
The effects of  
regional deep hyperthermia 

The heating of tumor tissue to 42 °C warms up the adja-
cent healthy tissue as well. Healthy tissue can easily dis-
sipate warmth by increasing its blood circulation, which 
the tumor tissue cannot do because of its more primitive 
blood supply. This leads to heat build-up in the tumor 
tissue, which, in turn, leads to disturbances in important 
metabolic processes during cell division and mainte-
nance and promotes a lowering of the pH value (incre-
ased temperature sensitivity). In addition, vital cellular 
repair systems are deactivated by thermal damage; 
hence, damaged cell components (membranes, prote-
ins) cannot be replaced, ultimately facilitating apoptosis 
(the death of tumor cells).

According to recent investigations, when heated to 
about 42 °C, cancer cells – in contrast to healthy tissue – 
form particularly characteristic protein structures on their 
surface called heat shock proteins. Some of these prote-
ins stimulate the immune system by activating its natural 
killer cells to attack the tumor cells.

The electromagnetic radiation emitted from the appli-
cator intervenes primarily in the communication pro-
cess among malignant cells. Chemical and physical 
processes in the cell membranes are affected so that 
signals responsible for cell division are no longer transmit-
ted optimally, thus inhibiting the growth of cancer tissue.

Additional information on therapy

The optimal therapeutic modalities will be determined 
for your disease during the initial examination. During the 
treatment session, you will lie comfortably on a pleasantly 
heated waterbed. A swivel-mounted applicator is positi-
oned over the affected tumor region. From this transmit-
ting electrode, the computer-controlled shortwaves (13.56 
MHz) flow through the healthy tissue towards the external 
electrode which is integrated in the waterbed. When 
the shortwaves hit cancer tissue, they are converted to 
warmth more potently than in the healthy areas due to 
cancer tissue‘s increased energy absorption capacity. Be-
cause hyperthermia is applied to a narrowly limited area, 
the treatment’s toll on the patient is only slight. High thera-
peutic tolerance is therefore guaranteed. 

In most cases, regional deep hyperthermia is administered 
in the form of therapy sessions (up to 8 individual sessions).
In order to achieve the greatest possible damage to the 
tumor, it is often used in combination with other anti-can-
cer measures such as cytostatic chemotherapy, radiothe-
rapy or whole-body hyperthermia.
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Regional hyperthermia in  
cancer treatment

In modern-day oncology, the science of cancer, people 
have been increasingly interested in the use of heat to 
combat cancer. It was recognized a long time ago that 
tumors tend to shrink after a prolonged period of high fe-
ver. However, it was only in the last two decades with the 
advent of devices for targeted overheating (hyperther-
mia) that the theoretical findings were finally converted 
into practical therapies.

In addition to whole-body hyperthermia, regional hyper-
thermia has recently become more important because it 
is a non-invasive, very gentle, well-tolerated and effective 
therapy. Only selected areas of the body are overheated, 
which has a greater effect on the tumor due to its poorer 
vascular supply pattern and other physiological features 
(dielectric constant).

Regional hyperthermia is mainly used in the treatment of 
the following tumors: breast and abdominal cancer, ENT 
cancers, lung and liver tumors, pancreatic, esophageal, 
gastrointestinal, renal, bladder and prostate cancer, as 
well as metastases.

Regional hyperthermia may be used alone or in combi-
nation with the conventional anti-cancer methods such 
as chemotherapy and radiation therapy. When used 
alone, its aim is to inhibit the tumor growth and, if possi-
ble, shrink the tumor mass and trigger an immunological 
response. The combination use results in a synergistically 
enhanced overall effect on the tumor which is, by defini-
tion, greater than the simple sum of the individual effects. 
Another interesting combination is the combination of re-
gional deep hyperthermia with whole-body hyperthermia. 
When regional hyperthermia is applied after whole-body 
hyperthermia, a higher and more uniform temperature 
can be achieved in the tumor or metastasis.  In the case 
of extreme whole-body hyperthermia, the prior regional 
treatment of the primary tumor or of the largest metastasis 
causes initial damage before the complex effects of the 
systemic approach come into play.

Basic principles of  
regional deep hyperthermia

When electromagnetic waves, such as those radiated 
from a radio antenna, strike an electrical conductor, they 
are absorbed and an electric current is generated. The 
electrical resistance of the conductor generates heat. 
Since biological tissue is also a conductor for the electric 
current, it can be heated in this way (example: micro-
wave device). There are different systems with different 
frequencies. We choose to use a system with 13.56 MHz 
and low-frequency modulation.

Regional deep hyperthermia:  
The technique

The EHY 2000 device used in gisunt® clinic is equipped 
with a pair of electrodes (an applicator that can be 
 directed towards the tumor region and a counter-elec-
trode integrated in the waterbed surface) and modula-
ted shortwaves (13.56 MHz) that flow through the body 
tissue. Optimal heating of the tumor tissue is ensured up 
to a depth of 10 to 14 cm with narrow and loss-free en-
ergy excitation. A computer-controlled monitoring sys-
tem prevents surges on the electrodes as a protection 
against redness and burns on the skin surface.

The heat supply is based on the principle of capacitive 
coupling. An autofocus effect which has been descri-
bed is due to the increased energy absorption capacity 
of cancer tissue compared to the healthy tissue. This is 
mainly due to a higher ion mobility and a greater dielec-
tric constant in the disordered, polarized aqueous tumor 
cell environment. In addition, the tumor hardly achieves 
any regulation in contrast to healthy tissue due to its ra-
pidly grown, immature vascular supply pattern. This re-
sults in selective thermal damage to the cancer tissue 
rather than to the healthy tissue.

Temperature in the tumor is controlled in a non-invasive 
manner via a specially developed measuring system in-
tegrated in the system which, in contrast to the invasive 
temperature monitoring, does not entail the risk of infec-
tion and distant tumor cell seeding.

We use a thermometric method. In studies, the invasive 
measurement is performed by means of glass fiber op-
tics. In order to prevent the patient from cooling down 
during the therapy session (60 to 120 minutes), the tem-
perature of the waterbed is maintained at a constant 
30 °C.

Hyperthermia device EHY 2000 (Oncotherm) for regional treatment


