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was founded in 1985 by Dr. Gerhard Sennewald 
in Munich with the goal of discovering 
trendsetting electro-medical systems that 
provided innovative and beneficial medical 
treatments and introducing them in Europe.  
From the beginning, cancer therapy was in the 
forefront of the company, with a focus on regional 
and local hyperthermia. Hyperthermia is a clinically 
researched and gentle treatment that is used to 
destroy tumor cells through targeted heating of 
the tumor. In 1985, our company installed the first 
deep hyperthermia system in the radiotherapy 
department of Essen University Hospital. Since that 
initial installation, hyperthermia systems have been 
installed in twelve renowned German hospitals, as 
well as in additional eight prestigious hyperthermia 
centers in the rest of Europe, including the 
Munich-Großhadern University Hospital, Charité 
Universitätsmedizin Berlin, the Erlangen University 
Hospital, the Heinrich-Heine University Hospital 
in Düsseldorf and the Erasmus Medical Center, 
Rotterdam. 

The success of Dr. Sennewald Medizintechnik GmbH 
is based mainly on continuity. All of Dr. Sennewald‘s 
entrepreneurial decisions, both internal and 
external, are based on long-term careful analysis 
of the market and business trends and dedication 
to his customers and his business. In that spirit, 
his long-term employees shape the company and 
management decisions throughout the different 
departments using their high level of qualification 
and motivation, and a clear perspective:  

Product management  
Martin Wadepohl provides product management 
as an interface between the clinical application 
and the technology of the hyperthermia systems. 
Due to his many years of experience with hospitals, 
researchers and developers, he knows the clinical 
requirements of customers and the precise 
technical specifications of all the systems.  

Product management supports the decentralized 
resident sales force in all technical concerns and is 
also responsible for the medical-scientific support. 
In addition, product management coordinates the 
software developments and adherence to legal 
directives.

Vision and communication
Monica Sennewald‘s goal is to establish hyperthermia 
as a scientifically recognized therapy to both 
patients and professionals. She is managing and 
producing the internal and customer-specific 
communication channels (company brochures, 
patient brochures, websites, and seminars) and 
is also responsible for the publicity work of the 
company.

Engineering 
Providing expert customer service, including 
installation and maintenance of the hyperthermia 
systems, is an important part of the company 
strategy. This service area is decentrally organized 
to be as close to customers as possible. Engineer 
Günter Futschik and his highly specialized team of 
service engineers and technicians are available at 
short notice for maintenance, service and repairs. 
In addition, the engineering customer support 
includes planning, installation and set-up of the 
therapy systems. Our specialists from engineering 
and product management also provide thorough 
application training and are available to address all 
questions regarding the application of the systems.

Long-term cooperation models with sales and 
service partners shape our corporate strategy.  
With this in mind, a highly respected partner 
was found in the market leader, Pyrexar Medical 
Corporation from the USA. We have been selling 
their systems with great success throughout Europe 
since 1985.
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What is hyperthermia?

Hyperthermia is a treatment method in cancer therapy that has proved effective in combination 
with the classic standard therapies, namely radiation therapy and/or chemotherapy. It involves 
heating the tumor to 42°C, using focused electromagnetic waves, without damaging the 
surrounding tissue.

Hyperthermia is mainly used for tumors that have been resistant to treatment, or that have 
relapsed. Clinical studies have proven that hyperthermia in combination with conventional 
therapies clearly improves the prognosis of patients with certain types of tumors.

Primarily inoperable tumors are another indication. Hyperthermia treatment in combination 
with radiation therapy can reduce the size of the tumor and/or separate the tumor from 
surrounding tissue and thus enable its successful surgical removal. 

How does hyperthermia work?

Malignant tumors receive insufficient oxygenation 
due to poor blood circulation. The poor circulation 
also leads to metabolites accumulating in the 
tumor, causing it to over-acidify and damaging the 
tumor cells. This makes the tumor heat sensitive. 
Overheating leads to denaturation of proteins,  
death of some tumor cells, cell necrosis and the 
release of cell components. Special proteins end up 
in the extra cellular space, where they can activate 
cells belonging to the immune system. The details of 
these biological processes are currently the subject  
of intensive research.

Today scientists consider the activation of the 
immune system the most important contribution 
that hyperthermia makes in fighting tumors.  
Tumors can only survive if they are able to effectively 
trick or paralyze the immune system and thus 
prevent the immune system from attacking the 
tumor. Targeted heating of the tumor shuts down 
several of the mechanisms that cancer cells have 
developed for this purpose. Once the immune system 
is activated, it can neutralize cancer cells in the 
entire organism. This could also reduce the risk of 
metastasis.

How does hyperthermia work in 
conjunction with radiation and/or 
chemotherapy? 

Hyperthermia treatment is extremely effective 
in combination with radiation therapy. Ionizing 
radiation destroys cancer cells by a number of 
biological mechanisms, including generating oxygen 
radicals that attack the DNA of the cancer cell.  
In tumor tissue, which has poor perfusion, oxygen 
is deficient, which limits the efficiency of radiation 
therapy. Since hyperthermia increases perfusion, 
and thus improves oxygenation, cancer cells can be 
destroyed more effectively by radiation therapy.

Hyperthermia also increases the sensitivity of 
cancer cells to chemotherapy. Oxygen radicals play 
an important role here too. An additional factor is 
the effect of the heat on the metabolism, which 
increases the reaction capability of the cytostatic 
remedies and thus significantly increases the 
efficiency of the treatment.

With the aid of hyperthermia and thermo-sensitive 
liposomes filled with cytostatic drugs, the toxicity  
of chemotherapy can be targeted to the tumor area. 
The liposomes release the agents in the area of the 
tumor, thus reducing the systemic toxicity.

7

Enhanced cancer treatment The combination is the key
Hyperthermia Hyperthermia



Hyperthermia has now been established as the fourth column in oncology in the fight  
against cancer. Numerous studies at renowned university hospitals have impressively  
proven its effectiveness in combination with the standard procedures of radiation therapy 
and/or chemotherapy, including an improved quality of life and an increased survival rate 
among many patients. This is a small selection taken from the numerous studies.

Proven treatment for malignant tumors

“For many types of tumors, deep  
hyperthermia has long since left the 
experimental stage (...).

Especially in the case of advanced tumors 
we can achieve remarkable success with 
hyperthermia in combination with other 
therapies.”

Prof. Bamberg, Tübingen University Hospital

Hyperthermia on trial 
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Summary:

 Increased remission rates, as well as   
 improved, long-term palliation

 Improvement and extension of local   
 tumor control 

 Clear improvement of survival rates   
 and quality of life 

 Direct destruction of heat-susceptible
 tumor cells, especially of
 chemo-radiation resistant cells

 Reduction in tumor size to enable   
 resection

 Increased effectiveness of other forms of  
 treatment without increased toxicity

 Improved effectiveness and results
 when combined with radiation therapy  
 and chemotherapy 
 (thermoradiochemotherapy)

  Improved response to and acceptance   
 of cytostastic drugs

 Reduced disfiguration due to surgical   
 tumor resection

Proven efficacy of hyperthermia
Research & Science
Study results overview 

All results are statistically significant 

We thank Prof. Dr. med. N. R. Datta at Kantonsspital Aarau for  
his kind permission to show this overview.

Site Trials RT alone RT + HT Odds ratio (CI) p value

Breast 6 88 / 181 (48.6%) 122 / 198 (61.6%) 2.10 (1.34 – 3.30) 0.001

Cervix 6 173 / 263 (65.7%) 200 / 251 (79.6%) 2.19 (1.45 – 3.32) <0.001

Head Neck 9 183 / 364 (65.7%) 266 / 353 (75.3%) 3.71 (2.55 – 5.38) <0.001

Rectum 4 16 / 205 (7.8%) 36 / 208 (17.3%) 2.15 (1.10 – 4.20) 0.025

Ur. Bladder 3 35 / 86 (40.6%) 69 / 118 (58.4%) 2.40 (1.25 – 4.62) 0.009

Esophagus 2 24 / 132 (18.2%) 47 / 162 (29%) 2.64 (1.34 – 5.20) 0.005

Lung 2 2/ 70 (2.8%) 7 / 59 (11.8%) 2.69 (0.51 – 14.22) 0.243

Superficial tumours 2 57 / 169 (33.7%) 75 / 175 (42.8%) 1.48 (0.94 – 2.32) 0.091

Melanoma 1 23 / 65 (35.3%) 39 / 63 (61.9%) 2.97 (1.45 – 6.09) 0.003

Anal Canal 1 17 / 25 (68%) 23 / 24 (95.8%) 10.82 (1.23 – 94.92) 0.032

Choroidal melanoma 1 20 / 70 (28.5%) 33 / 63 (52.3%) 2.75 ( 1.34 – 5.63) 0.006

Others (Miscl.) 1 47 / 87 (54%) 50 / 87 (57.4%) 1.15 (0.63 – 2.09) 0.647

All sites 38 685 / 1717  
(39.8%)

967 / 1761  
(54.9%) 2.30 (1.95 – 2.72) <0.001

The odds of achieving a CR with RT+HT is 2.3 times higher than RT alone
(Datta NR  et al.,  Cancer Treat Review, 2015)

Summary Table HT + RT vs. RT  
Odds ratio for Complete response
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BSD 500 superficial and interstitial 
hyperthermia systems

The BSD 500 hyperthermia system provides another 
instrument in the palliative treatment of various 
types of advanced and recurrent cancer. It can be 
used in conjunction with the HDR brachytherapy.

The BSD 500 hyperthermia system induces 
therapeutic heat (hyperthermia) at certain superficial 
or subcutaneous malignant tumors (e.g. melanomas, 
squamous epithelium or basal cell carcinomas, 
adenocarcinomas or sarcomas) through external or 
interstitial application of electromagnetic energy.  

The system monitors the temperatures of the target 
and surrounding tissue using sensors for invasive 
temperature measurement. Based on the user 
selected temperature parameters of a sensor,  
the BSD 500 hyperthermia system automatically 
regulates the operating temperature as specified  
by the user (generally between 42-44 °C).  
The BSD 500 hyperthermia system automatically 
limits the power to prevent the tissue from 
exceeding the maximum temperature specified by 
the user.
 

Local (superficial) hyperthermia

Local hyperthermia is used for superficial, locally limited and advanced tumors, for example 
skin cancer, recurring breast cancer or inoperable head and neck tumors. The type and 
position of the tumor determines the selection of the applicator. Small soft-tissue tumors 
of the breast or prostate are easily treated with multiple needle antennas – a type of 
therapy called interstitial hyperthermia. The needle antennas, which have a diameter  
of 1.1 mm are placed in suitable percutaneous catheters. Depending on tumor size, an 
antenna group of up to 24 needle antennas is used. Separate temperature sensors placed 
parallel to the needle antenna measure the temperature. Applicators of different sizes are 
placed on subcutaneous tumors (melanomas, recurrences of the breast wall, etc.). These 
applicators have spiral antennas and a water bolus to transfer energy to the patient.

Winning the fight against cancer
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Regional deep hyperthermia

With the help of regional deep hyperthermia, deep seated tumors or large tumor areas are 
treated in combination with radiation, chemotherapy, or radiochemotherapy. These include, 
for example, rectal cancer, bladder cancer, high-risk soft tissue sarcomas, cervical cancer or 
pancreatic cancer.

With regional deep hyperthermia, the patients lie in a ring applicator. A water bolus and 
antennas that radiate high-frequency electromagnetic waves are integrated into this 
applicator. These waves can be focused on the tumor via the independent control of 
individual antennas and lead to a regional heating. The treatment region can be heated 
to targeted therapeutic temperatures of 41°C through 44°C. To achieve the therapeutic 
temperatures while protecting the surrounding tissue, it is necessary to use special 
applicators with suitable control systems.

Therapy systems

BSD 2000

The BSD 2000 therapy system consists of a ring 
applicator with integrated water bolus, a control unit 
and a patient positioning system. The ring applicator 
has four antennas that can be individually activated 
in both power and phase. The energy is regulated by 
the control unit. The water bolus guarantees the 
continuous transfer of electromagnetic waves into 
the body and also helps to cool the skin surface.  
The patient positioning system ensures a 
comfortable position during the entire therapy 
period. Optimal positioning within the ring 
applicator is made easier by way of a hydraulic  
lifting device. The applicators are available in  
various sizes for use in different application areas,  
for example for children and adults.

BSD 2000-3D 

The BSD 2000-3D therapy system is a further 
technological development of the BSD 2000.  
It is especially designed for the treatment of tumors 
in difficult-to-reach regions and prevents regional 
overheating (hot spots). The principle design of the 
system components is the same as for the  
BSD 2000. The twelve antennas are arranged in  
three rings at different transversal levels to 
guarantee precise 3D control. The use of these  
twelve antenna applicators achieves a greater 
protection of the healthy tissue despite the  
increased overall power. 

One step further
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Treatment planning 

The SigmaHyperPlan® software is a sophisticated 
visualization and treatment planning software  
that was developed in cooperation with the  
Charité Universitätsmedizin Berlin and the 
Konrad-Zuse Institute for Information Technology  
in Berlin.

It is necessary to use SigmaHyperPlan® for designing 
the hyperthermia therapy more efficiently and 
protectively a priori. Just as with radiation therapy, 
individual patient models can be created, allowing 
the distribution of electromagnetic fields and 
temperature distribution to be calculated.  
CT or MRT patient data form the basis for these 
patient models.

The software is very user-friendly and quickly 
provides first-time users with a feeling of security  
in using the application.

Individual planning model created with SigmaHyperPlan®

Thermometry data on the patient model
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MRI hyperthermia hybrid system

Hybrid hyperthermia is a further technological 
development of regional deep hyperthermia, where 
a classic radiative hyperthermia system is combined 
with a MR tomograph and is used simultaneously.

The system provides non-invasive three-dimensional 
temperature control throughout the therapeutic 
process by way of simultaneous imaging.

This means optimized patient safety and easier 
hyperthermia treatment, since there is no need for 
invasive catheters.

 
Hybrid hyperthermia system 
BSD 2000-3D MRI

This system consists of the MR-compatible  
BSD 2000-3D therapy system combined with a  
MRI system.

The applicator is centrally positioned in the  
MRI system with the aid of the patient  
positioning system.

The SigmaVision software package extends the 
planning software SigmaHyperPlan® by adding the 
option of MR thermometry. The software calculates 
three-dimensional color-coded temperature images 
in real time from the MRI data.

 

The new dimension
MRI Hyperthermia MRI Hyperthermia
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LMU University Hospital Munich, Germany
Charité - University Hospital Berlin, Germany
HELIOS Hospital Berlin-Buch, Germany
University Hospital Düsseldorf, Germany
University Hospital Tübingen, Germany
University Hospital Erlangen, Germany
Bad Trissl Clinic, Oberaudorf, Germany
Clinic for Radiotherapy, Nurnberg, Germany
Oncology Clinic, Munich, Germany
University Medical Centre Mannheim, Germany
University Medical Centre Göttingen, Germany

Canada / Mexico / USAEurope Asia

Canada

Mexico

Arizona 
Arkansas 
California 
Colorado 
Florida 
Georgia 
Illinois 
Iowa  
Maryland

Massachusetts
Michigan
New York
Ohio
Oklahoma
Oregon
Pennsylvania
Virginia
Washington

Belgium
Germany
Italy
Netherlands
Norway
Poland
Switzerland

Indonesia
Republic of Korea
Taiwan
Tailand
Beijing
Chongqing
Foshan Shi
Fuzhou Shi
Guangzhou Shi
Haerbin Shi
Hangzhou Shi
Jiamusi Shi
Jinan Shi

Liaocheng Shi
Luan Shi
Nanchong Shi
Qingdao Shi
Shaoyang Shi
Taiyuan Shi
Weifang Shi
Yibin Shi
Zhanjiang Shi

Cantonal Hospital Aarau, Switzerland
A.O.U.I Hospital Borgo Trento, Verona, Italy
Erasmus Medical Center, Rotterdam, The Netherlands
Haukeland University Hospital, Bergen, Norway
Bialystok Oncology Centre, Poland
Institute of Oncology, Warsaw, Poland
Institute of Oncology, Gliwice, Poland
Greater Poland Cancer Centre, Poznan, Poland
Institute of Oncology, Krakow, Poland
Holy Cross Cancer Center, Kielce, Poland

Pyrexar Hyperthermia Systems
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International Sales:

Martin Wadepohl
Phone: +49 89 54214310
martin.wadepohl@sennewald.de

Sales:

Dirk Lutter
Phone: +49 89 542143-0
dirk.lutter@sennewald.de

Marketing Director :

Monica Sennewald
Phone: +49 89 542143-0
monica.sennewald@sennewald.de

Our address:

Dr. Sennewald Medizintechnik GmbH

Schatzbogen 86
81829 Munich
Germany

You can find additional information on our website:
www.sennewald.de/en

More information on the topic can be found on the following websites:

 

Dr. Sennewald Medizintechnik GmbH

www.sennewald.de/en/

Pyrexar Medical

www.pyrexar.com

Further Information Contact
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