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The hurdles

A\Though the gemero\ Tﬁeropeuﬁc options and treatment results of breast
cancer have remorkob\y \’mproved/ the treatment of \ocoHy recurrent breast
cancer (LRBC) - espedoHy in cases of pre—irrodioﬁom and resistance to chemo-

and hormone Hﬂeropy - isstill a major prob\em

Patients suffer from o horrible loss of quality of life (pain, ulceration, bleeding,
thoracic constriction, |ymphoedemo/ nerve mHTroﬂon),

The Theropeuﬁc aim is effective local control
m for improvement of quo\'\w of life

m for \onger survival and even cure in cases without metastasis

In genero\, a pre—irrodiofed area is less per{used and more %ypoxic.

Under these unfavourable conditions
B fumours tend fo be bio\ogico“y more aggressive
B anfi-tumour immune surveillance is subsfomﬁo“y hompered
m the resistance o rodwofﬁeropy is S\'gmf'\ccmﬂy increased

Cumulative foxicity ond the risk of major side effects often prevent re-irradiation
af T%eropeuﬁco”y effective dosoges,

Often, systemic Theropy is either not effective because of the resistance or not
occepfob\e because of the Threo#emng systemic side effects.
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H Viel= rthermia & (r e-)irrac

In a systematic review, superﬁc'\o\ hyperrherm\o (HT) combined with rodio\%eropy
(RT) in the treatment of LRBC proved efficacy in achieving local control with lower Proven e'H:ICGCY in LRBC

total radiation doses:

Datta NR, Puric E, K\mgb\'e\ D, Gomez S, Bodis S Hyperfhermi@ and radiation
ﬂwergp\/ in \ocoreg'\omo\ recurrent breast cancers: A systematic review and meta-

analysis. Int ] Radiat Oncol Biol Phys. 2016 Apr 1,94(5).1073-87.

In randomized controlled studies (RCT) the CR rate in the combined RT/HT group
was significantly higher than in the RT group alone (Jones et al, 2005: 66% com -
pored to 42%). An even 5|gmﬁconﬂ\/ hgher benefit was shown in patients who had
previously been irradiated (68% compared to 28%)

Several smg|e—orm studies confirm the Hmdmgs of the RCTs.

The authors conclude: ,,Thermorod'\oﬁon T%eropy could therefore be considered as
an effective and safe palliative treatment option for LRBCs”

Tissue temperatures of superficial hyperthermia using hydrosun® TWHI500 are

39 - 43°C. In this temperature range, hyperthermia enhances cytotoxicity of Hyperﬂwerm\'o as d
standard T%eropies/ mom\y by pOTQﬂT rodiof CIHCI
m inhibition of DNA—repow chemosensiﬂzer

B improved fissue blood flow and oxygenation
B increased vessel permecbi\ﬁy

This is especially true for heavily pre-treated areas where the efficacy of radio- or

dﬂemo\heropy alone is limited.
In addition, anti-tumor immune responses may be stimulated b\/ Hyper%ermio.

Datta NR, Kok HP, Crezee H, Gmp\ US, Bodis S: Integrating \oco—reg\ona\ Hy -
per‘rhermm into the current onco\ogy practice: SWOT and TOWS Ono\\/ses. Front
Oncol. 2020 Jun 12,10:819.

van Rhoon GC, Franckena M, Ten Hagen TLM: A moderate thermal dose is suffi-
cient for effective free and TSL based Hﬂermoc%emofheropy. Adv Drug Deliv Rev
2020, Vol 163-164:145-156.

B DEGRO practical guidelines for radiotherapy of breast cancer VI.

therapy of locoregional breast cancer recurrences, 2016 Superﬁdo\ Hyperfheﬂ’mo
B AGO (Arbeitsgemeinschaft Gynakologische Onkologie) + <re—>irrodioﬂon in
Guidelines Breast, Version 2020.0], LocofReg\ono\ Recurrence ‘Qddmg bf@OST cancer
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TWHI500

glele]gelels -controlled Water-filtered Infrared A st mhw\ Hyperthermia

m  Water-filtered Infrared A (W\RA) with a h\gﬁ
The WOY‘CI*{WSJF d@\/iC@ {OF and most compliant energy input

ffecti ntact-fr
clfective confac ce m Covering \orge freatment areas independorﬁ

su perﬁdtﬂ therﬂ’WefmiQ of heterogenous body contours

B Continous real-time Hwermogrophic control with automatic switch on and off
control functions QHQWWg an opﬁmo\ and safe energy inpuf, och'\e\/\'mg an

H|gh E'FFicqcy and effective heating depth (>39°C) of at least 20 mm (maximum skin

o t t ot at 42°C-43°C
Exfremdy Low Toxicity S e )

even for the tfreatment B Acute thermal skin damage (TSD) has been reduced to almost 0%
Addiﬁono”y/ the physwo\og\co\ reactions in the treatment area can be

of |Qrge—s'\zed and v _
observed durmg hyperfherm\o treatment and ono\yzed even afferwards

imﬂommcﬁor\/ lesions
u Comp\\onf for any patient. The patfient does not suffer from any bod\/
fixation or pom[u\ Opp\\cofor confact, e.g. with ulcerated lesions. Metal
and any \mp\orwfs and poce—mokers are not contraindicated

B No shwe\dmg requ'\red

Thermography-confro”ea Wafer—ﬁféreol infrared-A superficial Hyperthermia - hydrosun® TWHI1500
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A compufer—comro“ed feedback system registers the detailed femperature distri -

bution of the treated skin areq, whereb\/ a ROl can be defined. The programme TWHCOHTI’O‘ SOH\)\/O re
provides a real-time control of the wlRA radiation unit by swﬁchng off and on

in o defined range of maximum temperature (42°C - 45°C). Treatment data will

be documented and stored. Visual inspections of the colour-coded femperature

images could be Qdd\’ﬁonouy used to gwde the correct odjusfmem of the wIRA-ra -

diator position and to avoid the pofemﬁo\ occurrence of hofspofs. Hotspots ch’eﬂy

occurring in scar fissue with poor perjrus'\on/ could be TemporoHy shielded against

further wIRA radiation as needed.

before hyperthermia 9 sec 19 sec 1 min 02 sec 39°C

1 min 36 sec 2 min 10 sec 2 min 33 sec 20 min

43°C

42°C

41 C

40°C

38°C

37°C

36°C

35°C

[Notter et al,, 2017]

The unique prmc'\p\e of hydrosun® wlIRA is a hermetically sealed water filter that

absorbs infrared-B and -C light with wavelengths of > 1380 nm as well as two dis - }’WCIFOSUHGD WlRA PFWOD‘Q
tinct water absorption bands at 944 and 1180 nm. The energy of these wavelengths

would be absorbed in the upper \oyer of skin and Hﬂereby comsiderob\y limit the

infensity of comp\\’omf irradiance.

Thermogrop%y—comro”ed wlRA superﬁcio\ hyperfhermio is an opproved method in
the ,Quality assurance guidelines for superficial hyperthermia clinical trials”, issued
by ESHO (European Society for Hyperthermic Oncology) and published in Int
Hyperthermia 2017 and Strahlenther Onkol 2017.




irradiation

From September 2009 on, heavily pre-irradioted patients with LRBC have been

C|iﬂiCC|‘ RQSUHS treated using a new freatment schedule with high eﬂ:icocy and exfreme|y low
radiotherapy- and hyperthermia-related toxicity. Results till 07/2015 resp. 09/2019
are pub\\'s%ed in:

T — . . cancers [mbPI
T — (@) Mok s o
ORIGINAL ARTICLE 8 OPEN ACCESS Ariide ; ]

L s : : Combined wIRA-Hyperthermia and Hypofractionated
Hypofrac d re-ir ion of larg d recurrent breast cancer with W an: .
thermography-controlled, contact-free water-filtered infra-red-A hyperthermia: a Re-Irradiation in the Treatment of Lmuy Recurrent
retrospective study of 73 patients Breast Cancer: Evaluation of Therapeutic Outcome

Markus Notter™, Helmut Piazena’” and Peter Vaupel Based on a Novel Size Classification

R Univusty Wecie, T, amony. Depssoen o Mmmmﬂﬂ: i Markus Notter ', Andreas R. Thamsen **, Mirko Nitsche {, Robert M. Hermann ,
Univertitst Minchen (TUML Manches, Germany Hendrik A. Wolif **, Gregor Habl *7, Karin Minch ¥, Anca-L. Grosu ** and Peter Vaupel 22+0

rClass | rClass || rClass |1 rClass 1V
n=29 n=56 n=44 n=41

oIS

Numbers

Percentage

During lifetime:

Loco\re—recurrenceo\[‘rerCR
eees— 00 .

Numbers

During lifetime:

NewlocalprogressionafterPR ) 8 -

Numbers

19 of 21 patients with re-recurrences after CR and 24 of 40 patients with new local progression
after PR received one or more repeat re-irradiations and wIRA-HT using the same protocol.
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Extended recurrent breast
cancer: Former RT-dose
chest wall 50 Gy + 10 Gy

boost scar

Before re-RT & wIRA

]
6 weeks after

5x 4 Gy + wiRA, Tx/wk

u
Recurrent breast cancer

en cuirasse: former RT-dose
both chest walls: 54 Gy

Be{ore VQ*RT & W‘RA

| |
6 weeks after

5x 4 Gy + wlRA, Tx/wk

u
Ist recurrence
54 Gy + 9 x MW-hyperthermia

9nd recurrence 4 months later.

B@{OF@ YG*RT & W‘RA

| |
6 weeks after

5x 4 Gy + wiRA, Tx/wk

Low toxicity

These results were achieved Q\Though - compored to other clinical studies on HT/RT in LRBC - pre—irrodioﬂon dosoge as well as
the size of tumor lesions were H\gh\y Qbove—overoge, whereby the total re-irradiation dose of 5 x 4 Gy = 20Gy was the lowest dose
ever opp\'\ed ina profoco\ aiming for effective tumor control.



hydrosun® TWHI500 is developed and manufactured by Hydrosun
Medizintechnik GmbH, Mullheim/Germany, a pioneer and world
market leader in water-filtered infrared-A ‘rechmque.

Hydrosun has a certified Full Quality System as to SO 13485 and
MDD 93/42/EEC, Annex Il

heckel is the exclusive distributor for the superﬁcwo\ Hyper%ermiq
device hydrosun® TWHI1500 and the whole-body hyperthermia
device heckel-HT3000.

hydrosun medizinte chnik GmbH
Mauchener Strasse 14
79379 Mullheim / Germany
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