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William E. Lawson, MD, FACC�

�  ngina occurs when myocardial oxygen demand exceeds supply, 
most commonly as a consequence of significant blockages in the 
large epicardial vessels. However, there are other potential rea-

sons for angina. The coronary arteries are more than static pipes supplying 
the heart muscle; they have the ability to dilate or constrict, dynamically regu-
lating the flow of blood to the heart. Patients may have vasospastic 
(Prinzmetal) angina, a condition in which large vessel coronary spasm occurs 
most commonly at rest and due to emotional stress. This may occur in isola-
tion or in patients with non-obstructive coronary artery disease. It usually will 
respond adequately to treatment with calcium channel blockers and nitrates.        
Patients with cardiovascular risk factors 
are also known to have abnormal                  
endovascular tone and function. This ab-
normal vasoreactivity affects both the 
large epicardial arteries and smaller resis-
tance vessels, and may diminish blood 
supply to areas of the heart resulting in 
ischemia and symptomatic angina. 
 
Microvascular angina, cardiac syndrome 
X, is more commonly diagnosed in 
women. It may in part be responsible for 
the greater prevalence of the “false posi-
tive” radionuclide stress tests seen in 
women. On catheterization, the patient 
with cardiac syndrome X, despite having angiographically normal coronary 
arteries, may have abnormal coronary flow reserve and regional wall motion 
abnormalities. MRI has demonstrated myocardial perfusion abnormalities in 
response to handgrip. Cardiac syndrome X is associated with chronic disabil-
ity and recurrent hospitalizations for unstable angina, and is less likely to re-
spond to typical antianginal therapy than usual angina. 
 
What are the potential mechanisms by which enhanced external counterpul-
sation might benefit patients with microvascular angina? Theoretically, EECP® 
therapy targets the pathophysiologic mechanisms associated with microvas-
cular angina by increasing intravascular shear stress, and inducing nitric    
oxide synthetase, thereby increasing nitric oxide (a potent vasodilator) and 
decreasing endothelin (a potent vasoconstrictor), altering the balance of vaso-
motor tone towards vasodilation. EECP® therapy also effectively down-
regulates RAS activation, lowering rennin and angiotensin II levels. These are 
clinically significant effects and may be the basis for normalization of brachial 
vasoreactivitiy and the “peripheral conditioning” or drop in systemic vascular 
resistance demonstrated with EECP® treatment.  
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William E. Lawson, MD, FACC, State University of New York, Stony Brook, NY 

 
Cardiac Syndrome X  

 

Patients with angina  
refractory to medical 
therapy, and a positive 
imaging stress test in  
an area of myocardium 
supplied by a coronary 
artery that does not  
have significant  
obstructive disease. 



Evidence reported by Dr. Kenneth Kronhaus (Lake Cardiology, Mount Dora, Florida) at the American College of Car-
diology Scientific Session, and the American Federation of Clinical Research, demonstrates EECP® therapy to be an 
effective treatment for patients with cardiac syndrome X, i.e. patients with angina refractory to medical therapy, and a 
positive imaging stress test in an area of myocardium supplied by a 
coronary artery that does not have significant obstructive disease. While 
most of the patients reported were without significant obstructive coro-
nary artery disease, some patients had evidence of both obstructive 
coronary artery disease and microvascular angina.  

 
All patients with microvascular angina demonstrated improvement in  
Canadian Cardiovascular Society Angina Class (CCSC) after EECP® 
treatment, with 87% demonstrating sustained improvement in CCS 
class, and 82% demonstrating resolution of regional ischemia that was 
preserved at 12 months post treatment. These results demonstrate that 
microvascular angina can be effectively treated with EECP® therapy.  
There is both objective and subjective evidence of improvement in ische-
mia, and in ability to function free of anginal symptoms. The effect of 
EECP® treatment was durable, with a low incidence of recurrence, and 
with few patients suffering follow-up major adverse cardiovascular 
events or cardiac-related hospitalizations. Patients with both microvascu-
lar angina and fixed atherosclerotic disease demonstrated improvement 
comparable to patients studied in the International EECP® Patient 
Registry (IEPR).  

 
EECP® therapy is effective in treating angina regardless of etiology, through decreasing neurohumoral activation, 
altering vasomotor tone in favor of vasodilation, and causing collateral recruitment and development. This multiplicity 
of mechanisms of efficacy supports a clinical role for enhanced external counterpulsation in treating angina and 
ischemia due to both fixed obstructive disease and dynamic vasoconstriction. These effects have been clinically vali-
dated across the spectrum of angina patients, suggesting a broad role for EECP® therapy in effectively treating medi-
cally refractory angina.   
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Microvascular angina,  
cardiac syndrome X, is  
more commonly diagnosed  
in women, is associated with 
chronic disability and recurrent 
hospitalizations for unstable  
angina, and is less likely to   
respond to typical antianginal 
therapy than usual angina.  
 
Evidence reported by  
Dr. Kenneth Kronhaus  
demonstrates EECP® therapy  
to be an effective treatment for 
patients with cardiac  
syndrome X. 
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Nestled in the Eugene/Springfield area of Oregon’s Willamette Valley, is Oregon Cardiology, P.C.  Fourteen inter-
ventional and non-interventional cardiologists and electrophysiologists, and three physician extenders serve over 
36,000 patients per year from two clinics, a coast-based satellite office, and a practice run, outpatient cardiac 
cath lab. The Oregon Cardiology (O.C.) clinics provide a full spectrum of non-invasive cardiac services, which  
include  nuclear cardiology testing, a cardiac device clinic which cares for all pacemaker and defibrillator patients, 
an accredited echocardiography department, and electrophysiology services including catheter ablation of tachy-
arrhythmias and the minimally invasive “Minimaze” procedure for paroxysmal atrial fibrillation.  
 
In 2002, based on the clinical investigations of enhanced external counterpulsation, the group decided that this 
would be an important service to bring to the Willamette Valley. At that time there was one  EECP® treatment 
center in the entire state of Oregon, and only two providers serving the entire Northwestern corner of the United 
States. The group purchased one treatment system and began by treating 5 patients per day at the Springfield-

based clinic. Impressed by the results, physicians began to refer increasing 
numbers of patients and the waiting list for treatment grew very rapidly. In 
2003 the group decided to purchase a second treatment system and move the 
EECP® treatment center to the larger clinic space in its Eugene office.   
 
The treatment center staff includes Jay H. Chappell M.D., a non-interventional 
cardiologist, the EECP® medical director, and Christi Flood, N.C.M.A., N.C.E.T., 
program coordinator and primary therapist. Casie Stinson, N.C.M.A. and Beth 
Blackwell, Device Technician are recruited from the device clinic to serve as  
relief therapists.   
 
Currently, the center serves eight to nine patients per day on its two TS3 treat-
ment systems, and has a waiting list of about 5 weeks. While most patients 
are local, some travel long distances from the coast and all other regions of 
Oregon. Out of town patients are treated with a twice a day regimen for three 
and a half weeks, and are provided with help to find local accommodations 
that fit both their needs and budget.  
 

Since 2002, O.C. has completed almost 200 courses of EECP® therapy. Repeat patients have averaged about 
9%, the majority of whom failed to maintain their exercise and diet regimens after completing their EECP® treat-
ment course.  
 
Oregon Cardiology, a strong advocate for continuing an exercise program to maintain the benefits post-EECP® 
therapy, works closely with the Cardiac Rehab center to enroll each patient in the rehab program for diet and ex-
ercise counseling after completing EECP® treatment. This also provides a social outlet for post-treatment patients 
as they can communicate with and relate to each other while they make lifestyle changes.  
 
A key feature in the success of O.C.’s EECP® treatment program was participating in the IEPR to organize the 
data collection. Semi-annual reports are provided to each of the cardiologists and physician extenders within the 
practice. These reports effectively update the providers on how the patients they have referred for EECP® therapy 
are faring, as well as assuring continued, enthusiastic support for the program within the group. Another secret of 
success is the education that Dr. Chappell provides to the general public, primary care physicians, and hospital-
ists to increase the understanding of the indications for EECP® therapy and its positive and durable treatment out-
comes. O.C. has also happily functioned as a host site, welcoming practices beginning EECP® treatment in and 
around Oregon and Washington. 
 
Patients treated at Oregon Cardiology’s EECP® treatment center receive the best care in every respect, from 
state-of-the-art equipment and facilities, to well-educated and empathetic therapists. Our IEPR data compliance 
is 100%, a powerful illustration that O.C.’s gentle, yet state-of-the-art approach to treatment helps patients 
achieve and maintain a better quality of life and enjoy a more fulfilling lifestyle.   
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Oregon Cardiology, PC, Eugene, Oregon 
Jay H. Chappell, MD, Medical Director; Christi Flood, NCMA, NCET, Program Coordinator and primary therapist 

��� �� ������ �� ���

 



������������
 

Lisa Kennard, PhD, IEPR Coordinator 

The two-year follow-up for the registry is moving into its final months. Thirteen of the participating centers have 
100% overall compliance; 19 have 95% or better, and 6 have 90 to 94%. It is a remarkable and noteworthy achieve-
ment for a voluntary Registry to have 95% of its participating centers with greater than 90% compliance, and an 
overall follow-up compliance of 95%! Complete follow-up is essential when analyses are done for manuscripts 
and abstracts. Congratulations and thanks to all of you for continuing to keep this Registry a veritable gold mine of 
data for manuscript and abstract development. Currently IEPR data have been developed into 20 published manu-
scripts and 80 presented abstracts, with many more in the pipeline. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The IEPR was well represented at the March meeting of the American College of Cardiology (ACC) in Atlanta. There 
were three poster presentations from IEPR Investigators. Dr. William Lawson (Stony Brook University Hospital, NY) 
presented the results of the IEPR Men’s Health Study showing that EECP® treatment improved erectile dysfunction 
in elderly men with angina. Dr. Bhavik Thakkar (Minneapolis Heart Institute, MN) presented data showing that a his-
tory of peripheral vascular disease is not associated with decreased success in treating angina with EECP® therapy. 
And, Dr. Ozlem Soran (University of Pittsburgh Cardiovascular Research Institute, PA) presented data showing    
reduction in hospitalizations and emergency room visits after EECP® treatment in patients with angina and left ven-
tricular dysfunction.   
 
On April 10th several of the IEPR investigators submitted abstracts for consideration for the annual meeting of the 
Heart Failure Society of America (HFSA) to be held in Seattle in September, and the abstract deadline for the Ameri-
can Heart Association’s (AHA) November meeting in Chicago follows closely in May. 
 
What about the Registry Coordinators? None of the IEPR Coordinators have ever submitted an IEPR abstract for 
presentation at any of the scientific meetings. The HFSA, the AHA, and the ACC all have sessions devoted to the 
nursing aspects of patient care. If any of you have an idea for an abstract that could address some issue of interest 
using Registry data don’t hesitate to contact Dr. Kennard at: kennard@edc.pitt.edu for data analysis to support your 
idea. Nursing and other professional journals have accepted manuscripts on EECP® therapy in the past, but none 
have been submitted on IEPR data. Surely your professional colleagues would be interested in knowing more about 
this noninvasive therapy, its positive patient outcomes, and the data behind the results.  
 
A final word on data and follow-up; now that Spring has arrived many of the “Snowbirds” will be returning North from 
their winter escape to warmer climates. So, if you have patients due for follow-up who were unavailable earlier in the 
year, now might be a good time to contact them. Perhaps some of the patients you thought were “lost to follow-up” 
can be found and the database improved even further. In fact, it is always a good time to review any of your pa-
tients who were thought “lost to follow-up” and make another effort to find them. Also, in the ongoing effort to tune 
up the database, you have been receiving edit reports which detail forms containing data items which are missing, 
out of range, or inconsistent with other data. Please return the corrected forms in a timely manner so the Registry’s 
high standard of data accuracy can be maintained.  
 
A closing THANKS to you for your diligent support of the Registry, for creating this superior database, and making 
possible the manuscripts and abstracts that provide the medical community with a better understanding of EECP® 

therapy. 
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Administering EECP ® Therapy in the Prone Position 
 

Brenda Rantala, RN, Heart Centers of America, Portland, OR 
 

Our patient had a long history of multiple lumbar surgeries and chronic back pain. We made certain to 
put support under his knees to minimize lumbar strain from the “rocking motion” inherent to EECP® 
treatment, and he did well for the first six weeks of treatment.  
 

During the last week of his treatment course we had to find a way to make him more comfortable so we 
tried the prone position. We wrapped the cuffs with the patient lying on his back (without the hoses at-
tached to the treatment table), and then turned him on his abdomen. Long hoses were used on all the 
cuffs. Initially his torso was supported with a foam wedge, and his head rested on his forearms. A small 
pillow was placed under his shins. After a few days we just used pillows under his torso and removed 
the shin pillows, and the patient indicated he was just as comfortable. The ECG electrodes were placed 
posterior to avoid artifact from the pressure of lying on his torso. Amazingly this all worked, the patient 
did well, and the biggest and best surprise was that his augmentation was just as good!  
 

At the end of the treatment session the hoses were disconnected; the patient turned on his back and 
got up from the treatment table as usual. 
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Central Arkansas Cardiology  
The Heart Group  

SILVER - 90-94%  
 
EECP Center of Pittsburgh  
Granite Medical Group 

 
 
Griffin Hospital  
William Beaumont Hospital 

 
 
The Angina Center at Ohio Valley Heart  
Cardiovascular Research Institute, Inc.  
Central Baptist Hospital  
Creighton University Cardiac Center 
Elliott Hospital 

PLATINUM - 100%  
 
The Heart Care Group 
Knoxville Cardiovascular Group 
Mayo Clinic, Saint Mary’s Hospital  
Medical Institute of New Jersey 
 

 
 
 
Mercy Hospital Medical Center  
Missouri Heart Center  
North Suburban Cardiology Group  
Northwest Ohio Cardiology Consultants  

GOLD - 95-99% 
  
Indiana Heart Associates 
Jackson Purchase Medical Center 
Minneapolis Heart Institute Foundation  
Moffitt Heart and Vascular Group  
Oregon Cardiology  
Our Lady of Lourdes Medical Center  
 

  
 
Scripps Center for Integrative Medicine 
Shady Grove Adventist Cardiac Rehab 
Stony Brook University Hospital 
University of Pittsburgh Medical Center  
University of Virginia 
Wisconsin Heart 

 
 
Associates in Cardiovascular Medicine 
Avera McKennan Hospital 
Christ Hospital and Medical Center 
Edgardo Bermudez, MD 
EECP of Nassau  
Heart Centers of America, LLC  
Hennepin County Medical Center  
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Two-Year Clinical Outcomes After Enhanced Counterpu lsation (EECP) Therapy in  
Patients with Refractory Angina Pectoris and Left V entricular Dysfunction  
(report from the IEPR) 
Soran ZO, Kennard ED, Kfoury AG, Kelsey SF, for the IEPR investigators.  
Am J Cardiol. 2006 Jan 1;97(1):17-20. 
 
Impact of Body  Mass Index on Outcomes of Enhanced External Counterpulsation 
Therapy 
McCullough PA, Silver MA, Kennard ED, Kelsey SF, Michaels AD, for the IEPR investigators.  
Am Heart J. 2006 Jan;151(1):139 e9-e13. 
 
Two-Year Outcomes in Patients with Mild Refractory Angina Treated with  
Enhanced External Counterpulsation  
Lawson WE, Hui JCK, Kennard ED, Kelsey SF, Michaels AD, Soran O.  
Clin Cardiol. 2006 Feb;29(2):69-73. 
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American College of Cardiology  
March 11-14, 2006 

 
Effect of Enhanced External Counterpulsation on Ere ctile Dysfunction in Patients  
with Medically Refractory Angina 
WA Lawson 
 
The Impact of Enhanced External Counterpulsation Tr eatment on  
Emergency Room Visits and Hospitalizations 
ZO Soran 
 
The Efficacy and Safety of EECP in Patients with Pe ripheral Arterial Disease 
B Thakkar 
 
Improved Effort Tolerance in Angina Patients with E nhanced External  
Counterpulsation Therapy is Predominantly Due to It s Peripheral Training Effect  
S Mittal 


