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Introduction
  Cardiology has seen dynamic changes over the past 30 years with a greater emphasis on interventional 

technology.  Dr. Andreas Grüntzig (Matthias et al. 2014) modified Dotter and Judkins (1964) techniques 
of transluminal angioplasty by adding a balloon to the Dotter catheters. In 1977 at the University Hospital 
in Zurich, Switzerland, Grüntzig successfully performed the first coronary angioplasty on an awake human. 
This  new  procedure  was a  mechanical  revascularization  of  coronary  arteries,  which  involves threading 
catheters with inflatable ‘balloons’ into the coronary artery to open blockage. Angioplasty rapidly replaced 
the need for coronary artery bypass surgery, an open-heart procedure with high risk factors. This marked 
the beginning of interventional cardiology and revolutionized medicine.

  Since  1982 many  advancements  of  intervention,  including  stent,  atherectomy have  progresses,  and 
clinical practice now also includes interventional treatment for peripheral artery disease. Pulsed magnetic 
field induction of angiogenesis and improved cardiac function of surgically induced infarcted myocardium 
has also been shown in animal models (Yuan et al. 2010).

Statin investigation
  Pharmaceutical therapies have also advanced over the past thirty years, assisting in the treatment of 

chronically ill patients. One of the major developments was the statin drug, a medication for lowering high 
cholesterol levels. In one double-blinded research trial with many patients enrolled we were able to discern 
quickly those patients in the placebo group from those on the investigative statin drug. Knowing that, the 
project was terminated on ethical grounds so that all patients could benefit from the therapy.

Increase of capillary bed filling with PEMF
  There  is  an  increasing  interest  in  new  technologies,  i.e., antibody  therapy  for hypercholesterolemia, 

immunotherapy for cancer patients and in particular advancements in improving microcirculation through 
application of Pulsed Electromagnetic Fields (PEMF). Cardiovascular disease is the leading cause of death 
in the United States. This fact fuels the interest for even newer and more effective technology that is based 
on  evidence.  Evidence-based  medicine  is  the  application  of  methods  of  treatment  and  clinical  decision 
making  that have  been  rigorously  tested  by  properly  controlled,  peer-reviewed  research studies.  It  also 
encompasses a physician’s clinical expertise, and, of course, the needs and preferences of the patient.

  Small  arteries (arterioles)  deliver blood  to metarterioles that form  branches  into  capillary  bed 
capillaries. The tunica media (middle layer) of a vessel contains few layers of muscle. It lies between the 
tunica  externa  and  the  tunica  intima  (elastic  internal  layer  adjacent  to  the  endothelium).  To  bypass the 
capillary bed, precapillary sphincters close and blood flows out of the bed in thoroughfare channel (Fig. 1).
Vasomotion is the intermittent sphincter contraction/relaxation allowing capillary bed fill 5-10 times/min.

An increase in vasomotion improves cardiovascular health. PEMF therapy provides a biorhythmically-
defined physical stimulation of insufficient spontaneous arteriolar vasomotion. Perfusion is thus increased
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through this particular mechanism especially since 75% of the microcirculation has no response to 
medications. 

 
  

 
 

 
 

   
 

  
 

  
 

  
 

 
  

  
 

 
 

 
 

 
 

 

 

Figure 1. Mechanics of capillary bed filling.

Improving patient clinical outcomes
  A dysfunction of the endothelium results in loss of the protective role of endothelium-derived relaxing 

factors,  mainly  nitric  oxide  (NO),  which  has  prognostic  significance  in  patients  with  coronary  artery 
disease. Management of patients with persistent angina and no obstructive coronary artery disease continues 
to be a challenging area. Complete understanding of the mechanisms and factors responsible for coronary 
vasomotor adjustments will lead to advances in treatment. Expectations for the use of PEMF Therapy in 
practice include, but are not limited to, increased perfusion of myocardium (Patel et al. 2008), increased 
delivery  of  medications and elimination  of  metabolic  waste  (toxins)  at the cellular  level, treatment  of 
polyneuropathies and erectile  dysfunction  (sign  of  CAD),  wound  healing,  and  increased multi-organ 
perfusion. An  area  of  my  practice  that  is  of  particular  concern  is  the  group  of  patients  who describe 
persistent angina with no visible obstructive coronary artery disease as seen on angiogram. These patients 
are  typically  categorized  as  “Syndrome  X.”  Improving  microcirculation  to  the  capillary  beds  within  the 
heart could lead to improvement of Syndrome X symptoms. There is also an increase in patient interest in 
PEMFT for preventive measures.

Conclusion
  PEMF technology provides high hopes for a more healthful future and will be influencing medical

and preventative treatment for generations to come.
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