Local Hyperthermia
in Clinical Oncology

Hyperthermia

Enhanced sensitivity for more efficient cancer treatment

Local hyperthermia involves heating the tumor to a temperature of 42 to 44 degrees C
for approximately one hour by means of electromagnetic radiation. The local heating
kills cancer cells as well as increases perfusion in the tumor, which improves the efficacy
of radiation therapy or chemotherapy. The surrounding healthy tissue is able to tolerate
the higher temperatures.
Which indications are appropriate for
local hyperthermia?
Local hyperthermia is appropriate for treatment
of recurrent or progressive tumors located no
more than three centimeters below the skin.
This treatment is particularly appropriate when
used in conjunction with radiation therapy to treat
inoperable head and neck (ENT) tumors, recurrent
or progressive breast cancer, and melanomas.
BSD Medical has developed a special applicator
to apply heat therapy in the case of chest wall
recurrence due to mammary carcinoma.

Treatment
Every applicator includes a bolus which is placed
on the patient’s skin. For treatment, this bolus is
filled with circulating water that can be heated
as necessary. The bolus serves to physically couple
the electromagnetic waves to the patient’s body.
The temperature in the tumor is measured by
temperature sensors during the treatment. The
temperature is then optimized continuously using
automatic computer-controlled regulation of the
applicator power output. The preparatory and
warm-up phase lasts about 30 minutes. The heat
therapy itself lasts 60 minutes.
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Frequency
Depending on the indications, the hyperthermia
treatment is given once or twice a week.
The number of sessions depends on the tumor
characteristics and ranges between 5 and 10
per patient. When combined with hyperthermia
treatment, chemotherapy is administered
concurrently; radiation therapy must closely precede
or follow the hyperthermia treatment by up to
120 minutes.

Application
Application of local hyperthermia treatment is
relatively simple. For the most part, the system is
controlled automatically by the computer, which can
be operated either via a touchscreen or by means
of a mouse and keyboard. First, the patient is placed
in a horizontal position. The temperature sensors
are affixed to the skin above the tumor or inserted
into the tissue through an implantable catheter.
The number of temperature sensors used depends
on the size of the tumor. The applicator, which is
selected on the basis of the size and location of the
tumor lesion, is held in the treatment position with
the aid of either a support arm or holding straps.
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Clinical studies

An internationally proven therapeutic approach

Scientific studies validating the effectiveness of local hyperthermia for
the treatment of superficial tumors
A number of clinical studies have demonstrated a significant improvement in clinical outcome
without an increase in toxicity from the addition of local hyperthermia to chemotherapy and/or
radiation treatment for treating patients with various tumors.

Indications
Breast cancer and other superficial tumors
Ellen Jones, et. al., of Duke University in North
Carolina, USA conducted a breakthrough critical
study on treatment of recurrent carcinomas.
The study involved 109 patients with superficial
tumors. Most patients suffered from breast wall
recurrence due to mammary carcinoma, while a
few had ENT tumors and malignant melanoma.
Previously irradiated patients who underwent a
second round of radiation therapy in conjunction
with hyperthermia responded significantly better
to this therapy: Complete remission was achieved in
68% of those treated. In the control group who did
not receive hyperthermia, complete remission was
observed in only 24% of the patients. “The combined
therapy gives women whose cancer has reappeared
in the breast wall but not yet undergone metastasis
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the best opportunity to keep their tumors under
control for a long period of time”, stated Dr. Jones in a
discussion regarding the results of the investigation.
As a result of this study, the National Cancer Center
Network, comprising 30 renowned tumor treatment
centers in the United States, included hyperthermia
therapy in its worldwide guidelines for the treatment
of recurrent breast carcinoma.
(Jones, E.: A Randomized Trial of Hyperthermia and
Radiation for Superficial Tumors. Journal of Clinical
Oncology. 2005, Vol. 23, No. 13, 3079-3085)

Clinical studies

Previously Irradiated Patients

Clinical complete Response Rate

Local Control

5

Clinical studies

An internationally proven therapeutic approach

Head and neck tumors

Malignant melanoma

Riccardo Valdagni and Maurizio Amichetti of the
Centro Oncologico, Trento, Italy confirmed the
effectiveness of hyperthermia treatment in cases
of advanced head and neck tumors. With radiation
therapy alone, the two radiation oncologists
achieved complete remission in 41% of patients,
while the combination of radiation therapy and
hyperthermia increased the remission rate to 83%.
In addition, the 5-year survival rate for these patients
was increased from zero to 53% from the addition of
hyperthermia to radiation therapy.

In a randomized multi-centric study, Jens Overgaard
of the University Clinic in Aarhus, Denmark,
investigated 134 cases of recurrent or metastatic
malignant melanoma in a total of 70 patients. Half
of the patients were treated with radiation therapy
alone; the other half received local hyperthermia
treatment added to radiation therapy. Analysis of
the results showed a significant benefit associated
with the addition of hyperthermia to radiation
therapy. Only 28% of the tumors that were treated
by radiation therapy alone achieved local control,
while the addition of hyperthermia to radiation
therapy increased the local control rate to 46%.

(Valdagni, R., Amichetti, M.: Report of long-term
follow-up in a randomized trial comparing radiation
therapy and radiation therapy plus hyperthermia to
metastatic lymphnodes in stage IV head and neck
patients. International Journal of Radiation Oncology
Biology Physics. 1994, Vol. 28, No. 1, 163-169)
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(Overgaard, J., Gonzalez-Gonzalez, D., Hulshof, M. C.
C., Arcangeli, G., Dahl., O., Mella, O., Bentzen, S. M.:
Randomized trial of hyperthermia as adjuvant to
radiotherapy for recurrent or metastatic malignant
melanoma. The Lancet. 1995, Vol. 345, No. 8849,
540 – 543)

Clinical studies

Apart from the impressive tumor remissions, these studies
also revealed an additional positive effect from the addition
of hyperthermia.
Even if a tumor remission was not achieved, the use of
hyperthermia frequently resulted in a significant reduction
in the adverse effects associated with both radiation and
chemotherapy, thus decisively enhancing the patient’s
quality of life.
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Technology

A comprehensive system designed to meet patients‘ needs

BSD Medical Corporation, the leading supplier of hyperthermia systems, has developed a
special system for hyperthermia treatment of tumors located directly beneath the surface
of the skin. In addition, BSD supplies the applicators that are designed to fit almost every
body and tumor contour, providing a high degree of comfort during treatment and thus
representing a major step forward in the use of hyperthermia to treat tumors.
High-frequency generator

Provides ease of operation

The BSD 500 Microwave Hyperthermia System
features a 915 MHz generator with eight channels,
with phase and amplitude of each adjustable
individually. Using the three-way splitter in the
eight-channel generator, up to 24 antennas can
be powered. The eight signals from the individual
channels (each capable of delivering up to 50 watts)
can be combined to provide a total output of up to
400 watts.

The BSD 500 System is a so-called roll-around,
plug-in unit. As with an ultrasound unit, it can be
moved to any room and operated without shielding.
With the aid of an additional module, the system
is also suitable for administering interstitial
hyperthermia in conjunction with brachytherapy.
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Technology

A comprehensive system designed to meet patients‘ needs

Applicators
To provide the best hyperthermia treatment for every tumor size and shape, three different
applicators are available for local hyperthermia therapy.
The 24-antenna applicator
was developed specifically for treatment of
chest wall recurrence. 24 spiral antennas are
mounted on a rectangular, flexible silicone carrier
and are connected to an 8-channel microwave
generator. This allows the applicator not only to
be adjusted to fit the specific body and tumor
contour - specifically, the chest wall tumor size and
shape - but also permits the 24 spiral antennas
to be activated selectively in order to achieve a
tumor-specific temperature distribution.

The MA-151 waveguide applicator
is used for hyperthermia treatment of small
lesions in the head/neck area. The slim shape of
this applicator enables it to reach poorly accessible
tumors.
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The plate-shaped spiral applicators with a
range of various diameters
are suitable for treatment of tumor lesions close
to the skin‘s surface. Each spiral antenna can be
activated individually. This permits the temperature
distribution to be targeted precisely to the
individual tumor characteristics.
Three applicator versions ensure optimal matching
to the tumor contour and region of the body:
The SA-812 has a diameter of 12 cm and is equipped
with eight spiral antennas. Within its diameter of
10 cm, the SA-510 contains five spiral antennas.
The SA-308, with its three spiral antennas and a
diameter of 8 cm, is appropriate for small lesions.
All spiral applicators are characterized by their low
inherent weight and are manufactured from a
transparent material, allowing simple positioning.

Technology
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Quality assurance

“Only the tumor cells actually heated can respond
more sensitively to the radiation treatment or
chemotherapy. For this reason, quality assurance,
especially measurement of the temperatures in the
tumor region and in normal tissue, is an indispensable
aspect of hyperthermia treatment.”
Dr. Oliver Ott, Radiation Therapy Clinic, University of Erlangen
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Quality assurance

Developed with the medical professional in mind

Full compliance
In keeping with the quality assurance requirements for optimized treatment, all of the
BSD hyperthermia systems not only have CE approval, but also comply with the guidelines
of the German Society for Radiation Oncology (DEGRO) and the European Society for
Hyperthermic Oncology (ESHO).
Prolonged survival rate

Quality of life

Only through responsible and quality-conscious
application of hyperthermia in combination
with chemotherapy and/or radiation treatment
is it possible to increase the percentage of local
remission among cancer patients as well as extend
the disease-free survival rate and, to some extent,
the overall survival rate.

The significant alleviation of pain in patients and
the general improvement in the quality of life is
also a major benefit of hyperthermia for patients
suffering from the side effects of the cancer and the
cancer treatments.
For BSD Medical Corporation, this fact is a daily
incentive to improve and further develop
hyperthermia systems in close cooperation with
the medical community, physicists and engineers in
order to improve the duration and the quality of life
of cancer patients.
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Contact

Please do not hesitate to contact us
if you still have any questions

Your partner
Sales:
Martin Wadepohl
Phone: +49 89 54214310
martin.wadepohl@sennewald.de
Corporate Communications:
Monica Sennewald
Phone: +49 89 54214325
monica.sennewald@sennewald.de
Engineering:
Günter Futschik
Phone: +49 89 54214331
guenter.futschik@sennewald.de

Our address
Dr. Sennewald Medizintechnik GmbH
Schatzbogen 86
81829 Munich
Germany
You can find additional information on our website
www.sennewald.de
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www.sennewald.de

