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Important note for the reader:

The interpretation of scientific data and the therapy options mentioned in this 
book are the opinion of a researcher (the author is the director of the Institute for 
Microcirculation in Berlin, Germany).  As is the case in other scientific disciplines, 
findings in medicine, especially in the area of microcirculation, are subject to change 
based on new research results and clinical experience.  The author of this book took 
great care in reflecting the most current state of knowledge in his discussions of 
possible therapy options (medical indications, dosage, undesired effects).

Despite this, no guarantees can be provided.  No liability of any kind will be accepted 
by the author, the publisher or its representatives for physical injury, damage to 
property or economic loss.  
The book is protected by copyright. Reprinting, translating, wrongful abstraction, 
photo-mechanic or similar reproduction, storage in database systems or memory 
media as well as provision of the content on the internet or other communication 
services without prior written permission of the publisher is illegal even if only 
excerpts of the content have been used.

The advise and recommendations in this book have been compiled by the author 
and publisher according to the best of their knowledge and were tested carefully.  
Whenever a registered trademark, trade name or customary name is used in this book, 
even if not identified as such, the respective provisions for protection apply.

This book is only an excerpt from the book “Mikrozirkulation - Im Fokus der Forschung” 
written by Dr. med. R. Klopp. This portion of the book focuses on the BEMER 3000 and 
its effects on microcirculation.

Composition: Dr. R. Klopp, M D
Translation: Renate Skor
Print and processing:
Printing company name....
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“How should I know what I am thinking before I hear what I am saying.” These were 
�������	
�����
���
�����������������������������������������������
�!�""#���
judge in the “The Broken Jug”.
The author of the aforementioned book has run across this kind of village judge 
more than once throughout his professional life. More recently, numerous “Adams” 
�#!�� 
���#��	$� 
�#����� ������ �
��	�%
������
�� �	�#
���� &�#������� 
�"	� ����#�'($�
�����)'�	�
���	������
������
�#""'�)#
�	���
�#����������
�#��#����#�����#����*����+��
���
��#
�)�������������������#
��
���	�!�	�#"
����������
�"	����#�#	�������	������
are skeptical toward or even reject new research results regarding therapy-
��"�!#���������
������"
�����"������#�������
�"	
+��������
����)"��#����
�#
���""�#
�
popular science reports face the task of “separating the chaff from the wheat” and 
to clearly distinguish their object of research, their research methods as well as 
their measurement results and interpretation from the kind of pseudo-thesis that is 
��
��"�����
������+����
����"�	�
����
�������
������
�#""'�)#
�	�
�#������
�#)����

�!��#"� ��� ���� ��������#""'� #!#�"#)"�� &�#������� 
�"	� ����#�'� 	�!���
$(� ���
��
manufacturers make outrageous claims about alleged effects and effectiveness 
of their products.  The author of this book sides with those who are committed to 
pure science.

The biggest enemy of science is…..well, not the simple-minded blithering idiot. He 
�
���"'�#���'���+������
�#"
������������������������#�
������
��
�#�	�����$�)��#�
��
he is only an ally in the quest for deeper insights. The biggest enemies of science 
#��� ����
���%�	��#��	� "#'���+�/��0���������#""� ������""1� ���'�#����*����
����
everything, want to be part of everything, know everyone and everything, have 
)�����!��'������#�	��#!��
�����!��'�����2++����0�"'$���
��������
����	�!�	�#"
�
are lazy and therefore cause a limited amount of damage.  They are merely a 
nuisance. If ignorance is paired with paranoid activity, however, the nuisance 
becomes a danger. In the interest of those who use therapy devices this danger 
must be eliminated.

����)��0�#���#�	���3���
�#�
�#�
������� ������������
�#��������
�#�������#�	����
&���� ��3������ ��� ����#��� ��#������ �"������#������� 
�"	
� ��� ����������"#����+(��
���� ���
����	� ��
�"�
� #�	� ������ ���������#����
� #��� )#
�	� ��� ���� ���� 
������
��
testing over the past few years and further investigation is required.  We are still 

Preface
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�#�������#�
�"�%����#���	������'�#)��������������
������"
�����"������#�������
�"	
�
�������������"#����+�������#�
�������������'��#�����
���""����	����)��)��	��	�)'�
hypotheses.

���
�
�"	����
��	'��
�&3��	(�
����#������	�!�"������
�#����*�����	��������������
continuing research.

The depiction of the current state of research is complicated and therefore cannot 
)���#	������������
��!#����
+����
�)��0���""�������
����
��#"$�������#�����$��#���'�
and “glib” formulations in order to avoid misleading the reader about the inevitable 
	��
��"���
������	��
�#�	��������	#����
����
������
����"#����
���
�#�	�����'�����""'�
��
�"!�	�4��
����
+�5����������$�����#���������"	��*���

"'�"�0�����������������#��
this book is not meant to encompass “everything” about the subject. Instead, some 
of the most essential aspects in the author’s opinion were selected, which are 
�������"'�)������*#����	� ��� ���
�
�)6����#��#����
������+� � ��
��#	�������
�������
#�
��������� "�*��#"�
����"#�����
$�������������#
���!����������)#
�����	��
�#�	����
����*���"#�'�"������#��������"#����
�#�	������"#��	��'�����
�
+�������#	������
�
�#�����)��
�#��	������)�����"������	�#)����
����
������
�����	#����#"
+
Consequently, this book presents a type of outline of the current state of research. 
A more detailed presentation of the microcirculation and its therapeutic effects can 
be found in the author’s  monograph “The Microcirculation” which will be published 
shortly.

7�
�������
�89�'�#�
�#
�#� ��
�#������ ��� ����
�"	��������������"#����$� ����#������
does not view himself as knowing everything, in other words, he is a scientist.
Aside from truthfulness, the most important criterion for a scientist is not what 
some would initially think – an out-of-touch subject focus coupled with an elitist 
know-it-all attitude – it is the criterion of doubt,……the quest for the contradiction 
combined with the will to solve it. Therefore, this book contains many questions 
��#���#!������'�������	��"#�
�)"��
������
��#�
���
+

The author addresses his colleagues among physicians and other medical 
�����

���#"
�#
���""�#
���#"���#������0��
�#�	� ������
��	���	��#"����
������
��
lay personnel who not only want to know, but understand. He is looking for critical 
readers who have the ability to contradict productively.

Rainer-Christian Klopp

July 2007
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The effects of certain low energy pulsed electromagnetic 
�������	�
��
���
�������	

Current state of research

Remarks:
The research results given in this book are based on the use of the BEMER system (Innomed 
International AG) and therefore cannot be transferred or applied to other PEMF systems.  

Measurement data reported and their interpretation in the following chapters are based on 
research results acquired based on specific research designs and specific test groups and 
have to be evaluated in that framework.  They can, therefore, not always be seen as a direct 
recommendation for users, and customers should refer to the manufacturer’s user manual for 
more specific guidelines.

The images created through vitalmicroscopy are selected examples of findings and serve to 
illustrate certain characteristic behaviors that can be gathered from the measurement data.
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�����
����������
���	����	��	�������
�
��	������������	�

microcirculation, hypotheses on physical effects

In analogy to a pharmaceutical substance, we will first look at the physical 
characteristics of the electromagnetic fields used for therapy and address 
some important physical laws and terminology.

There is an essential difference between electrical and magnetic phenomena.  Electrical charges 
�#��)�� ��#�
�����	� ���������)�	'� ���#������$�)�������#�#""�"������

��*�
�
� �����#�������
�"	
+��
Therefore, magnetic charges cannot move through matter in the same way electric charges are 
transported in electrical conductors. This means that in contrast to electrical phenomena, there are 
no magnetic charges and no magnetic conductors.

Comparison of selected electrical and magnetic values:
Area A (m2), strength of current I (Ampere A), Time t (s), voltage U (Volt V)
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3� ��

Für die Übertragung einer Kraft von einem Körper auf einen anderen ist erfahrungsgemäß ein 
unmittelbarer Kontakt zwischen den beiden Körpern nicht erforderlich, sondern es treten Experience 
shows that to transfer a force from one body to another, it is not necessary for the bodies to be in 
direct contact, but force action also occurs when the bodies are separated from each other and 
the space between them is empty or free of substance.  An example would be the force action 
between electrically charged or magnetic bodies. FARADAY assumed that through the presence 
of a body the surrounding space becomes a carrier of physical characteristics that are dependent 
on the nature and condition of the body as well as the distance from it. Seen in this way, the force 
actions on a body are generated by the local changes the space around it experiences through the 
presence of another body. This is called a ����.

/���#���*���

�����������5����#������%
�#��	��"������#"���#����4������������
�"	����#���������#���	�
body as follows:

�������������#�>��#����	������%
�#��	?��#���������"�������������"��
��������@������������
�"	����
another magnetic body can be expressed as follows:

�>�?�#�	��>�?�#�������!�����
���������"������#"�#�	������#�������
�"	�
����������
�����!�"'+����'�
�����'�
the force that is exerted on the unit charge or the magnetic unit pole respectively at the location (r) of 
����
�"	�#����	�������!#"���#�	�	��������+
L�������
�"	��#��)���""�
��#��	�������������"���
�������������3�*�"���
�+��5"�*�"���
����"���
����������#�������
�#���
curves that are aligned in such a way that the direction of their tangent corresponds with the direction of the 

�"	�!�����$���#����#�
����������	����������������������#���������#""������
�N+

������� ��	
����� ��

������� �������� ����

����������	�������
	��������
�������

����3�*�"���
�
�����'�����	����������������������
�"	����#""�
�����
�N+�����3�*�"���
�#����"����	����
����#��#'���#������
��"#��!��	��
��'��������
�"	��#������>3�*�	��
��'?$���#���
�����
���)������3�*�"���
���#���#

�!�����#""'���������#��"#������

����
�	�
�O��#"����	��������
�#��$�	�����
�#���#
��������
��������
�"	������+����������	��
�"'�����3�*�"���
�#���
#��#���	$����������������
�"	������+

The electrical and magnetic force actions are expressed in the terms COULOMB-force and 
LORENTZ-force.  MAXWELL’S equations form the basis for our understanding of electromagnetic 
processes. They describe the interaction of electrical and magnetic phenomena; through them the 
��������#"���"#����
����)��������"������#"�#�	��#�������
�"	
�#����#	��#��#����+

���� 
�
�� ��� ^#*��""_
� �4�#����
� �*���

�
� ���� ��'
��#"� 
������� �#��� ��#�� #� 	��"�������
�������� >
������	�	� )'� #� �����"#�� �#������� 
�"	?� �
� ���#��	� �����!��� ���� !������ ��� ����
�"�������	�
�"#������� 
�"	�7���� ����!��������� �����"������#"� 
�"	� �����
��'��� ��
�����!�"'�
experiences a temporal change.

L����	�������5L�L7L`_��"#�������	������$�#���"�������
�"	����	��
����#��	����#����	������"����#
�#�
���
�4���������#������!#��#�������������#�������
�"	����
������	
+��̂ #*��""��#	������#

��������
��#�����
��"�������
�"	��
����
�����!������������������
���������������	������"���+��������	������
"��������"'�
��!�
�������!���������
����������������������"�������
�"	����������	�������!�"�#��+
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���
���#�
���#��#��#�������
�"	������#������!#��#��������	���
�#����%���
��!#��!���"�������

�"	+����
��
��������������������{�	�^#*��""��4�#����$�������
���
�#����#�0#)"��#�#"��'�
to the 1st Maxwell equation.

In electromagnetic waves electric and 
�#�������
�"	�
�������
�
��������������	����

��#
�
+�������"�������#�	��#�������
�"	
vectors are vertical to each other and at a 

right angle to the direction of the  
propagation.  Electromagnetic waves are 

transverse waves.

	� 	�	� ��
�����
��
��


�����
��

����
����

��

��
�

����#����"�������
�"	�#��#��������������'��
�
����	���#�������
���	
�������������'�����

#�'���������
���#������������
�"	�>
��#�#����������#���
?+�������"�������
�"	����
��
������#����������"�����
�#���������'+

For further information please refer to the following 
technical literature on physics: 
��
����	����������������!�"#��$�������%�
�	��
��

We know from a number of preliminary studies that for therapy-related effects a 
�����!#��#��������"��#"���#�����������3�*�	��
��'������#0��"������#�������
�"	
�
�
����
����
�#���+

/�����
������#0�
�#�����#�������
�"	
�����#��	�����������#���
��������)"��	�	�
���)������
in the micro-vascular network of the sub-cutis in the immediate vicinity of biological 
boundary layers (transition to another skin layer); these changes, however, are extremely 
minute and of very short duration, and no therapeutic effect can be attributed to them.  In 
����
#����#'$�������
����&���
�#��(���#0��"������#�������
�"	
�����#������"'�	���������
very small microcirculatory effects in the vicinity of boundary layers (local impact on the 
3�*�"���?+������#�'���	#"����
���#��#���)#
�	���"'����#�"��#"���#�����������3�*�	��
��'����
#��"��	�
�"	
�#�����������������
���#)"�+������"#�"'$�������
����#����!�������!�	�)��"����#"�
�������!���

�)'������#
�������������
��'�������
�#���
�"	
�#�����
����

��"�#
���""+

The main criterion for therapeutically effective properties of weak electromagnetic 

�"	
$� #����	���� ��� ��
�� ������� 0���"�	��$� �
� ����� ����� ���� time variation 
��� ����3�*�	��
��'� ��#�� ����!#"������ ����3�*�	��
��'� ��
�"�+� �����3�*�	��
��'����
�����#�������
�"	
��
�	���������#�'������
�
�	��
��������	����)��
����
�#��"'�
	����������������#����������#���_
��#���#"��#�������
�"	+

�����"���
��"#

��'���#�������"�����%�#�������
�"	
��
�	���������#�'������
�
������""�	����

�����
#�������� ����*�"���� ����0�����������
��#���#"�#�	��������#""'����#��	�
�"	
��#!�����)��"����#"�
systems, whereby we will limit ourselves to the exploration of the current knowledge on how 
�#�������
�"	
�#�������������#��
�+
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��!�����#����� �
� ���
�#��"'���	��� ���� ��3���������#� !#����'���� �����
� ��#��#��� �������������� ����
physical characteristics of our planet. These forces create the background for the environmental 
conditions to which life forms had to keep adapting over the course of evolution. The most important 
of these geo-physical conditions are: electromagnetic radiation with the sun as its main source, 
�"�������
�"	
��������#���
�����$������#���_
���#!��#����#"�
�"	$�!#���	����

���
������
������	����
��	�#�#�	������#���_
��#�������
�"	+

�����#���_
��#�������
�"	

Due to the varying effects of the sun’s   
radiation (solar wind), the earth’s 
�#�������
�"	��*��)��
�
����
�#���

	�!�#����
������
�
�"	����
"���������#��#
�
farthest away from the earth.

For the nearly stationary organism, some of these forces, like gravity, are almost constant in 
value and direction (e.g. intensity).  Others experience relatively minor periodic or non-periodic 
3����#����
$�
����#
������#���_
��#�������
�"	+����#		�����$�
������#��������#��"'����	#�"'����'�#�"'�
cycles, such as radiation, and in conjunction with them a number of meteorological factors.  
�������*#�������������������#�����#����#���������������#��
�$�#����%��"	�4�#"�
�#������
�����

#�'$�
#""������ ���� ��'
��#"� ��3�����
� #�	� ��'
��"����#"� ��
���
�� ��#�#�����
���
+� 5��� �#�'� ��� ���
��
��3�����
����#"��#	'��#!��	��������	���
�#������
�"�
+

L����	�������	��
�#�	��������	����
��������#���#"�#�	��������#"�
�"	
��*���������3�����1
����
�#�����"�������
�"	�>�"������#"�
�"	�
�������?��������#���
�������"�
��������������	��
�
}~99����+����#�
����������������"������#"�
�"	�
���������#����#�������
#�	
�������+
���� ����#	�#�� ��'���� ��� ���#�� )�	'� ��������
� �
� ��3�����	� )'� "��� ���4����'�
�"������#�������
�"	
�>}~9��O?$��������#!��#����
�#������#�������
����������#���
������
with a distinctive daily rhythm. 
��������#"��"������#"�#���!��'���� �������!��
�
'
���� �
�#�����#���	�)'��#�������
�"	
�
that can measure 10-12 to 10-11 Tesla and are in the 8-12 Hz range of the alpha rhythm 
of the EEG or MEG.  
������#�'�!#��#����
���������#���#"��#�������
�"	���#������
������
��'���"'����#��#������
below 100  ( ~8 -4 A/m).  Only in rare cases will there be a change of up to 1% maximum 
(“magnetic storm”).
����#��	�����#���#"��#�������
�"	
�>�#�������
�"	�
��������}�9�L��?$��������#""'����#��	�
�#�������
�"	
�#����������*�����"'������
�
�	�>������}���L��?+
����
���""�0�������#���������#""'����#��	��#�������
�"	
�������*�����"'������
�"	�
�������
�
can have numerous damaging effects: disturbance of metabolic and cell division activities 
as well as growth processes,  impact on the rate of mutations and neuro-physiological 
��������#� >�+�+� ���?+� � �������"'� ��	��� 	�
��

���� �
� ���� ��3������ ��� !��'� 
������
�#������� 
�"	
������"���"�
������	���"�� ��#�#�����
���
� >�������
?$� �#	��#"� 	�

���#����$�
certain cellular activities, and more.
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During a clinical MRI the magnetic field strength impacting the patient’s body is up 
to 200,000 times higher than that of the earth’s natural magnetic field. In addition 
��� #� 
������ 
�#���� �#������� ���"	$� ���� �����	���� ���"�'
� #� ��#������ �#������� 
�"	�
#�	� #� �#	�����4����'� 
�"	+� � L���#"� 
��	��
� �#!�� 
����� ��!��
�)"�� ���� ��#���
� "�0��
	�
���)#���
� ��� ���� ����#����� #�	� ���	������� ��� ����"
�
� ��	��� ���� ��3������ ��� 
�#����
�#�������
�"	
�������~���
"#+���#
�	��������������
�#������
�"�
�#)����	������#�	���	������
effects on the visual system, the heart muscle, endoprostheses (hip replacement) and 
������
��������
$�������

�)"��	#�#�����������
�������
������	�����#!��)����	�
��	�#�	�
#�������#��������#��	��#����
��#!��)�����	����
�	+

When we review the current knowledge about the biological effects of different 
�"��������#�������
�"	
� ��������� "���
��
�"	� �����
����
���� �����#���_
��#�������

�"	�#""������#'�����*�����"'�
�������������#""'����#��	�
�"	
�������������#����"�
effects, we gain an open window for possible therapeutic applications in the 
�#�������#�������������������#���+�L
����!���
"'���������	$�����
�������"'�����3�*�
density that is important for therapy purposes but especially the corresponding 
�������#����>��#�������#�������
�"	?+�����"#�������#��#��"����#"�
�)
�#���
$�
the question about appropriate signal characteristics arises in order to achieve 
�����#"�����#�������������
��������#��"��	���#�������#�������
�"	+�����
�4��
�����
�
���
��#�#)"'����	���������"#��
�#�����#�	���	��
�#�	������������#�������
�"	
�
work and valid evidence of their effectiveness.

Best suited to provide such evidence are molecular-biological processes (e.g. 

����"#����� ���� ����#����� #�	� ��3�������� ���� #���!��'� ��� �������
?� #�	� ��""�"#��
interactions in the tissues during the regulation of microcirculatory transportation 
��������#� >�+�+� ��3�������� ���� 	�
���)������ 
�#��
� ��� ���� �"#
�#%)"��	� ��""�
��*�����������������!#
��"#��������0
�#�	�����)"��	�3����������!���"�
?+

It is thanks to W. KAFKA that an optimal signal for therapeutic use was introduced: 
�*�����"'�
"���#�	�)��#	)#�	���"
�	��"������#�������
�"	
�>/�5%��5%N�^�?�
of low energy.  Figure 281 illustrates the electromagnetic stimulation signal 
suggested by W. Kafka, which is utilized in the BEMER® system (non invasive 
����������	������
���	����	��	��
��	�����������������
���	�����
�	����������
���
��	����������&����������	����������������"''�
��
�������)�

Based on a number of experimental studies, W. Kafka was able to substantiate 
the therapeutic effect of extremely slow and broadband pulsed electromagnetic 

�"	
���� "��������'���������!���
����"#�������� ������"���"#�$� ����#%��""�"#��#�	�
tissue related interactions that are the foundation of regulatory processes in 
organisms:

Geared toward the support of the molecular interactions which underlie self-healing mechanisms, 
the BEMER concept is based on the fact that the beginning and ongoing processes of physical 
������#"������#�����
�#����������#""'����	����#���#������������'���������"����������
���#����$�
��
in the end to the electromagnetic activation of the nuclear, ional and molecular partners involved.
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In detail, the BEMER concept aims at supporting the energy needs of the processes of 
��"���"#��#���!#�����������������%��!#
�!��#��"��#��������#�������#����"������#�������
�"	
�
as widely effective as possible – in other words addressing a broad spectrum of varying 
molecular structures.
Other current (electro-) magnetic therapies are based on the application of static (permanent 
�������	
��
�
����
����
 �������
�
��
���
������
������
�����
��
�������������
�
������


The basic requirements for a form of stimulation (stimulation signal) that is suitable for 
the molecular conditions in the physiological system are usually not mentioned or limited 
to incomprehensible physical-physiological ideals – without any regard for absolutely 
���������
����
�������
�������
��
�
����
��
�������

Quoted from W. Kafka, Bio-Electro-Magnetic-Energy-Regulation (BEMER): The physical concept and its application for 

pain producing disorders. In: G. Bernatzky (Hrsg.) Pain therapy without medication, Springer-Verlag Vienna, 2007

According to current knowledge, the biological effects of the BEMER signal are based on 
#�����'�����""'��"#��
�	���3�����������
��"������#"�#�	��#������������'����������
��������
physical-chemical reactivity of the molecular components (mostly proteins) participating 
in the regulatory processes. With an appropriate chronological sequence of intensity 
of the chosen electromagnetic stimulation signal, which is mainly dependent on the 
��"���"#���#

%��#�����#����>
���"#�����������'
��#"%������#"�
��������%#�
���'����������
�
���#���#��#������#"�#����?$�����������
�������
��
�"	
��#��
����"#�������"#���'������

�
�
#�	���3��������#�
����#�������������#�)'������#
��������"�0�"����	������#�����
���������
“electromagnetic pharmaceuticals”, so to speak.
���#�	���� ���� ������#���� ��� �������� �#����
� ��� ���� ����#����� ��� #�	� ��3������ ��� ����
activity of proteins, we refer to the differential up- and down regulation of gene-expressed 
protein amounts on bone marrow stem cells (bone- and cartilage cells).  In the framework 
of comparative gene-chip analyses (Affymetrix) we could demonstrate that the amount of 
expressed proteins among the individual cell types in part increases, in part decreases 
and in part remains unchanged compared to those not treated with an electromagnetic 

�"	� >������
����"'� 
�� #����� �����
� ����� ��
����� ��� ���� �*���

���� ��� �#����� �#�
����
��������
?+����
��#
�����������	�#
�#����3������������������������	������+

With reference to W. KAFKA, N. SCHÜTZE, M. WALTHER: Orthopädische Praxis (2005) 41, 22-24

Figure 281
*����
�
��	��������
������	����	�������
��	�����+$-+$�./*;*<�=)

(reproduced with the kind permission of W. KAFKA)
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200 μm

The above named views regarding molecular mechanisms are, to a large extent, still of hypothetical 
character.  Current experimental and clinical test results regarding the effects of the BEMER system 
supporting these views are:

��� ���� �����*�� ��� ��
�#���� ��� ���� �����"�)��%�*'���� #�
���'� ��� ��'�����'��
� ��� ��#"��'�
adults we were able to establish that an 18-day whole body therapy with the BEMER 

'
����>{�*�{9�������
�����	#'$�8����?� "�	����#�
����
�#��� �����#
����� ����L�N���������
(comparison of measurement data before therapy and on the 18th day of treatment: ~14% 
change in values). The 2.3-BPG values showed an increase of ~12% in this time frame.

W. KAFKA, K. SPODARYK: Fizoterapia (2003) 11 (3), 24–31

/+� �L5�L� #�	� �+� �N�7L�`�� ����	� #� 
����
�#��� 	����#
�� ��� �#	��#"� ��	���	�
lipidperoxidation of the erythrocytes (indicated by increased activity of glutathione 
reductase) in healthy adults after 3 weeks of BEMER whole body therapy (20 min. per 
	#'$�8����?+

In the context of a series of clinical tests, marked improvements were observed in slowing 
the progression of the disease for patients with cytostatic polyneuropathy (4 week therapy 
�����������^���
'
���$������+�8�����
�����	#'$�8����?+

^+��L��`�1�7�+��+��+���0�"�����>{99�?�8�$�~���~��

�"����#"�
�	���
��������#����������#��$����#)�"��#����$�#�	�����
������������

���	�
��	��
$�
use of the BEMER system increases physical capacity.

�+��N�7L�`�1�^�	�O��#�������!#�>{99{?��$�~��{�

W. KAFKA, N. SCHÜTZE, M. WALTHER: Orthopädische Praxis (2005) 41 (1), 22–24

At the center of clinical-pathophysiological interest are the effects of suitable 
��"
�	� �"������#������� 
�"	
� ��� ���� ��������#""'� ��
�� ������#��� �#��� ��� ����
human circulatory system, the microcirculation.
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In the context of comparative research it became evident that the signal used in 
the BEMER system leads to optimal results in the area of microcirculation.

������#
��������	#�#��������	����L�
����#�
�#��
���#""'�
����
�#���	�����������������	#�#�
of all other products.

Test results are shown in the following ���
��>?@?
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��� #

�

� ���� ������
� ��� #� 
���#)"�� ��#������ �"������#������� 
�"	� ��� ����
microcirculation we look at the main characteristics that determine its functional 
state. First we will focus on the immediate effects of a suitable changing 
�����
�
��	�����������	�����
��
���
������
��	��&�
�����������������
�����
in the sub-cutis and in the intestine� ���� #�)��������#""'� 	�
��	�
#��"�� ��
��
group of subjects exposed to stress and infection of middle age.  For the selection 
�����������#�'�
'
����������
����
�"�
������
�����{�{�#)�!�����������	���	����
factor.

������#
����������
�"�
�#��������"�	����������""������
����
�{�8����{��+

Research Design
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Figure 283
Measurements for the parameter “number of blood cell perfused nodal points nNP” (mean 
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infection compared to a non-treated control group.
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Figure 284
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tissues sub-cutis and intestine after 2 minutes of treatment with a certain pulsed 
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Figure 285
Measurements for the parameter “area below the envelope of the amplitude-frequency 
�����
�
��������.���	��	����)��
��
����
�D���
����	�$vmQ�.
��	�D�����)��	�������
����

tissues sub-cutis and intestine after 2 minutes of treatment with a certain pulsed 
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to a non-treated control group.
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Figure 286
;����
�
�	�����
�������
�
���
�K�����	������S����	��	�����D�	�����U�V2Q�.
��	�D�����)��	�
the target tissues sub-cutis and intestine after 2 minutes of treatment with a certain pulsed 
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The test sample showed the following behaviors of microcirculatory characteristics 
in the subcutaneous and intestinal target tissues after the application of a certain 
��"
�	��"������#�������
�"	�>��^��?1

>> Complex changes in the functional state of the microcirculation 
��� #� )��"����#""'� ��"�!#��� 	������ >�����#
�	� !���"#�� 3��� �#��� ����� ����
micro-vascular networks, expanded distribution of the plasma-blood cell 
mixture in the capillary network, increased spontaneous vasomotion in 
the arterioles). This translates to a localized extension of microcirculatory 
function, resulting in increased oxygen utilization in the venules.
��� 7��� ��� ���� �����#
�	� !���"#�� 3��� �#��� #�	� ���� �����
���� ��� #��
increased number of micro vessels, the micro-hemodynamic conditions 
����#��������������	�
�4�������������
�
��
���
����#�����������#���������
the test subjects exposed to infection are improved (increased adhesion 
of white blood cells, corresponding localized changes in concentration 
levels of ICAM-1 [measurement data not represented here]).

>>  Two parallel changes in parameters occur in the sub-cutis and the intestine. 
This means the criteria changes apply to two organs that are representative 
of circulation and immunological activity.

Figure 287
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They therefore are relevant for the entire organism.

>> The criteria changes are temporary (additional tests show a return to 
the base values after about 15 minutes).

One considers: The data refer to the investigation (Design) of a certain selected sample (Responder/
Non Responder) and to the research methods here used. 

The effects of varying therapy durations and varying intensity levels within 
����3�*�	��
��'�"�!�"
������������#�'�
'
�����
�	�>
���
�����{�~?��������	������
of change in parameters and the time it takes for the changes to subside can be 
gathered from the following research series.

 

5�����
�{���#�	�{������!�	��������#��������������#
��������	#�#���""����	+
Longer therapy times do not result in added contributions to the parameter changes, however, 

they prolong the time it takes for the changes to subside.

Research Design
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Figure 288
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Figure 289
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applied research method.
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the subcutaneous and intestinal target tissues regarding the effects of a certain 
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20 μm

Figure 291
Change in the perfusion level at micro-vascular nodal points in the sub-cutaneous 
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50 μm

Figure 292
Change in the perfusion level at micro-vascular nodal points in the sub-cutaneous network after a 
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One considers the changes of diameter.
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40 μm

Figure 293
X��	����	�������D������D���
����	��	��������	�������	�����	���
��
��D�����������
���"'�


�	��������������	��������
���	����	��	�������
�
��	����������./*;*<���	��	�������D���[)�
.*��
�������D����
��
���������	��	����"Y"'''�����	�Z��������
������
��
�������	��D�	����)�

a: Accumulation of few white blood cells before application.
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application.
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We now turn to the question if, and in which way repeated applications can 
result in increased parameter changes.

Research Design
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Research results:
The data from test series A are used for comparison, they are literally identical to the data of 
another research series named above (see fig. 283-287).

Test series B (3 applications two hours apart on the same day) displays parallel parameter 
changes for all applications, however with differing values. After the 2nd application the 
measurement values were somewhat increased compared to the 1st application; the changes 
in measurement values after the 3rd application however were slightly lower than after the 
1st application. This means the documented (slight) “potentiating effect” occurring after a 2nd 
application on the same day does not continue with subsequent applications.

Conclusion:
Multiple applications within a short time frame on the same day do not have a 
positive effect on the behavior of functional parameters of the microcirculation. A 
“potentiating effect” and a slower subsiding of the parameter changes occur when 
applications are conducted 2 day apart, twice a day, 2 hours apart, within one week 
on three different days (test series C).

������#
��������	#�#�	������	����
�����{������������#�#������&�*'�������"�O#�����
�������!���"�
����{(���!��#�!�
�#"��""�
��#������������#��"��#��������4����'�#�����
�
the change in microcirculatory parameters. 

Figure 294
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varied frequencies.
�����%�
����$!�
Collection of measurements immediately after the 2 minute application.
�����%�
����/!�
Collection of measurements immediately after the 3rd application (2 minutes) on the day 
of treatment.
�����%�
����X!�
Collection of measurements immediately after the 2nd application on the last treatment 
day after 1 week of treatments (2x2 minutes every other day).
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microcirculatory effects (test series C) can be seen in the data displayed in 
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Files 295
Measurement data for the parameter “number of blood cell perfused nodal points nNP” 
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hours apart.
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�	��.?	������������	)!�0 minutes (base values 
before the 2nd application), then a 2-minute application, with measurements following in 
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+
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�	��.?	������������	)!�0 minutes (base values 
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+
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����������
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�	��.?	������������	)!�0 minutes (base values 
before the 2nd application), then a 2-minute application, with measurements following in 
����{�	$����$����$�#�	�����������
+

No changes in parameters were noticed in the untreated control groups (we therefore forgo listing 
these data here).
Results of the statistical evaluation:
�����
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3 treatment days at intervals of 2 days with 2 applications each (2 min., intensity level 3), 2 hours apart. 

Measurements taken after the 2nd treatment each day.
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Results of the statistical evaluation:
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Files 297
Measurements for the parameter “area under the envelope of the amplitude-frequency 
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3 treatment days at intervals of 2 days with 2 applications each (2 min., intensity level 3), 2 hours apart. 

Measurements taken after the 2nd treatment each day.
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Results of the statistical evaluation:

�����
�#���	���������
�����#�#�����
�#���������{�	������������#""�8�	#'
��������#�'+



34

Files 298
Measurements for the parameter “number of white blood cells adhering to a defined 
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3 treatment days at intervals of 2 days with 2 applications each (2 min., intensity level 3), 2 hours apart. 

Measurements taken after the 2nd treatment each day.
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Results of the statistical evaluation:
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Up to now we have considered microcirculatory parameter in tissue depths close 
to the surface.  Below we will examine criteria behavior in varying tissue depths 
(penetration depths).

Research Design
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Files 299
Measurement data for the parameter “number of blood cell perfused nodal points nNP” 
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depth after a one-time treatment with a certain pulsed electromagnetic field  (BEMER, 
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Results of the statistical evaluation:
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and infra-cutaneous target tissues at varying tissue depth after a one-time treatment with a 
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���	�������������
�
��	�����������./*;*<���	��	�����[��?�
�	��������������	)�

Results of the statistical evaluation:
Significant differences in the parameters after the 2nd minute between the two tissue depths.
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The findings lead to the following conclusion:

The micro vessel networks of deeper lying tissues show higher and longer 
lasting changes in microcirculatory parameters after the application of a certain 
��#�������"������#�������
�"	�>��^��?���#��#��#
��"�
����������
���#��+

Please bear in mind that the tissue layers and with them the location of the micro-vessel networks 
will vary for each individual.

At the close of this chapter we would like to pay attention to the effects 
of a certain changing electromagnetic field on an area of tissue that is 
distinguished by its extraordinary immunological activity: the gingiva or gums. 
In the outspread flow pattern of the venules of the gumtissue that borders the 
teeth, stimulations of immunological behavior of the white blood cells can be 
observed impressively.

To illustrate this, we introduce the following results and selected vitalmicroscopic 
findings from two test series conducted.
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Results of the statistical evaluation:
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Research Design
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Measurements for the parameter “number of blood cell perfused nodal points nNP” 
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Results of the statistical evaluation:

Significant differences in the parameters after the 2nd minute between the control 
group and the test group.
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Results of the statistical evaluation:
Significant differences in the parameters after the 2nd minute between the control 

group and the test group.

The heightened adhesion factor of the white blood cells after application of 
������"
�	��"������#�������
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distribution of the blood-plasma mixture in the microvessel network of the 
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stimulation of the body’s own defense mechanisms.
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In the larger area of the intestines a parallel change in characteristics is to be 
�*�����	�>������$������#���
��"#��
$�
���
����
�{�8���������{��?+������
����
�#����
of such an impact on the immunologic properties of white blood cells (e.g. adhesion 
to the endothelium) becomes apparent when a certain changing electromagnetic 

�"	��
��
�	������������#����������*��������#"������!���
+

Experimental gingivitis constitutes a reversible, moderately developed acute-inflammatory 
process in younger, healthy subjects with otherwise healthy teeth. The experimental gingivitis 
is induced by forgoing all dental hygiene for 3 days.

������""����	�	#�#�#���	�
�"#'�	����
����
�89��#�	�89�+

Research Design
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control group not treated with the changing electromagnetic field.
Results of the statistical evaluation:

Significant differences in the parameters after the 1st day between the control group and the test group.
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Results of the statistical evaluation:

Significant differences in the parameters after the 1st day between the control group and the test group.
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Changes in the venular flow rate and the blood distribution in the gingival 
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Changes in the adhesion properties of white blood cells in the gingival micro-vessels 
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aggregated, some of them adhering to the endothelium of the venule.
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c

        
�

34 μm

The lumen changes of the arteriolar micro vessel can be identified; we should also 
note that the radius enters into the equation for the flow rate in the 4th power (see 
chapter 2, Law of Hagen-Poiseuille).
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Please pay attention to the differing amounts in parameter changes (ordinate scale!) 

and the rhythmic course of the graphs.

Aside from the daily fluctuations of biological rhythms (circadian rhythms) several 

other variations of biological characteristics occur. The regulatory processes of 

microcirculation especially are subject to a changing vibration behavior. One 

example would be the “swing adjustment” of the microcirculatory flow rate to a different 

regulatory level under the diction of spontaneous vasomotion.
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35 μm

The functional state of the micro-circulation in this network changes from minute to 
minute under the influence of the application:

Increased speed in the flow of red blood cells, increase of the flow rate in the arterioles 
and venules, disaggregation of red blood cells, normalized capillary perfusion.



69

������""������
���#�'����
���
�������
�#������
�"�
����#�	��������������
��������#���
�"������#�������
�"	
������#		�	�!#
��������
����"#������������������"#����1

^����%�����"#���'�����������#��)�����"�����	����#���'
��"����#""'���"�!#���
	������)'�����#��"��#������������#�����#�������"������#����������"	
+��
5������	�����
����
���

�#�	��""��

���#��#���#�����#���	�)'����#���	�

����#����
�!#
�������$�#		�	�
���#"
�����!#
��������
����"#�����
���	���������#
�	�����#�������)������
���������%�����"#���'���������+
L�����#��
����������������#�'��������
���
���#������#��"��#������������#���
��#�������"������#�������
�"	
��#
�#�!#"�	��"#����������
������������������#"�
�����'"#�����#�	�����"�����#�'�����#�'�������
+�

���
�����8{8�������#���
�4�����
�
�������!��#���*#��"�����
����"#��	�

����#����
�#������"#��!#
�������������������
���#"��#�������

��+

���� ���!��� ��

�)�"����
� ��� ��3������ 
����#����
� !#
�������� �#!�� ��!�!�	�

������
��	�
��

���
����#�	���������������������
������E���������� of certain 
�"������#�������
�"	
��������#��#��������������"#����+����
�#��"��
����������""������
����#%��""�"#��#
����
1

 » ��	����"�#"��#����
��������
����#����
�!#
����������������


 » N����

�
�	�����������'����!�
�������������������	��#

�!�������������
�����"'�	�
��!���	���
�"�
�
��""����	���������������#"���
�����
#�	�#������!�
���#"����0�����'�����
�
$�����#������������������������������
���������*��������
�)��0+����"��������""�#		��

�
����#!#�"#)"��	#�#+

����#�������*���

�
���
�#������#������������^#*%7�")�¦�0%�����������^�"���"#�����"��'����
���"���������
�#	!����#�	�#

�
�#���+



70

a

E

55 μm

-���
��[?[
%��	��	�����D���
����	�����	��	�����	����
��
���������
����
������	�

.�����
��
����������	��	����"Y_''�����	�Z��
��
������	�D���
����	������	������	�
���������
���D�	�����	�����E����
��	�)�

^
������~��	�����
�
������������	��	���?'�����	���	��
D����



71

c

�

55 μm

It is often overlooked that venules also have the abil ity for vasomotion which is, 
however, much less pronounced than in the arterioles.
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Electron- optical  picture of  a  well  functioning mitochondrion.
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  27
Research results regarding the application of 

certain changing electromagnetic fields with added 
vasomotion stimulation

Considering the research results presented in chapters 25 and 26 regarding 
the effects of certain changing electromagnetic fields (BEMER and BEMER 
PLUS) on microcirculation, a range of possible applications emerges. 

In this chapter we will introduce therapy results that were the subject of 
microcirculation research as part of an examination of prophylactic and 
complementary therapy effects of certain changing electromagnetic fields 
with added vasomotion stimulation. 

The research questions addressed conformed to clinical standards and 
pertained to the following main points:

 »  Prophylactic therapy for exposure to stress and infection, increase 
of physical capacity, complementary therapy with multi-morbid 
geriatric patients.

 »  Complementary therapy for peripheral circulatory disorders, 
diabetes-related polyneuropathy and fatty liver due to alcohol.



96

 »  Complementary therapy for impaired healing of wounds and 
bones and for chronic-degenerative arthropathy, for chronic pain 
and geriatric rehabilitation patients.

 »  Complementary therapy for therapy-resistant chronic inflammatory 
processes and for rheumatic diseases.

The need for effective prophylactic measures, especially in older 
patients, has already been documented in chapters 12 and 13 of the german 
microcirculation book. In the previous chapters 25 and 26, research results 
indicated that the application of certain changing electromagnetic fields (BEMER 
and BEMER PLUS) in younger or middle-aged subjects exposed to stress 
and infection causes relevant changes in micro-hemodynamic and (indirect) 
immunological characteristics in the realm of microcirculation. The importance of 
effective prophylactic measures increases with age, since disposition toward 
infection increases and an intolerance to stress occurs.

After the application of certain changing electromagnetic fields (BEMER 
and BEMER PLUS), changes in microcirculatory characteristics occur more 
pronounced in older multi-morbid patients than in younger patients at times, 
but also subside more quickly. As a result, longer therapy periods (weeks, 
months) may be required for older patients.

������������*������
��������#�����#�������"������#�������
�"	
������!#
��������
stimulation for complementary therapy purposes, many promising possibilities 
for the support of established treatment concepts are developing. This applies 
especially to (chronic) illnesses where disturbances of microcirculation develop 
into a separate condition over time and often unfold their own dynamic independent 
from the course of the original illness.

Not infrequently, the causes of therapy resistance can be found in the realm 
of microcirculation. We must remember that disturbances of microcirculation 
are also disturbances of diffusion.  Based on the limited drug therapy options 
for microcirculatory disturbances, the use of effective complementary therapy 
methods is highly recommended.

Figures 326 through 328 present examples of vitalmicroscopic findings and display the problem 
of self-activating microcirculatory disturbances in (chronic) therapy-resistant illnesses.
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a

b

Figure 326
Example of vitalmicroscopic findings of self-activating microcirculatory 

disturbances in cases of therapy resistance.
(1/2000 second; section of micro vessel in the subcutis, sequence of 

photographs from a to d at an interval of 15 minutes).

22 μm
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a

b

Figure 327

Example of vitalmicroscopic findings of self-activating microcirculatory 
disturbances in cases of therapy resistance.

(1/2000 second; section of micro vessel in the subcutis, sequence of 
photographs from a to b at an interval of 25 minutes).
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a

b

Figure 328

Example of vitalmicroscopic findings of self-activating microcirculatory 
disturbances in cases of therapy resistance.

(1/2000 second; section of micro vessel in the subcutis, sequence of 
photographs from a to b at an interval of 20 minutes).

15 μm
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An example for effective support of mainstream therapy concepts is the use 
of a certain changing electromagnetic field with added vasomotion stimulation 
for the postoperative rehabilitation (physiotherapy) of geriatric patients. 

Research Design
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Figures 329 and 330 provide information on the behavior of selected characteristics 
during the observation time period.

Figure 329

Behavior of the parameter “area under the envelope of the amplitude frequency spectrum 
of the spontaneous arteriolar vasomotion AVM” (mean values) over a 27-day observation 
period in the subcutaneous target tissue of geriatric rehabilitation patients.

 Control group:  conventional physiotherapy without complementary use of a 
���	��	�������
�
��	����������

Test group:  conventional physiotherapy + complementary use of a changing 
�����
�
��	����������

Statistical examination results: Significant differences in characteristics - control versus test 
group beginning on the 6th day.

Parallel behaviors of characteristics were determined in the venular flow 
rate Qven and in the distribution status of the plasma-blood cell mixture in the 
microvascular networks (number of blood cell perfused nodal points nNP). 
The impact of the behavior differences of the microcirculatory perfusion 
characteristics in the control and verum groups on the nutrition of tissue 
����
����"��������������#�#�����
����&�*'����	��"�������������!���"�
�¨��2”. 
The data collected in the subcutaneous and intestinal target tissues exhibited 
no significant differences.

The (temporary) slight deterioration of the microcirculatory function in the rehabilitation patients of 
the control group is not surprising at the beginning of physiotherapeutic rehabilitation measures.
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The subjective evaluation of the treatment success by the rehabilitation 
patients on the 27th day of the observation corresponded to the behavior of 
microcirculatory characteristics determined in both partial samples.

In summary, it was determined:
The success of physiotherapeutic rehabilitative measures (at least in 
the beginning of therapy) is dependent on whether and to what extent 
microcirculatory functional characteristics can be altered. This applies to the 
endothelial functions, spontaneous vasomotion, and the extra-vascular fluid 
movements in the interstitium and in the initial lymph flow. The therapeutic 
success in the treatment of geriatric rehabilitation patients can be increased 
through effective complementary treatment options such as the use of a 
certain changing electromagnetic field with added vasomotion stimulation.

Figures 331, 332 and 333 illustrate the effects of the changing electromagnetic 
field with added vasomotion stimulation through examples of vitalmicroscopic 
findings from the subcutaneous and intestinal target tissue.

Figure 330

/���D��
����������
�
���
�K�����	���������	���V2 in the venules” (mean 
values) during a 27-day observation period in the sub-cutaneous target tissue 

in geriatric rehabilitation patients.
Control group:  conventional physiotherapy without complementary use of a 

changing electromagnetic field.
Test group:  conventional physiotherapy + complementary use of a changing 

electromagnetic field.

Statistical examination results: Significant differences in characteristics - control group 
versus test group beginning on the 6th day.
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a

b

Figure 331

Functional state of the microcirculation in a geriatric rehabilitation patient before 
�	������
�?|������������
����&��������
���	����	��	�������
�
��	����������&����

added vasomotion stimulation
(Example of vitalmicroscopic findings, 1/1000 second, target tissue intestines).

 a:  prior to therapy
  b: after a therapy period of 27 days

75 μm
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a

Figure 332

Functional state of the microcirculation in a geriatric rehabilitation patient 
before and after 27 days of therapy with a certain changing electromagnetic 

field with added vasomotion stimulation

(Example of vitalmicroscopic findings, 1/1000 second, target tissue subcutis).
Pseudo color transformation of the primary images:
The blood cell perfused micro vessels are marked in red.

110 μm



106

b

 a:  prior to therapy
 b: after a therapy period of 27 days
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a

b

Figure 333

Functional state of the microcirculation in a subcutaneous venule section for 
a geriatric rehabilitation patient before and after 27 days of therapy with a 
certain changing electromagnetic field with added vasomotion stimulation

(Example of vitalmicroscopic findings, 1/1000 second, target tissue subcutis).
a:  prior to therapy
b: after a therapy period of 27 days
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Diabetes-related polyangioneuropathy and its consequences (“diabetic 
foot”) is one of the chronic complications of diabetes mellitus. The diabetic 
foot is an after-effect of diabetes-related polyneuropathy in conjunction with 
diabetic microangiopathy and a weakness to stave off infection. In many cases, 
”diabetic foot” and arterial occlusive disease occur concurrently, creating a 
therapeutic dilemma.  Figure 334 schematically displays the pathogenesis.

Figure 334
Pathogenesis of chronic complication with diabetes mellitus

L���!�������
�����88����!�#"
���#������#�������
����

��#��)�������#
�	�)'�#		����
complementary therapy options to established clinical therapies that focus on 
positively affecting microcirculation and improving micro-hemodynamic conditions 
��������
�
��
���
����#��������"����#"���#��������������

������	���+��������
�"�
�
of clinical observations reveal that for this purpose the application of certain 
changing affecting microcirculation and improving micro-hemodynamic conditions 
��������
�
��
���
����#��������"����#"���#��������������

������	���+�������
�"�
����
clinical observations reveal that for this purpose the application of certain changing 
�"������#������� 
�"	
� ����� #		�	� !#
�������� 
����"#����� �#�� )�� ���
�	���	+
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Research Design

The research results are summarized in figures 335 and 336.

We will forego the illustration of the data collected from the control group, which 
displayed an increasing deterioration of microcirculatory function in the sub-cutis over 
the 60 day observation period.

Figure 337 illustrates a selected example of vitalmicroscopic findings 
regarding the effects of the changing electromagnetic field with added 
vasomotion stimulation used as complementary therapy.
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Figure 335
Measurement data for the parameter “number of blood cell perfused nodal points” 
(mean values) in the subcutaneous and infracutaneous target tissues of geriatric 

diabetics with polyangioneuropathy over a 60-day treatment period (complementary 
application of a certain changing electromagnetic field with added vasomotion 

stimulationfield with added vasomotion stimulation).
Simultaneous collection of measurement data in two tissue depths: 3mm and 8 mm
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Figure 336
Measurement data for the parameter “area under the envelope of the amplitude 

frequency spectrum of the spontaneous arteriolar vasomotion AVM” (mean values) 
in the subcutaneous and infracutaneous target tissues of geriatric diabetics with 

polyangioneuropathy over a 60-day treatment period (complementary application of 
a certain changing electromagnetic field with added vasomotion stimulation).
Simultaneous collection of measurement data in two tissue depths: 3mm and 8 mm
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a

b

Figure 337
Changes in the distribution state of the plasma-blood cell mixture in the 
subcutaneous micro vessels (penetration depth 3 mm) for a patient with 

diabetes-relates polyangioneuropathy before and after application of a certain 
changing electromagnetic field.

Vitalmicroscopic findings 1/250 second; pseudo color transformation of the primary 
image: the blood cell perfused micro vessels are marked in blue.

a:  before additional therapy
b:  after additional therapy over a 60 day period

110 μm
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In the context of further research on a comparable patient group using the same 
research design, the following parameters were captured in the subcutaneous 
target tissue (penetration depth 3 mm) in addition to the parameters “number 
of blood cell perfused nodal points nNP” and “area under the envelope of the 
amplitude frequency spectrum of the spontaneous arteriolar vasomotion AVM”:

 » Venular flow rate Qven 
 » Flow rate of the initial lymph fluid QL
 »  Number of white blood cells adhering to a defined area of venule wall 
L¤~�999��{$��/��L

Measurement data for the parameter “number of blood cell perfused nodal points 
nNP” (mean values) in the sub-cutaneous target tissue over a 60 day therapy 
period for a test sample  of geriatric diabetic patients with polyangioneuropathy, 
who received complementary therapy with a certain changing electromagnetic 

�"	� ����� !#
�������� 
����"#����� ��� #		������ ��� ���� 
�#�	#�	� �"����#"� ����#�'�
(test group), in comparison to a test sample who did not receive complementary 
therapy (control group).

Significant differences in characteristics between the data of a control group and the group 
receiving additional treatment with a certain changing electromagnetic field occurred after 
the 10th day of measurement.

Figure 338
Measurement data for the parameter “number of blood cell perfused nodal points nNP” 

(mean values) in the sub-cutaneous target tissue over a 60 day therapy period for a 
test sample  of geriatric diabetic patients with polyangioneuropathy, who received 

complementary therapy with a certain changing electromagnetic field with vasomotion 
stimulation in addition to the standard clinical therapy (test group), in comparison to a 

test sample who did not receive complementary therapy (control group).
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Figure 339
Measurement data for the parameter “venular flow rate Qven” (mean values) in 

the sub-cutaneous target tissue over a 60 day therapy period for a test sample  of 
geriatric diabetic patients with polyangioneuropathy, who received complementary 

therapy with a certain changing electromagnetic field with added vasomotion 
stimulation in addition to the standard clinical therapy (test group), in comparison 

to a test sample who did not receive complementary therapy (control group).
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Figure 340
Measurement data for the parameter “area under the envelope of the amplitude 

frequency spectrum of the spontaneous arteriolar vasomotion AVM” (mean values) 
in the sub-cutaneous target tissue over a 60 day therapy period for a test sample  of 
geriatric diabetic patients with polyangioneuropathy, who received complementary 
therapy with a certain changing electromagnetic field with vasomotion stimulation 

in addition to the standard clinical therapy (test group), in comparison to a test 
sample who did not receive complementary therapy (control group).
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Figure 341 
Measurement data for the parameter “flow rate of the initial lymph fluid QL” (mean 
values) in the sub-cutaneous target tissue over a 60 day therapy period for a test 

sample  of geriatric diabetic patients with polyangioneuropathy, who received 
complementary therapy with a certain changing electromagnetic field with vasomotion 
stimulation in addition to the standard clinical therapy (test group), in comparison to a 

test sample who did not receive complementary therapy (control group).
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Figure 342
Measurement data for the parameter “number of white blood cells adhering to a 
defined venule wall nWBC/A” (mean values) in the sub-cutaneous target tissue 

over a 60 day therapy period for a test sample  of geriatric diabetic patients 
with polyangioneuropathy, who received complementary therapy with a certain 
changing electromagnetic field with vasomotion stimulation in addition to the 
standard clinical therapy (test group), in comparison to a test sample who did 

not receive complementary therapy (control group).
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a

b

Figure 343
Changes in the distribution of the plasma-blood cell mixture in the 

subcutaneous micro vessels (penetration depth 3mm) for a patient with 
diabetes related polyangioneuropathy before and after 60 days of therapy with a 

��
���	����	��	�������
�
��	����������
(Vitalmicroscopic findings 1/200 second)
a: before additional therapy
b: after 60 days of therapy

160 μm
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a

b

Figure 344
Immunological behavior characteristics (aggregation and adhesion) of 
white blood cells in a subcutaneous venule for a patient with diabetes 

related polyangioneuropathy before and after 60 days of therapy with a 
certain changing electromagnetic field.

(Vitalmicroscopic findings 1/100 second)
a: section of a venule before additional therapy
b: identical section of a venule after 60 days of therapy

21 μm
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A summary of the research results shows:
For i l lnesses accompanied by signif icant disturbances of the 
microcirculat ion for which the causes cannot be treated direct ly, l ike 
diabetes-related polyangioneuropathy for instance, complementary 
appl icat ion of certain changing electromagnetic f ields with added 
vasomotion st imulat ion displays promising results for increasing the 
success rate of establ ished therapy concepts.

Examples of research results for the complementary therapeutic application 
of certain changing electromagnetic fields with added vasomotion stimulation 
on patients with alcohol-related fatty liver clarify that the microcirculatory 
effects of the therapy options described up to now are not limited to the 
stimulation of the blood flow in the organs derma and intestine, but also 
affect the “inner” organs, for instance the liver, an important metabolic 
organ. We also want to call attention to an intracellular redox system and 
its stimulation: the reduced and oxidized form of glutathione.

Reduced glutathione protects certain enzymes against oxidation and reduces constantly 
forming peroxides (one of the important intracellular protection mechanisms toward free 
radicals). Glutathione is present especially in the red blood cells and is concentrated in the 
liver and in the brain. 

Research Design
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The data collected are summarized in figures 345 and 346.

Figure 345
Measurement data for the parameter “sinusoidal flow rate Qsin” (mean values) in 
the liver parenchyma over a 30 day therapy period (30 day follow-up) for a test 
sample of patients with alcohol-related fatty liver, who received therapy with a 
certain changing electromagnetic field with vasomotion stimulation in addition 

to the customary clinical therapy (test group), compared to a sample that did not 
receive complementary therapy (control group). 
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Figure 346
Measurement data for the parameter “changes in concentration of reduced 

gluthatione cGlred” (mean values) in the liver parenchyma over a 30 day therapy 
period (30 day follow-up) for a test sample of patients with alcohol related fatty 
liver, who received therapy with a certain changing electromagnetic field with 

vasomotin stimulation in addition to the customary clinical therapy (test group), 
compared to a sample that did not receive complementary therapy (control group). 
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Through the complementary application of a certain changing electromagnetic field with 
vasomotion stimulation therapy results can be increased and achieved in a shorter 
time frame.  Even though echosonographic examinations demonstrated the beginning 
of a decrease of the fatty tissue of the liver in the patients of the test group as well as 
in the patients of the control group as of the 20th day, the process proceeded more 
pronounced and more quickly in the patients of the test group in subsequent weeks.

In cases of chronic illnesses that can only be treated symptomatically, 
the complementary application of certain changing electromagnetic fields 
with vasomotion stimulation can support the clinical therapy.

The complementary treatment of patients with rheumatoid arthritis provides 
a good example.
The clinical picture of rheumatoid arthritis is a system disease of unknown etiology 
and manifests itself primarily in the joints.  Initial chronic inflammation of the synovial 
membrane leads to the destruction of articular cartilage, affecting the areas near 
the joint as well.  The disease progresses in phases, leading to painful swelling and 
restricted function of the affected joints. In more advanced stages this leads to complete 
destruction of the joint structures.  
There is no known therapy for treating the causes of rheumatoid arthritis.  Established 
therapies focus on reducing inflammation of the joints and easing discomfort as well 
as on improving joint functions and preventing joint deformation. Heat application and 
moor kneading are among the more widely used therapy methods.

Research Design

The measurement data collected are summarized in figures 347 and 348.
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Figure 347
Measurement data for the parameter “venular flow rate Qven” (mean values) in the 
sub-cutaneous target tissue over a 30 day therapy period (30 day follow-up) for 
a test sample of patients with rheumatoid arthritis, who received therapy with a 

certain changing electromagnetic field with vasomotin stimulation in addition to the 
customary clinical therapy (test group), compared to a sample that did not receive 

complementary therapy (control group). 
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Figure 348
;����
�
�	���������
�������
�
���
�K�����	���������	��	�����D�	�����U�V2” (mean 

values) in the sub-cutaneous target tissue over a 30 day therapy period (30 day 
follow-up) for a test sample of patients with rheumatoid arthritis, who received 

therapy with a certain changing electromagnetic field with vasomotin stimulation in 
addition to the customary clinical therapy (test group), compared to a sample that 

did not receive complementary therapy (control group). 
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The subjective evaluation of the therapy success by the patients at the end of the observation 
time is consistent with the changes in characteristics determined in both test samples.
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a

b

Figure 349
Impact of a 30-day complementary therapy with a certain changing electromagnetic 

field on the distribution of the plasma-blood cell mixture in the microvascular 
networks of a joint-near subcutaneous tissue area in a female patient with 

rheumatoid arthritis. 
Example of vitalmicroscopic findings 1/200 second.

Pseudo color transformation of the primary image (the blood cell perfused 
microvessels are marked in blue-green).

a:  distribution status before therapy
b:   distribution status in the same network after 30 days of 
      complementary therapy.

70 μm
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In conclusion we will again examine the organ of the skin, from the 
“cosmetic” aspects as well as the medical aspects.
Most recently, the combination of a certain changing electromagnetic field 
with vasomotion stimulation and a light signal that follows the temporal 
pattern of the changing electromagnetic field (known as soft laser within 
the wave lengths of a red light) is being recommended as an enhanced 
therapy option.  Such a combination is expected to further increase the 
already documented effects of certain changing electromagnetic fields in 
the cutaneous and sub-cutaneous microcirculation. 

The organ of the skin has three different functional components:

 » The epidermis and the papillary dermis with the near-surface 
 capillary networks.

 » The reticular dermis
 » The subcutis (sub-cutaneous fatty tissue).

Each of these components responds to the influence of noxes and stimuli with their own 
respective, typical reactions.  Thereby, noxes and stimuli can act “from the inside” via the 
bloodstream or “from the outside” via the environment.  

The main arena of the aging processes is the papillary dermis. The comparatively 
high tissue turgor (plumpness) during the infantile age is based on correspondingly 
high concentrations of hyaluronic acid in the fundamental substance of the 
connective tissues, whereby a high viscosity and a large storage capacity for water 
and electrolytes is provided. After birth, the content of hyaluronic acid falls abruptly, 
and continues to decrease slowly in subsequent years. Therefore, the skin of an 
aging person appears more lined and saggy. This effect can be compounded by UV 
��"#��	�	������#�������������"#
����
)��
�#�	���������3�����
+��
This natural progression cannot be stopped or reversed. We can, however, 
�������!�"'���3����������#���"��#��������#����������

�
�>#!��	�����#����"���*�
$�
implementing measures that promote health, stimulating the microcirculation).
We must remember that the dermis also is a “disposal” and storage organ.  Molecular and 
small corpuscular waste products (of endogenous and exogenic origin) are phagocytized 
)'���
����'��
�#�	�
����	�!����#""'���	�
����"'+�������#�����
��������reticular dermis 
are rather slow due to its function as a basic mechanical framework of the skin. The 
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The sub-cutaneous fatty tissue displays a simple reaction pattern.  It reacts to 
���� ��3�������������#���#"$� ��3#��#���'������O'�#������*�
����������	���
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of fatty cells and the release of fatty acids. These in turn provoke an increased 
��3#��#���'�
����"�
$������)'�#���#�����#�������
���������	1�7�
�����������������
�#��'���""
� "�����#��"��#��
�
 
�"�����O#����+



123

a b

c d

For medical purposes, the most significant organ function of the skin is the 
homeostasis of the total organism: The dermis is representative of circulation 
and, together with the intestine, is one of the most immunologically active 
organs of the organism.

The beginning of an immunological reaction in the skin:
Initiation of the transmigration of white blood cells in a subcutaneous venule

>�*#��"�����!��#"�����
������
�	���
?
Image sequence from a to d in a timespan of ~ 15 seconds.

26 μm
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From the perspective of microcirculation research, the combination of soft 
laser and a changing electromagnetic field is seen as a stimulus modulation 
with the goal of a heightened effect on microcirculation. This achieved 
increase (within a certain extent) of the stimulation effect should neither 
be overestimated nor negated, as demonstrated by the following examples 
of clinical research.

Research Design

The measurement data collected are summarized in figures 350 and 351. 
Figures 352 and 353 display selected examples of findings.

From the displayed data we can gather that intensified effects (increased oxygen 
depletion in the venules, higher surface quality of the skin) can be achieved 
through the combined application of a certain changing electromagnetic field 
with vasomotion stimulation (BEMER PLUS) and an appropriately pulsed soft 
laser (SLT).

Please note: The effects of the pulsed soft laser light in the wave range of a red 
light do not relate to the well-known effects after exposure to UV light (e.g. the 
conversion of the melanocytes from the “dormant” to the “active” stage).
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Figure 350
;����
�
�	���������
�������
�
���
�K�����	���������	��	�����D�	�����U�V2” 

(mean values) in the sub-cutaneous target tissue over a therapy duration of 70 
days for a test sample of female subjects ~ 50 years of age, who were treated with 
a certain changing electromagnetic field with vasomotion stimulation (test group 1) 
or a certain changing electromagnetic field with vasomotion stimulation combined 

with a pulsed soft laser (test group 2), compared to a test group that did not receive 
any type of treatment (control group).
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Figure 351 
Measurement data for the parameter “maximum depth of roughness Rmax” (mean 
values) in the sub-cutaneous target tissue over a therapy duration of 70 days for a 
test sample of female subjects ~ 50 years of age, who were treated with a certain 

changing electromagnetic field with vasomotion stimulation (test group 1) or a 
certain changing electromagnetic field with vasomotion stimulation combined with 
a pulsed soft laser (test group 2), compared to a test group that did not receive any 

type of treatment (control group).
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a

b

Figure 352 

Surface condition of the forehead skin before and after 70 days of treatment with 
a certain changing electromagnetic field with vasomotion stimulation for a 50 

year old female test subject (selected example of findings).

Computer ized depict ion of  the surface texture:
The roughness prof i les along the def ined measurement l ines have been combined for 

a spat ia l  depict ion of  the measured surface area.

a:  surface condition before treatment
b:  surface condition after 70 days of treatment
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a

b

Figure 353
Surface condition of the forehead skin before and after 70 days of combined treatment 
with a certain changing electromagnetic field with vasomotion stimulation and a soft 

laser (SLT) for a 50 year old female test subject (selected example of findings).

Computer ized depict ion of  the surface texture:
The roughness prof i les along the def ined measurement l ines have been combined for 

a spat ia l  depict ion of  the measured surface area.

a:  surface condition before treatment
b:  surface condition after 70 days of treatment
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For a comparison with commercially available skin care products refer to 
chapter 24.

Please note that the areas of the fields measured to determine the surface 
quality of the target tissue after application of the changing electromagnetic 
���"	�#�	� ����
���� "#
���#������	� ���~{99���{+� �������#���
� �	�������	�
in the maximum depth of roughness are an expression of the changes in 
microcirculatory function as a result of the therapies applied. 

In addition to general health-promoting measures and the use of 
appropriate skin care products, the additional application of certain 
changing electromagnetic fields and soft laser is a promising measure 
to achieve “visual cosmetic effects” for the skin and the stimulation of its 
function as an organ.

Additionally, in case of illness, the combined application of certain changing 
electromagnetic fields with vasomotion stimulation and soft laser can be 
beneficial within the framework of a complementary therapeutic concept 
(examples would be: diabetes-related polyangioneuropathy, a variety 
of chronic inflammatory and degenerative processes, chronic venous 
insufficiency with ulcus cruris (leg ulcer), and more). The application of 
certain changing electromagnetic fields and the soft laser during an illness 
is always meant to be a complementary therapy method and the primary 
method should always be an established therapy concept.

In conclusion, we would like to address 2 questions which are directed to researches 
occasionally by individual users and medical practitioners:

Should we be concerned with undesirable effects of certain changing electromagnetic 
fields of low energy?

According to current research, no undesirable effects are known. The author 
does recommend, however, that individual users consult their physician prior to 
intended application in the case of an illness.

7��
� ���� #��"��#����� ��� ����#��� ��#������ �"������#������� ���"	
� �#!�� #�� ������� ��� ����
growth of tumors? 

There is currently no concrete evidence that substantiates such an assumption.  
According to current beliefs, the growth of a tumor is dependent on its capacity 
for neoangiogenesis, which is activated by the appearance of hypoxic zones in 
its tissue.
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 28
CONCLUSION

Microcirculation is at the center of clinical pathophysiological considerations.  
The focus of research should be on healthcare-related counseling and advice for 
persons who are exposed to stress and infection, the chronically ill and, above 
all, multi-morbid older individuals whose impaired microcirculation will inevitably 
lead to a vicious circle in case of illness without effective therapeutic measures.  

This book covers research results regarding the effects of a variety of therapy 
methods on a limited or disrupted microcirculation. 

110 μm
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We cannot, however, derive therapy guidelines directly from these results.  The 
behaviors of metabolic, nerval, varied immunological, cellular and intracellular, 
interstitial characteristics, among others, are being mentioned only in the context 
����������"�
��#�
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�#���$���������������"#����+��
The interpretations and evaluations in this book, and the measurement results in 
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mainstream, established treatment concepts, and we cannot only contemplate 
their possible effects but must also take into account the limits of their effectiveness.  
Complementary therapy measures can supplement proven therapy concepts 
effectively, but can never be a substitute for them.  The primary areas for the 
#��"��#����� ��� >�������!�?� ����"�����#�'� ����#������� ��#
���
� #��� ��� ���� 
�"	�
of prophylaxis and the support of treatment plans with or without medication 
(possibly, the dose of prescription medications can be reduced and thereby 
#""�!�#�������
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This book presents a number of vitalmicroscopic images. These are selected and 
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only.  They can therefore not be considered proof for a certain statement.  
Statements can only be substantiated by statistically evaluated data.
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research results and their evaluations represented in this book are based on the 
characteristics assessed for a certain test sample group. According to experience, 
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format of research design must be adhered to for reasons of comparability and 
reproducibility. This applies to dosages, application times, application locations, 
etc.  In individual cases, this can digress from the conventional approach.  It is 
conceivable that a different approach will produce differing values and response 
times of the characteristics described.
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observed through vitalmicroscopic and spectrometric research.  It also contains information 
regarding up-to-date experimental research that has not yet been completed. To what extent 
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to our readers in the 2nd edition of this book.
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AADP     68 ff., 77 ff.
 AMP     68 ff.
 Ampere     10
Arteriosclerosis     71, 74
 Arthritis, rheumatoid     117 ff.
 ATP    68 ff., 73 ff., 77 ff., 85, 86, 91
   ATPase    77 ff.
   Rotation model    86
   Synthesis     83 ff.

CcGMP     71
 Celiated epithelium     87 ff.
 Changing electromagnetic fields     10 ff., 14 ff.
   Biological effects (therapy-relevant), mechanisms
   of action    15 ff., 67 ff.
   Signal configuration    14, 15
   Therapeutic applications    17-125
 Charge, electrical     10
 Chemiosmosis    88
 Chloroplasts     87 ff.
 Circulus vitiosus     78
 Complementary therapy     93
 Coulomb     10
 Coulomb force     11
 Cristae (mitochondria)     73

DDermis     120 ff.
   Treatment    122 ff.
 Diabetes mellitus     71, 73, 74, 75, 85, 106 ff.

EEDRF, endothelium-dependent relaxing factor     70
 Energy density, electric, magnetic     10
 Enthalpy     77
 Enzyme     70, 71
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FF0F1-complex, F0F1-ATPase     83 ff., 86,
 Field (physical)     11
 Flux lines     11
 Field strength, electric, magnetic    10
 Fatty liver (alcohol-related)     114 ff.
 Filtration, capillary     45
 Flux, magnetic, electric     10
 Flux density, magnetic induction     10
   Force, proton motoric     

GGeriatrics     51 ff., 57 ff., 72 ff., 75 ff., 95 ff.

IInduction, magnetic     10

LInduction, magnetic     11

MMagnetic field of the earth     13
 Maxwell’s equations     11, 12
 Microcirculation     
  Regulation, local    45 ff.
  Therapy (general)    45 ff.
 Mitochondria     67 ff., 73 ff.
  Structure, membranes    79, 83 ff., 88
  Energy provision    67 ff.
  Rotation    73 ff., 85 ff.
MRI, magnetic resonance imaging     14

NNAD     78 ff.
NADH     78
NO, carbon monoxide     70, 71
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PPDK     70
PECAM-1     70
Permeability (magnetic)     10
PI3     70
PIP3     70
Polyangioneuropathy, diabetes-related     106 ff.
Prevention     93
Prophylaxis     74, 93

RRoughness, maximal depth      122 ff.
Rehabilitation, geriatric     99 ff.
Resistance to therapy     94
Rhythm (microcirculation)     49
Rotation model (ATP-synthesis)     86

SStress     53 ff.

UUlcus cruris     126

VVasomotion     71
  Spontaneous arteriolar    45 ff., 50 ff., 71
  Stimulation (spontaneous vasomotion)   51 ff.,  67
Venous insufficiency, chronic     126

WWeber   10
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