
he heart is simply a pump that depends on adequate energy availability, 
optimized volume for filling and appropriate conditions and sufficient power for
emptying. Heart failure is a clinical syndrome manifested as an inability of the

heart to provide adequate forward flow to support the nutritive demands of the
organs.  Dyspnea, exercise intolerance and edema are among the hallmarks of this
syndrome, which is among the most common causes of hospitalization in the U.S.
Any of a variety of mechanical (e.g. valvular dysfunction), electrical (e.g. bradycar-
dia or dysrhythmia), fluid (e.g. hyper- or hypovolemia), energy (e.g. endocrine or

metabolic derangements or ischemia) or plumbing
(e.g. hypertension) problems may result in these
symptoms.  

Systolic left ventricular (LV) dysfunction, or
impaired “pumping” or “squeezing,” is a usual
suspect in patients with heart failure.  Poor left 
ventricular ejection fraction may be a result of
ischemic injury to the heart after a myocardial
infarction, an infectious or toxic process, or chron-
ic conditions such as hypertension or valvular 
disease.  However, the filling phase of the heart
cycle, diastole, is the energy-requiring component
of myocardial function, and may be impaired 
as well.  Diastolic dysfunction, like systolic 
dysfunction, can produce symptoms of heart
failure and is associated with ongoing myocardial
ischemia as well as a disturbance of left 
ventricular mechanical characteristics.  The 
morbidity and mortality associated with isolated

diastolic dysfunction may be nearly as profound as that seen in patients with heart
failure symptoms and reduced LV function.  Echocardiography is commonly used to
define specific LV filling abnormalities suggestive of diastolic dysfunction.
Importantly, diastolic dysfunction is associated with virtually all cases of symptomatic
heart failure, as isolated diastolic dysfunction likely accounts for symptoms in over
50% of heart failure patients, while diastolic dysfunction is also evident in nearly all
patients with systolic dysfunction.  Diastolic dysfunction is one of the early 
manifestations of myocardial ischemia and is likely quite common in patients with
refractory angina presenting for EECP® therapy.   This is evident in the IEPR, where
approximately 33% of patients have a history of heart failure, and yet the overall
mean LV ejection fraction is within a normal range.   We have observed a similar
trend in patients presenting to the Mayo Clinic for EECP® treatment, where 20% have
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The Diastolic Dysfunction
Component of Heart Failure

The “International” in IEPR

The International part of the IEPR is a small but important part of the
Registry. Starting in 1998 nine sites (four from Europe) enrolled over 400
patients in the Registry. Those data supported several presentations at sci-
entific meetings on the differences and similarities between the internation-
al and U.S. data describing EECP® therapy. Thus Dr. Sheryl Kelsey (Director,
IEPR Coordinating Center) and I were pleased to have the opportunity to
travel to Stockholm this past September to attend the European Society of
Cardiology congress. This year there were two presentations from the IEPR;
Dr. Ozlem Soran from the University of Pittsburgh Medical Center present-
ed a poster entitled ‘The Impact of Enhanced External Counterpulsation
Treatment on Emergency Room Visits and Hospitalizations’, and Dr. Huan
Loh from the Hull Royal Infirmary, UK presented, ‘EECP in the Treatment of
Chronic Stable Refractory Angina:  A Multi-Centre Prospective Long-Term
Follow-Up Outcome’. (Hull was featured as the Site Spotlight in the April
2005 issue of the IEPR Newsletter).   

EECP® therapy is still fairly new in Europe and these two presentations were
received with great interest, particularly with respect to patients with heart
failure. We also had the pleasure of meeting some European cardiologists
and nurses at a dinner meeting co-sponsored by Vasomedical, Inc. and
Vasogenics Ltd., the Vasomedical distributor in the U.K., and hosted by
Irene Andersen of Octopus Limedic, the Swedish Vasomedical distributor.
The venue was a beautiful lakeside convention center about 20 minutes
from downtown Stockholm. Dr. Ozlem Soran spoke on the use of EECP® in
the treatment of heart failure patients, and Dr. Wei Yu, from the world
famous Karolinska Institute in Stockholm, discussed the Karolinska’s new
EECP® treatment program and some exciting, upcoming research projects. 

IEPR data is of great interest to the international cardiology community; several physicians have asked for the IEPR data forms to
emulate the data points captured in the IEPR as they develop their own clinical and research programs. Participating in discus-
sions with international physicians and nurses initiating and broadening their EECP® therapy clinical and research experience
proved an interesting and enlightening opportunity.  

Lisa Kennard, PhD, IEPR Coordinator

“Importantly, diastolic 
dysfunction is associated
with virtually all cases of

symptomatic heart failure,
as isolated diastolic 

dysfunction may account
for symptoms in over
50% of heart failure

patients1,2, while diastolic
dysfunction is also evident
in nearly all patients with 

systolic dysfunction.”

Gregory W. Barsness,
MD

Dr. Kennard on the smallest street in Stockholm.

Wishing You a 
Happy and Healthy

Holiday Season

Clinical Tips
The Facts About Congestive Heart Failure (CHF):

4 CHF is the #1 cause of death in women, the #2 cause of death in men (second to pneumonia)

4 An estimated 15 to 22 million worldwide suffer with CHF

4 An estimated 4.7 million in the U.S. currently have CHF

4 550,000 new cases are diagnosed each year

4 There are 1,000,000 CHF hospitalizations annually

4 Approximately $38 billion are spent annually to treat CHF

4 CHF is the single highest diagnosis for the >65 age population
Source: AHA Heart Disease and Stroke Facts 2005
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Compliance Champions!

Cardiovascular Research Institute, Inc. 
Creighton University Cardiac Center
Edgardo Bermudez, MD
EECP of Nassau 
Elliott Hospital
Jackson Purchase Medical Center

Knoxville Cardiovascular Group
Mayo Clinic, Saint Mary’s Hospital 
Medical Institute of New Jersey
Mercy Hospital Medical Center 
North Suburban Cardiology Group 
Northwest Ohio Cardiology Consultants 

Oregon Cardiology
Our Lady of Lourdes Medical Center 
Shady Grove Adventist Cardiac Rehab
Stony Brook University Hospital

SILVER - 90-94%

GOLD - 95-98%

PLATINUM - 99-100%

Central Arkansas Cardiology 
EECP Center of Pittsburgh 
Granite Medical Group 
Hennepin County Medical Center 

Indiana Heart Associates
Minneapolis Heart Institute Foundation 
Moffitt Heart and Vascular Group 
Scripps Center for Integrative Medicine

The Heart Group
William Beaumont Hospital

Associates in Cardiovascular Medicine
Avera McKennan Hospital
Central Baptist Hospital
Christ Hospital and Medical Center

Griffin Hospital
Heart Centers of America, LLC 
Missouri Heart Center 
The Angina Center at Ohio Valley Heart 

The Heart Care Group
University of Pittsburgh Medical Center 
University of Virginia 
Wisconsin Heart 

Phase 2 Follow-up Compliance
Six Months: 96%    •    One Year: 95%    •    Two Years: 92%

I E P R S i t e  S p o t l i g h t
T h e  M a yo  C l i n i c , R o c h e s t e r, M N

he Mayo Clinic, in Rochester, MN is one of the largest
cardiac care centers in the United States. Each year over
100,00 patients from around the world are seen for 

specialized and integrated cardiac care. Mayo has 14 
subspecialty clinics with 140 cardiologists and nine cardiac
surgeons active in research, education and clinical practice,
and was honored with the Magnet Hospital Recognition
Award for excellence in nursing services.  
The cardiac program at Mayo Clinic
emphasizes a  team approach - cardiolo-
gists, surgeons, nurses and staff focus on
the needs of the patient by including the
patients’ family members and referring
physicians to provide expert, compassion-
ate care.  

In 1999 the Mayo Clinic EECP® Center
was the first in the upper Midwest to pro-
vide EECP® therapy. Originally the primary
focus was on research, including small
prospective trials. The increasing amount
of available data supporting the clinical
efficacy and safety of EECP® therapy, the
increasing number of patients identified
who may benefit from this treatment, and
Medicare approval for reimbursement
have resulted in a greater demand for
EECP® treatments, and the expansion of the Mayo Clinic EECP®

therapy program. 

Dr. Gregory Barsness, MD, FACC, FAHA, FSCAI, an interven-
tional cardiologist, is the Mayo Clinic EECP® Program Director.
Linda Tesmer, RN, BSN, CET, is the Program Coordinator.  A
unique, cross-training approach prepares selected registered 
nurses from the cardiac catheterization laboratory to cover
EECP® therapy lab staffing needs, and provides seamless, 
high-quality patient care on the two state-of-the-art EECP®

treatment systems.  

Patients are referred for EECP® therapy by cardiologists within
the Mayo Clinic, from the upper Midwest, from across the
nation and from as far away as the Caribbean and the Middle
East. The program serves as an international source of 
information on EECP® therapy. Frequently, cardiac patients
with chronic, refractory angina contact our program director or
coordinator after getting  information on EECP® therapy from
printed media or the Internet.  Patients identified as candidates
for EECP® treatment are scheduled  for the Chest Pain  and
Coronary Physiology Clinic.  Patients seen in this clinic present
with a broad spectrum of cardiac chest pain syndromes,

including microvascular angina, endothelial dysfunction, and
advanced, symptomatic atherosclerotic ischemic coronary 
disease, which cannot be treated with conventional therapies.
Through this access point patients can be referred for a variety
of specialized diagnostic and therapeutic procedures, 
including clinical and research  programs in transmyocardial
laser revascularization (TMR), spinal cord stimulation (SCS),

therapeutic angiogenesis, and cardiac reha-
bilitation. Computer-based patient health his-
tories are available throughout the Mayo
medical system allowing effective rapid,
confidential communication between the
clinic staff and referring physicians. An
active IRB-approved patient registry data-
base is integrated through the EECP® thera-
py lab to provide ongoing quality assurance
and patient outcome data.  

Once referred for EECP® therapy the patient
meets with a therapist and the educational
process begins, including a discussion of
options for the location of treatment. As
many patients live more than 100 miles from
Rochester they are given the choice of 
having treatment closer to home, which is
facilitated through contact with other 
established EECP® treatment centers.  If the

patient elects to have treatment at the Mayo Clinic a tour of the
clinic is provided, and details of treatment are discussed.  

Patients that come for EECP® therapy are often very discour-
aged by their quality of life.  Needless to say encouragement
and motivation to make healthy lifestyle changes are vitally
important for a  positive outcome. During the seven-week 
treatment period each patient is scheduled, as appropriate, to
consult with specialists  for risk factor modification. Patients are
strongly advised to enroll in a cardiovascular health program
after their third week of EECP® treatment.  They are carefully
monitored and encouraged to increase their activities of daily
living to ensure a continuation of their improved exercise 
tolerance after the course of treatment is completed.  The EECP®

therapists effectively use the daily treatment hour to gently 
reinforce realistic goals for a better quality of life. 

Our EECP® therapists utilize psychosocial skills to provide 
quality, personalized care. Good rapport  minimizes anxiety -
communication is the key to healthy patient interaction. Patient
comfort, physical and emotional, during EECP® therapy is of
utmost importance. 

T
Gregory W. Barsness, MD, Program Director • Linda J.Tesmer, RN, Program Coordinator
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Recent Presentations
European Society of Cardiology, September 3 – 7, 2005
The Impact of Enhanced External Counterpulsation Treatment on Emergency Room Visits and Hospitalizations – ZO Soran

Enhanced External Counterpulsation (EECP) in the Treatment of Chronic Stable Refractory Angina: A Multi-Centre
Prospective Long-Term Follow-up Outcome – PH Loh

Heart Failure Society of America, September 18 – 21, 2005
Does Enhanced External Counterpulsation Treatment Reduce Emergency Room Visits and Hospitalizations in Elderly Patients
with Coronary Artery Disease and Left Ventricular Dysfunction?  ZO Soran

For a complete bibliography of IEPR publications, go to www.edc.pitt.edu/iepr

Every effort is made to address patient concerns immediate-
ly.  Sometimes listening  attentively is all that is required; at
other times the need may include repositioning pillows,
padding sensitive areas with sheepskin, or attending to a
skin abrasion. The clinic is fortunate to have a television for
each patient but some patients choose to listen to audio
books or take a nap.  Yes, many of our patients do sleep 
during treatment!

Our six years of EECP® therapy experience has taught us:
n To prevent skin irritation we check skin integrity on a

daily basis and ask that the patient be very aware of
and report changes in skin color and integrity to us.  

n If the patient is susceptible to blistering we encourage
him/her to wear total support pantyhose.  This makes 
for great comic relief when men need to wear these!  

n To listen to the patient. Recently, a patient insisted that
if he rotated his lower leg medially before the cuff was
wrapped he experienced much less calf pain during
cuff inflation.  Since then other patients have tried this
with similar success.

n Anxious patients seem less stressed if oxygen is administered via nasal cannula.  It may be “mind over matter,” but it has
had a positive effect with some patients, even when their oxygen saturation is well within normal limits.  

n Pacemaker patients require a thorough explanation of exactly how their pacemaker functions, and what reprogramming
is required to aid in a more effective and comfortable EECP® treatment experience.  We are fortunate to have highly
qualified individuals in Heart Rhythm Services to assist us with pacemaker issues.  

n To celebrate Life. Birthdays, anniversaries, and other significant life accomplishments are celebrated with a party com-
plete with decorations, ersatz champagne and diabetic treats (many of our patients are diabetics).  

Each Fall we invite all of our current and previously enrolled EECP® therapy patients and significant others to a reunion.  These
have proven very successful and very well attended.  Continuing patient education is part of the reunion program; this year
a specialist from the Mayo Healthy Living Center motivated the audience with ideas and tools to resume exercising.  Another
Mayo physician spoke to the group about complimentary and alternative medicine related to cardiac health.  The patients
had the opportunity to share success stories with one another, and to get reacquainted with friends made during treatment,
as they enjoyed hors d’oeuvres and refreshments. The time spent in the EECP® treatment program has often led to 
important, long-lasting relationships.

Our integrated approach to providing patient care has proven extremely beneficial to our patients. With over five years of
follow-up many of our patients report continued excellent results from their EECP® treatment. The successful outcomes and the
positive attitude of our patients is evidenced by our 100% IEPR follow-up compliance! We are continually rewarded as we
witness the positive, dramatic changes in our patients’ lives due to the benefits of EECP® therapy.

Dr. Gregory Barsness, Linda Tesmer, RN

Ryan Eastman, Exercise Specialist and Linda Tesmer, RN at the 2005
Fall patient reunion.

a documented history of CHF, yet ejection fraction is preserved in a majority of these patients. Therapeutic options for diastolic
dysfunction depend on the underlying LV abnormality.  Optimizing preload and afterload is essential, regardless of etiology.
In patients with severe LV systolic dysfunction and increased filling pressures, afterload and preload reduction with ACEI and
diuretic therapy is helpful. In patients with preserved LV function, beta blockers and calcium channel blockers may help to
decrease the heart rate and facilitate LV filling.  Reducing ischemia by revascularization or other means is an important con-
sideration, as well, and may be especially important in patients with chronic ischemic disease, such as those presenting for
EECP® therapy.

Enhanced external counterpulsation may have an impact on diastolic dysfunction through several potential mechanisms.
Enhanced perfusion and the hemodynamic alterations during and after a course of EECP® therapy may result in resolution of
the negative effects of ischemia and high afterload on diastolic function.  Highlighting this association, Masuda3 and Urano4

have found decreased levels of the natriuretic peptide BNP in patients after completing a course of EECP® therapy, suggest-
ing an improvement in hemodynamics and LV function consistent with improved LV diastolic function.  We have also 
demonstrated improved peripheral endothelial function associated with a course of EECP® treatments, and along with
investigations at other centers illustrating the potential of EECP® therapy to modulate aortic vascular compliance, there is
strong evidence to suggest a potential palliative effect of EECP® therapy on factors that influence diastolic dysfunction.  The
improved perfusion observed in these studies and the reduced afterload accompanying enhanced peripheral endothelial 
function could theoretically result in enhanced left ventricular filling and improvement in LV diastolic function in patients 
undergoing EECP® treatments.  In fact, while studies of EECP® therapy in patients with heart failure have shown some 
disparate results regarding changes in LV systolic function, the uniform improvement in symptom status and exercise tolerance
suggest that improved diastolic function and endothelial function may be operative mechanisms of effect in patients with heart
failure of any cause.  Further evaluation of this important therapeutic effect will provide additional, important mechanistic
insight and broaden the basis of support for the addition of EECP® therapy as a viable adjunct to treatment in this large 
population of patients with symptomatic heart failure.

References:
(1) Gaasch WH and Zile MR. Left ventricular diastolic dysfunction and diastolic heart failure. Annu Rev Med. 2004; 55: 373-94
(2) Zile MR. Heart failure with preserved ejection fraction: is this diastolic heart failure? J Am Coll Cardiol. 2003; 41(9): 1519-22.
(3) Masuda D, et al. Enhanced external counterpulsation improved myocardial perfusion and coronary flow reserve in patients with chronic stable angina; evaluation by 13N-Ammonia positron emission 

tomography. Eur Ht Jnl. 2001; 22(16):1451-8.
(4) Urano H, et al. Enhanced external counterpulsation improves exercise tolerance, reduces exercise-induced myocardial ischemia and improves left ventricular diastolic filling in patients with coronary artery dis-

ease. J Am Coll Cardiol. 2001; 37(1):93-99.



he heart is simply a pump that depends on adequate energy availability, 
optimized volume for filling and appropriate conditions and sufficient power for
emptying. Heart failure is a clinical syndrome manifested as an inability of the

heart to provide adequate forward flow to support the nutritive demands of the
organs.  Dyspnea, exercise intolerance and edema are among the hallmarks of this
syndrome, which is among the most common causes of hospitalization in the U.S.
Any of a variety of mechanical (e.g. valvular dysfunction), electrical (e.g. bradycar-
dia or dysrhythmia), fluid (e.g. hyper- or hypovolemia), energy (e.g. endocrine or

metabolic derangements or ischemia) or plumbing
(e.g. hypertension) problems may result in these
symptoms.  

Systolic left ventricular (LV) dysfunction, or
impaired “pumping” or “squeezing,” is a usual
suspect in patients with heart failure.  Poor left 
ventricular ejection fraction may be a result of
ischemic injury to the heart after a myocardial
infarction, an infectious or toxic process, or chron-
ic conditions such as hypertension or valvular 
disease.  However, the filling phase of the heart
cycle, diastole, is the energy-requiring component
of myocardial function, and may be impaired 
as well.  Diastolic dysfunction, like systolic 
dysfunction, can produce symptoms of heart
failure and is associated with ongoing myocardial
ischemia as well as a disturbance of left 
ventricular mechanical characteristics.  The 
morbidity and mortality associated with isolated

diastolic dysfunction may be nearly as profound as that seen in patients with heart
failure symptoms and reduced LV function.  Echocardiography is commonly used to
define specific LV filling abnormalities suggestive of diastolic dysfunction.
Importantly, diastolic dysfunction is associated with virtually all cases of symptomatic
heart failure, as isolated diastolic dysfunction likely accounts for symptoms in over
50% of heart failure patients, while diastolic dysfunction is also evident in nearly all
patients with systolic dysfunction.  Diastolic dysfunction is one of the early 
manifestations of myocardial ischemia and is likely quite common in patients with
refractory angina presenting for EECP® therapy.   This is evident in the IEPR, where
approximately 33% of patients have a history of heart failure, and yet the overall
mean LV ejection fraction is within a normal range.   We have observed a similar
trend in patients presenting to the Mayo Clinic for EECP® treatment, where 20% have

Volume 7, Issue 3, December 2005

IEPR
127 Parran Hall
130 DeSoto Street
Pittsburgh, PA 15261

3

Gregory W. Barsness, MD, FACC, FAHA, FSCAI
The Mayo Clinic, Rochester, MN

Continued on page 2

I E P R

Medical Director
Andrew D. Michaels, MD, FACC, FAHA

IEPR
Coordinating Center
Sheryl F. Kelsey, PhD
Lisa Kennard, PhD
Brad Wulfkuhle, BS

IEPR
127 Parran Hall

130 DeSoto Street
Pittsburgh, PA 15261

Tel: 412.624.5449
Fax: 412.624.5592
iepr@edc.pitt.edu

The Diastolic Dysfunction
Component of Heart Failure

The “International” in IEPR

The International part of the IEPR is a small but important part of the
Registry. Starting in 1998 nine sites (four from Europe) enrolled over 400
patients in the Registry. Those data supported several presentations at sci-
entific meetings on the differences and similarities between the internation-
al and U.S. data describing EECP® therapy. Thus Dr. Sheryl Kelsey (Director,
IEPR Coordinating Center) and I were pleased to have the opportunity to
travel to Stockholm this past September to attend the European Society of
Cardiology congress. This year there were two presentations from the IEPR;
Dr. Ozlem Soran from the University of Pittsburgh Medical Center present-
ed a poster entitled ‘The Impact of Enhanced External Counterpulsation
Treatment on Emergency Room Visits and Hospitalizations’, and Dr. Huan
Loh from the Hull Royal Infirmary, UK presented, ‘EECP in the Treatment of
Chronic Stable Refractory Angina:  A Multi-Centre Prospective Long-Term
Follow-Up Outcome’. (Hull was featured as the Site Spotlight in the April
2005 issue of the IEPR Newsletter).   

EECP® therapy is still fairly new in Europe and these two presentations were
received with great interest, particularly with respect to patients with heart
failure. We also had the pleasure of meeting some European cardiologists
and nurses at a dinner meeting co-sponsored by Vasomedical, Inc. and
Vasogenics Ltd., the Vasomedical distributor in the U.K., and hosted by
Irene Andersen of Octopus Limedic, the Swedish Vasomedical distributor.
The venue was a beautiful lakeside convention center about 20 minutes
from downtown Stockholm. Dr. Ozlem Soran spoke on the use of EECP® in
the treatment of heart failure patients, and Dr. Wei Yu, from the world
famous Karolinska Institute in Stockholm, discussed the Karolinska’s new
EECP® treatment program and some exciting, upcoming research projects. 

IEPR data is of great interest to the international cardiology community; several physicians have asked for the IEPR data forms to
emulate the data points captured in the IEPR as they develop their own clinical and research programs. Participating in discus-
sions with international physicians and nurses initiating and broadening their EECP® therapy clinical and research experience
proved an interesting and enlightening opportunity.  

Lisa Kennard, PhD, IEPR Coordinator

“Importantly, diastolic 
dysfunction is associated
with virtually all cases of

symptomatic heart failure,
as isolated diastolic 

dysfunction may account
for symptoms in over
50% of heart failure

patients1,2, while diastolic
dysfunction is also evident
in nearly all patients with 

systolic dysfunction.”

Gregory W. Barsness,
MD

Dr. Kennard on the smallest street in Stockholm.

Wishing You a 
Happy and Healthy

Holiday Season

Clinical Tips
The Facts About Congestive Heart Failure (CHF):

4 CHF is the #1 cause of death in women, the #2 cause of death in men (second to pneumonia)

4 An estimated 15 to 22 million worldwide suffer with CHF

4 An estimated 4.7 million in the U.S. currently have CHF

4 550,000 new cases are diagnosed each year

4 There are 1,000,000 CHF hospitalizations annually

4 Approximately $38 billion are spent annually to treat CHF

4 CHF is the single highest diagnosis for the >65 age population
Source: AHA Heart Disease and Stroke Facts 2005
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Compliance Champions!

Cardiovascular Research Institute, Inc. 
Creighton University Cardiac Center
Edgardo Bermudez, MD
EECP of Nassau 
Elliott Hospital
Jackson Purchase Medical Center

Knoxville Cardiovascular Group
Mayo Clinic, Saint Mary’s Hospital 
Medical Institute of New Jersey
Mercy Hospital Medical Center 
North Suburban Cardiology Group 
Northwest Ohio Cardiology Consultants 

Oregon Cardiology
Our Lady of Lourdes Medical Center 
Shady Grove Adventist Cardiac Rehab
Stony Brook University Hospital

SILVER - 90-94%

GOLD - 95-98%

PLATINUM - 99-100%

Central Arkansas Cardiology 
EECP Center of Pittsburgh 
Granite Medical Group 
Hennepin County Medical Center 

Indiana Heart Associates
Minneapolis Heart Institute Foundation 
Moffitt Heart and Vascular Group 
Scripps Center for Integrative Medicine

The Heart Group
William Beaumont Hospital

Associates in Cardiovascular Medicine
Avera McKennan Hospital
Central Baptist Hospital
Christ Hospital and Medical Center

Griffin Hospital
Heart Centers of America, LLC 
Missouri Heart Center 
The Angina Center at Ohio Valley Heart 

The Heart Care Group
University of Pittsburgh Medical Center 
University of Virginia 
Wisconsin Heart 

Phase 2 Follow-up Compliance
Six Months: 96%    •    One Year: 95%    •    Two Years: 92%
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he Mayo Clinic, in Rochester, MN is one of the largest
cardiac care centers in the United States. Each year over
100,00 patients from around the world are seen for 

specialized and integrated cardiac care. Mayo has 14 
subspecialty clinics with 140 cardiologists and nine cardiac
surgeons active in research, education and clinical practice,
and was honored with the Magnet Hospital Recognition
Award for excellence in nursing services.  
The cardiac program at Mayo Clinic
emphasizes a  team approach - cardiolo-
gists, surgeons, nurses and staff focus on
the needs of the patient by including the
patients’ family members and referring
physicians to provide expert, compassion-
ate care.  

In 1999 the Mayo Clinic EECP® Center
was the first in the upper Midwest to pro-
vide EECP® therapy. Originally the primary
focus was on research, including small
prospective trials. The increasing amount
of available data supporting the clinical
efficacy and safety of EECP® therapy, the
increasing number of patients identified
who may benefit from this treatment, and
Medicare approval for reimbursement
have resulted in a greater demand for
EECP® treatments, and the expansion of the Mayo Clinic EECP®

therapy program. 

Dr. Gregory Barsness, MD, FACC, FAHA, FSCAI, an interven-
tional cardiologist, is the Mayo Clinic EECP® Program Director.
Linda Tesmer, RN, BSN, CET, is the Program Coordinator.  A
unique, cross-training approach prepares selected registered 
nurses from the cardiac catheterization laboratory to cover
EECP® therapy lab staffing needs, and provides seamless, 
high-quality patient care on the two state-of-the-art EECP®

treatment systems.  

Patients are referred for EECP® therapy by cardiologists within
the Mayo Clinic, from the upper Midwest, from across the
nation and from as far away as the Caribbean and the Middle
East. The program serves as an international source of 
information on EECP® therapy. Frequently, cardiac patients
with chronic, refractory angina contact our program director or
coordinator after getting  information on EECP® therapy from
printed media or the Internet.  Patients identified as candidates
for EECP® treatment are scheduled  for the Chest Pain  and
Coronary Physiology Clinic.  Patients seen in this clinic present
with a broad spectrum of cardiac chest pain syndromes,

including microvascular angina, endothelial dysfunction, and
advanced, symptomatic atherosclerotic ischemic coronary 
disease, which cannot be treated with conventional therapies.
Through this access point patients can be referred for a variety
of specialized diagnostic and therapeutic procedures, 
including clinical and research  programs in transmyocardial
laser revascularization (TMR), spinal cord stimulation (SCS),

therapeutic angiogenesis, and cardiac reha-
bilitation. Computer-based patient health his-
tories are available throughout the Mayo
medical system allowing effective rapid,
confidential communication between the
clinic staff and referring physicians. An
active IRB-approved patient registry data-
base is integrated through the EECP® thera-
py lab to provide ongoing quality assurance
and patient outcome data.  

Once referred for EECP® therapy the patient
meets with a therapist and the educational
process begins, including a discussion of
options for the location of treatment. As
many patients live more than 100 miles from
Rochester they are given the choice of 
having treatment closer to home, which is
facilitated through contact with other 
established EECP® treatment centers.  If the

patient elects to have treatment at the Mayo Clinic a tour of the
clinic is provided, and details of treatment are discussed.  

Patients that come for EECP® therapy are often very discour-
aged by their quality of life.  Needless to say encouragement
and motivation to make healthy lifestyle changes are vitally
important for a  positive outcome. During the seven-week 
treatment period each patient is scheduled, as appropriate, to
consult with specialists  for risk factor modification. Patients are
strongly advised to enroll in a cardiovascular health program
after their third week of EECP® treatment.  They are carefully
monitored and encouraged to increase their activities of daily
living to ensure a continuation of their improved exercise 
tolerance after the course of treatment is completed.  The EECP®

therapists effectively use the daily treatment hour to gently 
reinforce realistic goals for a better quality of life. 

Our EECP® therapists utilize psychosocial skills to provide 
quality, personalized care. Good rapport  minimizes anxiety -
communication is the key to healthy patient interaction. Patient
comfort, physical and emotional, during EECP® therapy is of
utmost importance. 

T
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Recent Presentations
European Society of Cardiology, September 3 – 7, 2005
The Impact of Enhanced External Counterpulsation Treatment on Emergency Room Visits and Hospitalizations – ZO Soran

Enhanced External Counterpulsation (EECP) in the Treatment of Chronic Stable Refractory Angina: A Multi-Centre
Prospective Long-Term Follow-up Outcome – PH Loh

Heart Failure Society of America, September 18 – 21, 2005
Does Enhanced External Counterpulsation Treatment Reduce Emergency Room Visits and Hospitalizations in Elderly Patients
with Coronary Artery Disease and Left Ventricular Dysfunction?  ZO Soran

For a complete bibliography of IEPR publications, go to www.edc.pitt.edu/iepr

Every effort is made to address patient concerns immediate-
ly.  Sometimes listening  attentively is all that is required; at
other times the need may include repositioning pillows,
padding sensitive areas with sheepskin, or attending to a
skin abrasion. The clinic is fortunate to have a television for
each patient but some patients choose to listen to audio
books or take a nap.  Yes, many of our patients do sleep 
during treatment!

Our six years of EECP® therapy experience has taught us:
n To prevent skin irritation we check skin integrity on a

daily basis and ask that the patient be very aware of
and report changes in skin color and integrity to us.  

n If the patient is susceptible to blistering we encourage
him/her to wear total support pantyhose.  This makes 
for great comic relief when men need to wear these!  

n To listen to the patient. Recently, a patient insisted that
if he rotated his lower leg medially before the cuff was
wrapped he experienced much less calf pain during
cuff inflation.  Since then other patients have tried this
with similar success.

n Anxious patients seem less stressed if oxygen is administered via nasal cannula.  It may be “mind over matter,” but it has
had a positive effect with some patients, even when their oxygen saturation is well within normal limits.  

n Pacemaker patients require a thorough explanation of exactly how their pacemaker functions, and what reprogramming
is required to aid in a more effective and comfortable EECP® treatment experience.  We are fortunate to have highly
qualified individuals in Heart Rhythm Services to assist us with pacemaker issues.  

n To celebrate Life. Birthdays, anniversaries, and other significant life accomplishments are celebrated with a party com-
plete with decorations, ersatz champagne and diabetic treats (many of our patients are diabetics).  

Each Fall we invite all of our current and previously enrolled EECP® therapy patients and significant others to a reunion.  These
have proven very successful and very well attended.  Continuing patient education is part of the reunion program; this year
a specialist from the Mayo Healthy Living Center motivated the audience with ideas and tools to resume exercising.  Another
Mayo physician spoke to the group about complimentary and alternative medicine related to cardiac health.  The patients
had the opportunity to share success stories with one another, and to get reacquainted with friends made during treatment,
as they enjoyed hors d’oeuvres and refreshments. The time spent in the EECP® treatment program has often led to 
important, long-lasting relationships.

Our integrated approach to providing patient care has proven extremely beneficial to our patients. With over five years of
follow-up many of our patients report continued excellent results from their EECP® treatment. The successful outcomes and the
positive attitude of our patients is evidenced by our 100% IEPR follow-up compliance! We are continually rewarded as we
witness the positive, dramatic changes in our patients’ lives due to the benefits of EECP® therapy.

Dr. Gregory Barsness, Linda Tesmer, RN

Ryan Eastman, Exercise Specialist and Linda Tesmer, RN at the 2005
Fall patient reunion.

a documented history of CHF, yet ejection fraction is preserved in a majority of these patients. Therapeutic options for diastolic
dysfunction depend on the underlying LV abnormality.  Optimizing preload and afterload is essential, regardless of etiology.
In patients with severe LV systolic dysfunction and increased filling pressures, afterload and preload reduction with ACEI and
diuretic therapy is helpful. In patients with preserved LV function, beta blockers and calcium channel blockers may help to
decrease the heart rate and facilitate LV filling.  Reducing ischemia by revascularization or other means is an important con-
sideration, as well, and may be especially important in patients with chronic ischemic disease, such as those presenting for
EECP® therapy.

Enhanced external counterpulsation may have an impact on diastolic dysfunction through several potential mechanisms.
Enhanced perfusion and the hemodynamic alterations during and after a course of EECP® therapy may result in resolution of
the negative effects of ischemia and high afterload on diastolic function.  Highlighting this association, Masuda3 and Urano4

have found decreased levels of the natriuretic peptide BNP in patients after completing a course of EECP® therapy, suggest-
ing an improvement in hemodynamics and LV function consistent with improved LV diastolic function.  We have also 
demonstrated improved peripheral endothelial function associated with a course of EECP® treatments, and along with
investigations at other centers illustrating the potential of EECP® therapy to modulate aortic vascular compliance, there is
strong evidence to suggest a potential palliative effect of EECP® therapy on factors that influence diastolic dysfunction.  The
improved perfusion observed in these studies and the reduced afterload accompanying enhanced peripheral endothelial 
function could theoretically result in enhanced left ventricular filling and improvement in LV diastolic function in patients 
undergoing EECP® treatments.  In fact, while studies of EECP® therapy in patients with heart failure have shown some 
disparate results regarding changes in LV systolic function, the uniform improvement in symptom status and exercise tolerance
suggest that improved diastolic function and endothelial function may be operative mechanisms of effect in patients with heart
failure of any cause.  Further evaluation of this important therapeutic effect will provide additional, important mechanistic
insight and broaden the basis of support for the addition of EECP® therapy as a viable adjunct to treatment in this large 
population of patients with symptomatic heart failure.
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