clot formation in
diseased arteries and have demonstrated the ability to reduce the
incidence of stroke in clinical trials. 

Another group of medications known as angiotenson con-
verting enzyme (ACE) inhibitors have been associated with a
decreased incidence of stroke.  This finding was apparently
independent of the agent’s blood pressure lowering effects, one
of its prime indications for use.  The ACE inhibitor, Ramipril,
was associated with a 32% reduction in stroke, despite only a
mild reduction in blood pressure when administered in the

HOPE (Heart Outcomes and Prevention Evaluation) study.  

Carotid Endarterectomy

Surgical treatment of carotid artery disease predates the
clinical trials that validated its efficacy.  The technique was

founded on the principal that, if a blocked artery is causing a
problem, unblock it.  Carotid endarterectomy (CEA) surgery
entails the surgeon making a neck incision along the artery,
opening the artery, excising the atherosclerotic plaque from the
artery and sewing everything up. 

Two landmark trials compared the treatment of surgery ver-
sus medical therapy in the treatment of carotid disease.  The
North American Symptomatic Carotid Endarterectomy Trial
(NASCET), published in 1991, studied 659 symptomatic patients

with greater than or equal to 70% stenosis of the carotid arter-
ies.  Patients treated with endarterectomy experienced a 9%
stroke rate versus 26% in the medical treatment group (Table
1), which at that time consisted mostly of aspirin.  The
Asymptomatic Carotid Atherosclerosis Study (ACAS), pub-
lished in 1995, studied 1662 asymptomatic patients with greater
than or equal to 60% stenosis.  The surgical treatment group
experienced a 5.1% stroke rate versus 11% in the medical treat-
ment group (Table 2).  Both of these studies proved that an
unblocked artery caused less strokes than a blocked artery on
medical therapy.  

Stroke and Carotid Disease

Table 1.  NASCET Trial
Stenosis >70%; 659 symptomatic patients

CEA Medical Therapy

Stroke 9% 26%

Table 2.  ACAS Trial
Stenosis >60%; 1662 asymptomatic patients

CEA Medical Therapy

Stroke 5.1% 11%



It is important to realize that these trials demonstrated superi-
ority of surgery over medical treatment in a select group of
patients who were at low risk for complications with a skilled
and experienced surgeon holding the scalpel.  The experience of
the surgeon is likely the most important variable when consider-
ing carotid endarterectomy.   A perioperative death rate of
between 1.4 and 1.7% was observed in a large database of 113,000

Medicare patients undergoing carotid endarterectomy
in the 1990s.

With more advanced medical therapy available today,
one might think that a new trial of carotid endarterecto-
my versus medical therapy would yield a different
result, narrowing the gap between treatment options.

The Asymptomatic Carotid Surgery Trial (ACST) published this
year posted statistics nearly identical to the ACAS study a decade
earlier.  

Carotid Stents
Metallic stents have revolutionized our treatment of coro-

nary artery disease.  Could we apply the same principal to
avoid carotid endarterectomy in the same way we replace
open-heart bypass surgery with stenting (Figure 1)?  

The recently completed SAPPHIRE trial (Table 3) compared
the results of carotid artery stenting (CAS) with CEA, in a group
of high risk patients.  These patients were considered at high risk
for complications with carotid endarterectomy and would not
have been eligible for the early ACAS and NASCET trials.  In the
symptomatic patients with greater than or equal to 50% stenosis,
the surgery group complication rate was 20% versus 16.3% for the
stent group, though this was not statistically significant.

The SAPPHIRE asymptomatic group with a greater than 80%
stenosis yielded a 21.3% complication rate with surgery versus
9.9% with carotid stenting.  Guidant Corporation received FDA
approval for their carotid stents, ACCULINK, and distal protec-
tion system, ACCUNET, August, 2004 (Figure 2).   This was
based on the results of the high risk patient registry that
observed an 8.3% to 10.2% complication rate that was much bet-
ter than historical controls.  

In a patient at low risk for carotid surgery, with a skilled sur-
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Table 3. 
Complications at 1 year

Stenosis Stents CEA

SAPPHIRE symptomatic ≥50% 16.3% 20%
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geon at your disposal, carotid endarterectomy is still the treat-
ment of choice over carotid stenting.

Diagnosis
How do we identify patients that need CEA or CAS?  Patients

with neurologic symptoms, transient ischemic attacks, strokes,
or evidence of carotid artery disease on examination should
undergo diagnostic studies to exclude carotid
artery disease.  The simplest and least expensive
tool is carotid ultrasound.  Ultrasound is used to
visualize the artery and to examine its flow char-
acteristics to determine if a significant stenosis
exists.  If there is evidence of significant disease
that may require CEA or CAS, a more definitive
study, such as carotid angiography or magnetic
resonance angiography, should be performed.

Carotid angiography is very similar to a car-
diac catheterization procedure in which an
iodine based dye is used to visualize the arteries
under x-ray visualization.  This is typically done
in the hospital as an outpatient procedure.  

Magnetic resonance angiography has become a popular
alternative to conventional carotid angiography.  It is noninva-
sive, less costly, has less risk involved and is less time consum-
ing.  Some patients may have contraindications to being placed
in the strong magnetic field of an MRI scanner or have claustro-
phobia, precluding this as an option.  A few patients may have
heavy calcium deposits in their carotid arteries, creating diffi-
culty with imaging the artery properly.  In these groups of
patients, conventional angiography is performed.  

A new generation of computerized tomography (CT) scan-
ners has emerged that can generate high quality images of the
carotid arteries.  CT angiography, as it is called, is expected to

become more widely used as these new scanners become avail-
able.  Although they use iodinated dye and x-rays, the risk is
less than conventional carotid angiography, since the catheters
do not need to be placed directly into the carotid arteries.  The
dye is administered through a simple IV.  

Patients found to have carotid disease not severe enough to
warrant CEA or CAS require aggressive risk factor modification

and medical therapy to prevent progression.   Carotid ultra-
sound monitoring on an annual basis is recommended by many
experts in the field.  

Summary
Strokes caused by carotid artery disease are a major

health problem.  In many cases they could be prevented with
proper screening, risk factor modification, proper medical
therapy, and when necessary, carotid endarterectomy or
carotid artery stenting. 
(John G. Ivanoff, MD specializes in interventional cardiology,

including cardiac catheterization, coronary/peripheral angio-

plasty and related interventional procedures such as stents,

atherectomy and direct PTCA for acute myocardial infarction.)



Two recent developments have
prompted cardiologists and neurologists
to become focused on the issue of patent
foramen ovale (PFO).  The first is the
recognition of an association between
cryptogenic strokes and the presence of
a PFO. The second event is the recent
ability of cardiologists to close PFOs per-
cutaneously in the cath lab as an alterna-
tive to major open-heart surgery. 
WHAT IS A PFO? 

A patent foramen ovale (PFO) is a
remnant of embryological development.
By the 7th week of gestation, the sep-
tum primum and the septum secundum
(both membranes separating the left
and right atrium) are kept apart from
each other by the differences in right-
and left-sided pressures.  They create a
tunnel for unidirectional right to left

shunting of blood from the inferior vena
cava (IVC) to the left atrium (Figure 1).
At birth, the inter-thoracic and inter-car-
diac pressures change with the use of
the lungs for oxygenation of the blood.
Because of the changes in intercardiac
pressure, the two membranes come
together and the tunnel closes.  In most
people, the membranes fuse together
permanently, closing the atrial septum
to further shunting.  

However, in 10-15% of the population,
the membranes come
together but fail to fuse
after delivery.  The
result is that the mem-
branes can intermittent-
ly come apart with
changes in right-sided
pressures, such as with
coughing or Valsalva
maneuvers.  This allows
for intermittent shunt-
ing as the membranes
come apart.  Therefore,
a PFO is not a true hole
in the heart (such as an
atrial septal defect), but
an intermittent tunnel that allows for
intermittent right to left shunting.  The
amount of shunting depends on the size
of the tunnel and whether there is
excess tissue producing what is called
an atrial septal aneurysm.  

The reason for concern about PFOs
is that they are a potential cause of para-

doxical emboli, which could produce
strokes, heart attacks, and other sys-
temic embolic events.  
PFOS AND STROKES

Strokes rank as the third leading
cause of mortality in the United States.
They are also the leading source of dis-
ability.  More than 700,000 strokes occur
annually in the United States.
Approximately 85% of strokes are
ischemic in etiology (versus hemorrhag-
ic strokes).  Of the ischemic strokes, 15-

20% are thought to be due to cardio-
genic emboli.  The most common cause
of cardioembolic strokes is atrial fibrilla-
tion.  It is for this reason that patients
with atrial fibrillation are treated with
Coumadin anticoagulation.  

Despite extensive investigation, 40%
of ischemic strokes have no clearly
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of PFOs to Prevent Stroke

■ by Wayne N. Leimbach, Jr., MD, FACC, FSCAI, FCCP, FAHA

Figure 1
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identifiable pathogenesis and are called
cryptogenic strokes.  The following data
have suggested that many cryptogenic
strokes may be due to paradoxical
emboli from patent foramen ovale
(PFO).  Studies have found that the
prevalence of PFOs in the normal popu-
lation varies between 10-15% of the pop-
ulation. However, in patients with cryp-
togenic strokes who are less than 60
years of age, the prevalence of PFOs in
four studies range from 40-50%.  This
three to four-fold greater prevalence of
PFOs in patients with cryptogenic
strokes raises the issue as to whether
the PFO is responsible for the stroke.  

In a study by Mas et al, published in
the New England Journal of Medicine in
2001, 581 patients with cerebrovascular
events were followed for four years.
Patients with PFOs had a 2-3% per year
risk of recurrent cerebrovascular event,

which was greater than the risk for
patients without PFOs.  With a PFO and
an atrial septal aneurysm (redundant
membrane tissue), patients had a
greater than 30% chance of recurrent
cerebrovascular event within four years,
despite being on aspirin therapy.  A
recently published meta-analysis of nine
studies showed that the overall rate of
stroke in patients less than 55 years of
age was 3.1 times greater if a PFO was
present and 15.6 times greater if a PFO
was present along with an atrial septal
aneurysm.  
TREATMENT OF PFOs

Until recently, the treatment of PFOs
in patients with cryptogenic strokes was
either medical therapy with Coumadin
anticoagulation or medical therapy with
anti-platelet therapy for patients unable
to take Coumadin. The other choice was
surgical closure of the PFO.  Obviously,

the immediate mortality and morbidity
risk associated with surgery made surgi-
cal closure a very infrequently used
therapeutic option.  

An alternative has recently become
available to physicians and patients.
This option is the percutaneous closure
of the PFOs.  Two devices can now be
used in the catheterization laboratory to
close PFOs percutaneously (Figure 2).
One device is called the CardioSeal
device; the other device is called an
Amplatzer.  For both devices the proce-

dure is performed by going through the
femoral vein in the groin.  With each
device, the PFO is crossed with a
deployment sheath.  An occludar disk is
then deployed, first in the left atrium
and then the sheath is pulled back
across the PFO and another occludar
disk is placed in the right atrium.  The
atrial septal membranes are trapped
between the two disks in a manner simi-
lar to being trapped between the two
sides of a clamshell (Figure 3).  The pro-
cedure takes 1-2 hours to perform. It is
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usually done under either trans-
esophageal echo guidance or intracar-
diac echo guidance (Figure 4).  

The patient is usually kept in the hos-
pital overnight to monitor for any poten-
tial dysrhythmias or complications. The
patient is discharged the next day after
a transthoracic echocardiogram with
bubble study, and placed on daily
aspirin and Plavix 75mg a day for six
months. This is to prevent thrombosis
on the device. 

It should be noted that complete
scarring and endothelialization of the
device occurs within 3-6 months of
placement of the device (Figure 5).
After that, the patient is no longer at
risk from thrombosis on the device.
The patient is also treated with SBE
(subacute bacterial endocarditis) pro-

phylaxis for the first six months until
the device is completely endothelialized.  
DIAGNOSING PATENT 
FORAMEN OVALE

Most patients with patent foramen
ovales are diagnosed during an evalua-
tion for cryptogenic strokes.  Patients
who have had cryptogenic strokes or
other systemic emboli, such as young
people having heart attacks or emboli
to extremities, undergo a transthoracic
echocardiogram with bubble study.  If
this is unrevealing, the patient should
be considered for transesophageal
echocardiogram with bubble study,
since this is a much more sensitive test
for detecting PFOs.  Another option is
to use a trans-cranial Doppler evalua-
tion for paradoxical emboli. This is the
most sensitive of the current tests.
Patients who are found to have a PFO
during evaluation of a stroke or other
paradoxical systemic emboli are then
considered for chronic Coumadin anti-
coagulation.  The FDA has approved
the use of the percutaneous closure
device only for those patients who
have a recurrent embolic event while

on Coumadin anticoagulation. This is
because PFOs are so common, and the
original CNS event cannot be proven
to have occurred because of an emboli
from the PFO.  Both closure devices
have been approved under the human
device exemption for patients with a
recurrent event who have failed med-
ical therapy.  This very restricted
approval of the devices sometimes
places patients and physicians in an
uncomfortable position.  Because of
the seriousness of strokes, many
patients are sometimes reluctant to
proceed with Coumadin anticoagula-
tion because of the fear of a recurrent
event.  In addition, for young women
during childbearing age, there is con-
cern about Coumadin anticoagulation
because of the teratogenic effects of
Coumadin.  Other subgroups
that are considered for PFO
closure on an off label basis are
those patients who have had evi-
dence of paradoxical embolus
and who also have a hypercoag-
ulable state, such as protein C or
protein S deficiency or a factor
Leiden V mutation.  

It used to be thought that
PFOs were silent, with the
exception of systemic emboli
causing strokes or heart attacks.
Recently, the question has been
raised as to whether some migraine
headaches are related to right to left
shunting across PFOs.  The first report
of this was by Wilmhurst in a report in
the Lancet in the year 2000.  Thirty-
seven patients were studied who had
percutaneous  PFO closure, for stroke
or decompression sickness; in 21 of the
37 patients, there was a history of
migraine headaches preclosure.
Postclosure, 10 of 21 had no recurrence
of their migraine headaches, 8 of 21 had
significant improvement in their
migraine headaches and only 3 of 21
showed no change.  Several other
reports have also reported a possible
association between some migraine
headaches and PFOs.  

In a 2003 article by Sztajzel et al, 74
consecutive patients with cryptogenic
strokes were evaluated.  Forty-four of
the 74 (59%) demonstrated a PFO.
Sixteen of the 44 with a PFO also had
migraine headaches with preceding
aura.  After closure of the PFO, 8 of 16
had complete disappearance of their
migraine attacks for up to 13 months.  

In addition, there has been a question
as to whether decompression sickness
in divers is due to shunting across the
PFO.  Studies have reported a resolution
of the decompression sickness episodes
following closure of the PFO.  

In summary, patients who present
with cryptogenic stroke, especially if
their age is less than 60 years, should be
evaluated aggressively for evidence of
PFOs.  This evaluation should start with
a routine echocardiogram with a bubble
study. If the study is negative, the patient
should then be considered for trans-
esophageal echocardiogram with bubble
study.  If there is evidence of a patent
foramen ovale, the patient should be
considered for medical therapy with
anticoagulation.  If there is a recurrent
event, the patient should then be consid-

ered for closure of the PFO with a percu-
taneous closure device.  Ongoing current
studies are evaluating whether this cur-
rent algorithm is the appropriate one for
managing patients with PFOs. There are
ongoing studies, which look at whether
PFOs should be closed after the first
event, rather than requiring the patient
to fail medical therapy. In addition, some
have raised the issue as to whether
PFOs associated with atrial septal
aneurysm should be closed in order to
avoid a potentially serious first event.  

Because strokes are associated with
such a high risk of mortality and seri-
ous morbidity, efforts are being made
to quickly answer the important ques-
tion as to which patients should have
their PFO closed with percutaneous
closure devices.  
(Wayne N. Leimbach, Jr., MD is a sub-

specialist in interventional cardiology,

including cardiac catheterization, coro-

nary angioplasty and related interven-

tional procedures such as stents,

atherectomy, laser, intravascular ultra-

sound imaging and direct PTCA for

acute myocardial infarction.)
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Every 33 seconds someone loses his or her life to cardiovascular disease. Heart
disease is the leading killer in Oklahoma. It doesn't care if you are a Mom or Dad.
It doesn't care about your ethnic background. It doesn't care how young you are.
It doesn't care how much your family loves or needs you. It just doesn't care.

But we do. At SouthCrest--Tulsa's Heart Hospital, we are committed to
providing the most effective and compassionate cardiac care possible. In
addition, our patients receive the support of a full-service hospital, which means
if you require additional medical services during your stay, a wide-range of
professionals are available no matter what your medical need may be. So when
seconds count, SouthCrest--Tulsa's Heart Hospital is ready and standing by.

The clock is ticking
...is your heart?

Highway 169 & 91st Street
www.southcresthospital.com • 918-294-4000


