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Background

1. Recurrent breast cancer in pre-irradiated
regions remains a challenging situation.
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Background

1.

ventilator

Recurrent breast cancer in pre-irradiated
regions remains a challenging situation.

For radiosensitization of superficial tumors,
loco-regional HT can be applied using water-
filtered infrared radiation (WIRA)*.

In January 2018, we started treating patients
with locally recurrent breast cancer using
wIRA-HT, followed by hypofractionated re-
irradiation (5 x 4 Gy; 1x/wk).
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*Notter et al., IJH 2017
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Hypofractionated hyperthermia + radiotherapy
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Hypofractionated hyperthermia + radiotherapy

Hyperthermia 1x/wk

within 5 min

Radiotherapy 4 Gy

clinical protocol
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(A) Cancer model: 3D breast cancer spheroids
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(A) Cancer model: 3D breast cancer spheroids
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(A) Cancer model: 3D breast cancer spheroids
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Spheroid growth during and after hypofractionated treatment

Hyperthermia 1x/wk

within 5 min

Radiotherapy 4 Gy
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Spheroid growth during and after hypofractionated treatment

Hyperthermia 1x/wk

within 5 min
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Spheroid growth during and after hypofractionated treatment
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Functional test on cell survival

Small proliferating tumor cells (*) Non-proliferating giant cells ().




Spheroid volume [ul]
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Response of breast cancer spheroids:
Impact of treatment sequence and time interval
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Spheroid volume [ul]
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Response of breast cancer spheroids:
Impact of treatment sequence and time interval
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Response of breast cancer spheroids:
Impact of treatment sequence and time interval
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(B) Normal tissue model: Primary keratinocytes

Skin mini explant cultures
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WIRA hyperthermia has no significant impact
on primary keratinocyte outgrowth ex vivo
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Summary

Hyperthermia (42°C, 1 hour) radiosensitizes
breast cancer spheroids both as single dose
and as hypofractionated treatment.

Synergy was inversely correlated with time
interval between HT and y-irradiation.

When time interval was < 1 h, sequence
only had minor impact on control
of 3D breast cancer cell cultures.

Function of normal epidermal keratinocytes
was not significantly impaired by addition of
HT to y-irradiation.




Discussion

a0t !
one®
Immune Sytnergy
etween
response
P T HT and RT

In contrast to the clinical setting, where increased blood flow and
oxygenation are discussed as key mechanisms for radiosensitization
and for improved immune response, our model reduces HT
treatment to thermal mechanisms, as non-thermal effects of wiRA
could not be observed.

In the cancer model, synergistic effects of RT + HT were inversely
correlated with time interval. This confirms earlier observations in
the experimental and clinical setting [Overgaard J 1982, van
Leeuwen 2018), but is opposed to data published recently (Kroesen
M 2019).
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Thank You!
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Outlook

e Additional experiments are underway

to further approximate the conditions
present in vivo

* Focuson hyperthermia effects on other

mesenchymal stem cells)
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Water-filtered Infrared A (WIRA) Hyperthermia
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1, 2 : thermography units
1, 2 : safety alarm pyrometers
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therapy control unit
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patient management
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power steering
recording

data archiving

Vaupel et al., IJH 2018
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slide 3 Histology
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Spheroid volume [ul]

Hyperthermia sensitizes breast cancer spheroids to y-irradiation,
but has no impact on spheroid growth itself
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Clinical Case

Extra
slide 5

57 yo. Patient

2003

2003

2011-15
2015
2015
2017

2018

First diagnosis breast cancer, left side
pTlc pN1 (1/8)cMO
ER+, PR+, HER-2/neu: neg.

breast-conserving surgery
+ postoperative radiotherapy

Multiple surgeries for local recurrences
Bilateral mastectomy
Local recurrence left chest wall, Re-RT

Local recurrence left chest wall,
hypofract. Re-RT (20 Gy) + wiRA HT

Re-Recurrence, hypofract.
Re-Re-RT (20 Gy) + wIRA Hyperthermia

Cumulative dose on left
chest wall:
> 120 Gy
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Histology prior to
Re-Re-RT + HT

H&E staining
Prof. J.-O. Gebbers,
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