
Supported by:

Thema: Was kann die moderne 
Strahlentherapie in der 
Krebsbehandlung?

Prof. Juliane Hörner-Rieber
CIO Düsseldorf / Uniklinik Düsseldorf

Online-Patiententag CIO ABCD

Gleich geht es los !!

Die Strahlentherapie in der Krebsbehandlung:
Modern, zielgenau und individuell

Düsseldorfer Patientenakademie in der Onkologie
Prof. Dr. Juliane Hörner-Rieber  
Direktorin der Klinik für Strahlentherapie und Radioonkologie



Düsseldorfer Patientenakademie in der Onkologie| April 2025| Juliane Hörner-Rieber

Bestrahlung: 
Dosis: 1 Gray entspricht 

Erwärmung um 0,0001°C

DNA-Schäden  durch 
Strangbrüche

Zelle teilt sich nicht mehr  
oder stirbt

Zelle
Zellkern

Chromosom

DNA Doppelhelix

https://www.flickr.com/photos/153964287@N06/3406774349
5, abgerufen am 15.08.2024

Wirkung der Bestrahlung
Zerstörung der Teilungsfähigkeit der Tumorzellen
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Strahlung
Energie
Gray (GY)
(für jeden Tumor 
festgelegt)

Bestrahlung

12 Monate
später

Bestrahlungskopf 
rotiert

=> Schonung 
gesunde Organe

https://www.naxlex.com/nursing/question/a-nurse-is-caring-for-a-client-who-is-receiving-radiation-therapy-to-t
https://www.lungevity.org/for-patients-caregivers/navigating-your-diagnosis/treatment-options/radiation-therapy, https://www.youtube.com/watch?v=b6_g3SW3t5Y, St. Joseph Mercy Health 
System; abgerufen am 15.08.2024 

Wirkung der Bestrahlung
Zerstörung der Teilungsfähigkeit der Tumorzellen
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Strahlentherapie ist interdisziplinär 

und viele mehr….
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• Mammakarzinom

• Gynäkologische Tumoren
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• Urogenitale Tumoren

• Gastrointestinale Tumoren

• Kopf-Hals-Tumoren

• Neuroonkologie
• Allgemeines Tumorboard  (Lunge, 
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• Hauttumore

• Pädiatrisches Tumorboard
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MRT:
• Zur RT-Planung v.a. für Kopf-Hals-Tumoren, primäre cerebrale Tumore, 

Hirnmetastasen, Lebermetastasen, etc.

PET-CT
• Zur RT-Planung v.a. für Bronchialkarzinome,  Pankreas-, Anal-, Prostata- und  

Ösophagus-karzinome, Kopf-Hals-Tumoren, etc.

Individualisierte Bestrahlungsplanung: PET-CT und MRT

Giesel et al., J Nucl Med 2021 Kiyose et al., Neuroradiology. 2023 Jung et al., AJNR Am J Neuroradiol 2018
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Individuelles Bestrahlungsvolumen
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Ressourcen / Ausstattung
• Beschleuniger: 

• 4 Varian True Beam, 

• davon 2 Novalis TrueBeam STx mit Micromultileaf

• Alle Linacs mit MV-Portal Imaging, kV-EPID (CB-CT), 

robotischer 6D-Tisch, dedizierte orthogonale kV-Bildgebung 

(ExacTrac)

• IR-Kameras, 3D-Abtastungs- und Wärmebildkameras 

(ExacTracDynamic)

• Bewegungsanalyse
1 Behandlungsplatz Brachytherapie
1 Behandlungsplatz IORT 

1 Station mit 20 Betten zur kombinierten Therapie und 
unterstützenden Behandlung

4 Ambulanzen

• Größte Strahlentherapie in Düsseldorf
• Modernste Ausstattung
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Patientenbehandlung: Wahl der optimalen Bestrahlungstechnologie

2  Varian Truebeam:
- Mamma-CA
- Bronchial-CA
- Kopf-Hals-Tumore
- GI-Tumore
- Ganzkörper
- Symptomorientierte/ 

analgetische RT

2 Novalis/TruebeamSTx
Intrakran. und extrakran. 
Stereotaxie:
- Hirnmetastasen
- Akustikusneurinome
- Menigeome Grad I
- Knochenmetastasen

- Komplexe Zielvolumina
- Multi-Target RT
- Lange Zielvolumina
- Neuroachsen

- Kopf-Hals-Tumore
- Prostata-CA
- Pädiatrische Tumore

- Lebermetastasen
- Lungenmetastasen 

(zentral/ultrazentral)
- Adrenale Mets
- Lymphknoten-metastasen

Brachytherapie:
- Zervixkarzinom
- Endometriumkarzinom

Intraoperative RT
- Mamma-Boost-RT
- GI-Tumore Abdomen/Becken
-     Gynäkologische Tumore
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Typischer Patientenfall und Behandlungsablauf
• 66 Jahre
• 05/2024 Diagnose Brustkrebs der linken Brust nach auffälliger Mammographie 

und feingewebliche Sicherung (Praxis)
• 05/2024 Überweisung in das Brustzentrum am UKD
• Ultraschallunterschung, Computertomogramm, Sklettszintigraphie
• cT2 cN0 cM0 G2, Hormon-abhängiger Tumor Ki67 14%

• Beginn einer „Hormontherapie“ – 1 Tablette Letrozol pro Tag
• 06/2024 Brusterhaltende Operation mit Biopsie des Wächterlymphknotens
• pT2 pN0 (0/2) G2 Ki67 3%

• Empfehlung der Tumorkonferenz:
• Fortsetzung der Hormontherapie für 5 Jahre
• Bestrahlung der linken Brust
• Onkologische Nachsorge
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Ambulanzgespräch: Besprechung der Behandlung + Aufklärung

Ablauf einer Strahlentherapie

Planungs-CT: „Markierungen“, atmungsabhängig

1. Bestrahlung

Bestrahlungsserie

Bestrahlungsplanung: „Einzeichnung“ +Erstellung eines Plans durch 
MPE

Nachsorge
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308 Strahlentherapie und Onkologie (2024) 200:306–313

Fig. 1 Sketch of the Exactrac Dynamic Deep inspiration breath-hold workflow from CT imaging to treatment monitoring. CBCT cone-beam
computed tomography, DIBH deep inspiration breath hold, EPID electronic portal imaging device, FB free-breathing, POI point-of-interest,
ROI region-of-interest, CT computed tomography

a spine registration had to be performed in the TPS. All
targets, OARs and the body contour were delineated on the
DIBH-CT scan for treatment plan optimization. On the FB-
CT only the body contour was delineated and transferred
to the DIBH-CT. The two body contours were stored in
the ETD system to derive the inspiration amplitude from
the distance of the contours in ventral direction when set-
ting the DIBH-POI at the first fraction (see “ETD DIBH
workflow” section).

All treatments used 6 or 10 MV beams and the dose was
calculated with the collapsed cone dose calculation engine
(v5.5) of the TPS. Details of the treatment techniques are
summarized in Table 1.

Patients were treated at two identical ELEKTA Agility
linacs (Elekta AB, Stockholm, Sweden) equipped with
a Hexapod couch with 6 degree of freedom (DOF). In
addition, the linacs were equipped with a standard elec-
tronic portal imaging device (EPID) iView system (Elekta
AB, Stockholm, Sweden) and cone-beam CT (CBCT) XVI
system (Elekta AB, Stockholm, Sweden).

The ETD v1.1 system (Brainlab AG, Munich, Germany)
was used for DIBH monitoring. The ETD system con-
sists of a room-based stereoscopic radiographic system [20]
and a ceiling-mounted thermo-optical scanner (OS). Two
oblique X-ray imagers provide a field size of 18× 18cm2

at the isocentre. Radiation qualities of 40 to 150kV are
available.

The combined OS-thermal camera is positioned on the
ceiling in the centre where the field-of-view (FOV) is not
blocked by the linac gantry at any angle. The housing con-
tains two stereoscopic three-dimensional (3D) data cameras
positioned at a distance of approx. 20cm, a thermal camera
and a structured light projector. The manufacturer specifies

a camera acquisition speed of up to 20 images per second
and a scanning volume of 64× 49× 40cm3.

A monitor is mounted on an adjustable arm in the treat-
ment room for visual guidance for the patient, which is
visible in combination with a mirror on the head end of the
treatment couch. A more extensive description of the novel
ETD system can be found in the literature [16, 21].

ETD DIBHworkflow

A sketch of the whole workflow is depicted in Fig. 1. Dur-
ing the prepositioning (initial patient setup), the real-time
surface image of the patient was registered to the external
contour from the FB-CT by the ETD software. This way
the patient was moved into the treatment position based on
3D deviation vector information. For monitoring the breath-
ing curve of the patient, a point of interest (POI) was de-
fined at the sternum. For surface surveillance, a region of
interest (ROI) including the treated breast was defined in
FB. The breathing amplitude at the sternum POI was av-
eraged over 10s during FB to derive a mean FB baseline
level. The planned DIBH amplitude was defined as the ver-
tical distance between the DIBH and FB body contours at
the position of this POI. The live breathing amplitude and
the planned DIBH level with a gating window of 5mm
(±2.5mm of the DIBH level) were then projected on the
monitor for visual feedback for the patient. The DIBH body
contour from the TPS was now activated as a reference sur-
face. As soon as the patient’s respiratory signal reached the
gating window, an X-ray image was acquired (default X-ray
generator settings: 90kV, 10mAs) together with a daily ref-
erence DIBH surface for monitoring to assure the matching
of the X-ray position and the target surface. The breathing
level during X-ray acquisition was set as the daily refer-

K

Moderne Strahlentherapie in Atemanhalt

Rong et al., PLOS One 2014

Bestrahlung in tiefer Inspiration (DIBH) versus freie Atmung (FB)

Song et al., Radioth & Oncol 2021

Vergrößerung des Abstands zwischen Brust 
und Herz

V.a. Reduktion der kardialen Dosis
Piroth et al., SUON 
2019

Buschmann et al., SUON 2024

https://www.brainlab.com/de/radiochirurgi
e-produkte/exactrac/
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Intraoperative Boostbestrahlung in Düsseldorf

Jazmati et al., Cancers 2022
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Figure 2. Schematic representation of the IOERT-situs in the breast: blue: rib; brown: skin; yellow: 
breast parenchyma; white frame, red inside with green dots: tumor bed = clinical target volume 
(CTV); red: tubus. Before starting the radiation, the distance between surface of the tumor bed and 
the rib will be measured using intraoperative ultrasound (black arrow). The prescribed single dose 
is 10 Gy to the tumor bed (red isodose). The dose constraint for the rib is a maximum of 7 Gy (purple 
isodose). The skin is outside the tubus. 

 
Figure 3. Plan and application of an IOERT. 

2.3. Follow Up 
Patient data, including oncological outcome and toxicity, were recorded at baseline, 

during treatment and at the follow-up (FU) visit. Patients were assessed at least weekly 
during adjuvant WBRT and followed up after completion of treatment according to na-
tional guidelines. All patients were offered follow-up care by the interdisciplinary treat-
ment team consisting of gynecologists and radiation oncologists. Acute side effects were 
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2.3. Follow Up

Patient data, including oncological outcome and toxicity, were recorded at baseline,
during treatment and at the follow-up (FU) visit. Patients were assessed at least weekly
during adjuvant WBRT and followed up after completion of treatment according to national
guidelines. All patients were offered follow-up care by the interdisciplinary treatment
team consisting of gynecologists and radiation oncologists. Acute side effects were graded
according to the National Cancer Institute Common Terminology Criteria for Adverse
Events (CTCAE), version 4.0, grading system. Late effects were graded according to the
late effects on normal tissues, in subjective, objective, management and analytic categories
(LENT-SOMA). All side effects detected during and up to three months after the end of
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2.3. Follow Up

Patient data, including oncological outcome and toxicity, were recorded at baseline,
during treatment and at the follow-up (FU) visit. Patients were assessed at least weekly
during adjuvant WBRT and followed up after completion of treatment according to national
guidelines. All patients were offered follow-up care by the interdisciplinary treatment
team consisting of gynecologists and radiation oncologists. Acute side effects were graded
according to the National Cancer Institute Common Terminology Criteria for Adverse
Events (CTCAE), version 4.0, grading system. Late effects were graded according to the
late effects on normal tissues, in subjective, objective, management and analytic categories
(LENT-SOMA). All side effects detected during and up to three months after the end of
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Table 3 shows the evaluation of the LENT-SOMA late toxicity.

Table 3. Evaluation of LENT-SOMA Late toxicity.

LENT SOMA
Late Toxicty

(n = 66)
Grade 0 n (%) Grade I n (%) Grade II n (%) Grade III+ n

(%)

Pain 54 (81.8%) 11 (16.5%) 1 (1.5%) 0
Breast-
edema 59 (89.4%) 6 (9.1%) 1 (1.5%) 0

Arm-
edema 63 (95.4%) 3 (4.5%) 0 0

Atrophy/Retraction 61 (92.4%) 4 (6.1%) 0 1 (1.5%)
Grade III

Ulcus/Necrosis 66 (100%) 0 0 0
Fibrosis 52 (78.8%) 11 (16.7%) 3 (4.5%) 0

Teleangiectasia 63 (95.4%) 3 (4.5%) 0 0
Pigmentation 51 (77.3%) 15 (22.7%) 0 0

3.3. Cosmetic Outcome

The mean BRA score was 1.66 (0–6). The cosmetic result was rated as excellent or good
by 84.8% of patients. (excellent: 46.9%, good 37.9%, fair 12.1% and poor 3%). However,
on average, the experts rated the cosmetic slightly better than the patients (excellent: 53%,
good 34.8%, fair 7.6% and poor 1.5%). Thus, according to the expert rating, 87.8% of patients
achieved an excellent or good result. Table 4 depicts the cosmetic outcome of all patients.

Table 4. Cosmetic evaluation of all patients.

Cosmetic
Evaluation

Very Good
n (%)

Very
Good–Good

n (%)

Good
n (%)

Good–Moderate
n (%)

Moderate
n (%)

Moderate–Bad
n (%)

Bad
n (%)

Bad–Very
Bad

n (%)

Very Bad
n (%)

Patient 31 (47%) 0 25
(38%) 1 (2%) 6 (9%) 1 (2%) 1 (2%) 1 (2%) 0

Physician 35 (55%) 0 23
(36%) 2 (3%) 3 (5%) 0 0 1 (2%) 0

Cosmetic
Evaluation

Harvard
Score

Excellent
n (%)

Good
n (%)

Fair
n (%)

Poor
n (%)

Patient 31 (46.9%) 25 (37.9%) 8 (12.1%) 2 (3.0%)
Physician 35 (53.0%) 23 (34.8%) 5 (7.6%) 1 (1.5%)

3.4. Predictors of Unsatisfactory Cosmetic Outcome

More advanced age (p = 0.001), greater BRA score (p < 0.001), higher degree of retrac-
tion (p = 0.005) and electron energy of 7 MeV compared to 5 MeV (p = 0.014) significantly
correlated with poorer cosmetic outcome, assessed by the specialist. On the other hand,
chemotherapy (p = 0.493), tumor stage (p = 0.126), tumor depth (p = 0.376), localization of
primary (p = 0.344), re-resection (p = 0.179) or axillary dissection (p = 0.864) showed no
significant correlation.

3.5. Oncological Outcome

At a median follow-up of 33.6 months, recurrence-free and overall survival were
95.5% and 94.9%, respectively. Of 139 patients, no patient developed in-field recurrence.
However, four patients developed out-field recurrences in the ipsilateral breast 13, 23, 39
and 46 months postoperatively. Two patients developed contralateral breast cancer 34 and
58 months after surgery. Three patients were diagnosed with distant metastasis during
follow-up at 17, 33 and 40 months after surgery. A total of seven patients were deceased
during the observation period, including four due to disease recurrence. The nodal status
had a significant effect on patient survival (p = 0.048). Median survival for negative nodal

Cancers 2022, 14, 3636 8 of 13

Table 3 shows the evaluation of the LENT-SOMA late toxicity.

Table 3. Evaluation of LENT-SOMA Late toxicity.

LENT SOMA
Late Toxicty

(n = 66)
Grade 0 n (%) Grade I n (%) Grade II n (%) Grade III+ n

(%)

Pain 54 (81.8%) 11 (16.5%) 1 (1.5%) 0
Breast-
edema 59 (89.4%) 6 (9.1%) 1 (1.5%) 0

Arm-
edema 63 (95.4%) 3 (4.5%) 0 0

Atrophy/Retraction 61 (92.4%) 4 (6.1%) 0 1 (1.5%)
Grade III

Ulcus/Necrosis 66 (100%) 0 0 0
Fibrosis 52 (78.8%) 11 (16.7%) 3 (4.5%) 0

Teleangiectasia 63 (95.4%) 3 (4.5%) 0 0
Pigmentation 51 (77.3%) 15 (22.7%) 0 0

3.3. Cosmetic Outcome

The mean BRA score was 1.66 (0–6). The cosmetic result was rated as excellent or good
by 84.8% of patients. (excellent: 46.9%, good 37.9%, fair 12.1% and poor 3%). However,
on average, the experts rated the cosmetic slightly better than the patients (excellent: 53%,
good 34.8%, fair 7.6% and poor 1.5%). Thus, according to the expert rating, 87.8% of patients
achieved an excellent or good result. Table 4 depicts the cosmetic outcome of all patients.

Table 4. Cosmetic evaluation of all patients.

Cosmetic
Evaluation

Very Good
n (%)

Very
Good–Good

n (%)

Good
n (%)

Good–Moderate
n (%)

Moderate
n (%)

Moderate–Bad
n (%)

Bad
n (%)

Bad–Very
Bad

n (%)

Very Bad
n (%)

Patient 31 (47%) 0 25
(38%) 1 (2%) 6 (9%) 1 (2%) 1 (2%) 1 (2%) 0

Physician 35 (55%) 0 23
(36%) 2 (3%) 3 (5%) 0 0 1 (2%) 0

Cosmetic
Evaluation

Harvard
Score

Excellent
n (%)

Good
n (%)

Fair
n (%)

Poor
n (%)

Patient 31 (46.9%) 25 (37.9%) 8 (12.1%) 2 (3.0%)
Physician 35 (53.0%) 23 (34.8%) 5 (7.6%) 1 (1.5%)

3.4. Predictors of Unsatisfactory Cosmetic Outcome

More advanced age (p = 0.001), greater BRA score (p < 0.001), higher degree of retrac-
tion (p = 0.005) and electron energy of 7 MeV compared to 5 MeV (p = 0.014) significantly
correlated with poorer cosmetic outcome, assessed by the specialist. On the other hand,
chemotherapy (p = 0.493), tumor stage (p = 0.126), tumor depth (p = 0.376), localization of
primary (p = 0.344), re-resection (p = 0.179) or axillary dissection (p = 0.864) showed no
significant correlation.

3.5. Oncological Outcome

At a median follow-up of 33.6 months, recurrence-free and overall survival were
95.5% and 94.9%, respectively. Of 139 patients, no patient developed in-field recurrence.
However, four patients developed out-field recurrences in the ipsilateral breast 13, 23, 39
and 46 months postoperatively. Two patients developed contralateral breast cancer 34 and
58 months after surgery. Three patients were diagnosed with distant metastasis during
follow-up at 17, 33 and 40 months after surgery. A total of seven patients were deceased
during the observation period, including four due to disease recurrence. The nodal status
had a significant effect on patient survival (p = 0.048). Median survival for negative nodal

Intraoperative Boost-Bestrahlung mit 10 Gy
• Verkürzte Gesamtbehandlungszeit (RT)
• Boost wird direkt auf das Tumorbett appliziert
• Optimale Schonung des umliegenden Gewebes 

Sehr gute Verträglichkeit
Exzellente kosmetische Ergebnisse
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NeoRad Studie: präoperative Radiotherapie

Gestartet im Februar 2024
PI: Frau Prof. Matuschek und Herr Prof. Budach, Co-PI: Frau Prof. Fehm

https://www.gbg.de/studien/neorad
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Nebenwirkungen unter Therapie:
Müdigkeit
Rötung der Brust
Leichte Schwellung der Brust mit 
Spannungsgefühl

2 Jahre nach Strahlentherapie

Nebenwirkungen unter Therapie

https://link.springer.com/article/10.1007/s00058-014-0673-z, abgerufen 
am 17.10.2024
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Wann wir die Bestrahlungstherapie angewendet?
Welche Behandlungsziele gibt es?

KURATIV und PALLIATIV
2 von 3 Patienten mit einer Krebsdiagnose 
erhalten eine Strahlentherapie

Brustkrebs
Prostatakrebs
Lungenkrebs
Hirnmetastasen
Knochenmetastasen
Hirntumore
Kopf-Hals Tumore
Hauttumore
Gynäkologische Tumore
und viele weitere…

Nach der OP (Adjuvant)
Vor der OP (Neoadjuvant)
Alleinige lokale Therapie (Primär/Definitiv)

Vu and Guckenberger, der Onkologe, 2019
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Wie wird das Behandlungskonzept ausgewählt?

„Lage, Lage, Lage“

3 Bestrahlungen

35 Bestrahlungen

Bronchien

Speiseröhre

• Hohe Einzeldosen, wenige Sitzungen – Narbenentstehung, hohe Wirksamkeit
• Kleine Einzeldosen, viele Sitzungen – Schleimhaut bleibt intakt, Wirkung etwas niedriger

Tumor

Tumor

Tumor

„Strahlentherapie ist richtige Dosis am richtigen Ort“
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Strahlentherapie: Wie kann gesundes Gewebe geschont 
werden?

Modern Bildgebung Fraktionierung
Feldkonfiguration

https://www.krebsinformationsdienst.de/krebsentstehung, abgerufen am 02.01.2025
https://medizinphysik.wiki/glossar/fraktionierungseffekt/, abgerufen am 02.01.2025
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Standard Radiotherapie Prostata: IMRT
Vergangenheit: Gegenwart: Intensitätsmodulierte Radiotherapie (IMRT)
  

Duale Reihe Radiologie. Reiser M, Kuhn F, Debus J, Hrsg. 3. vollständig überarbeitete Auflage. Stuttgart: Thieme; 2011.
Vanneste et al., Biomed Res Int 2016
Lee et al., Cancer Res Treat. 2024

3-D-RT: 
„Vierfelderbox“

VMAT Dual Arc
Bestrahlungszeit ca. 3 min

Step & Shoot IMRT 
13 Felder 70 Segmente 
Bestrahlungszeit 7-9 min
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Standard Radiotherapie Prostata: IGRT
Image-guided Radiotherapy (IGRT): Niedrigdosis-CT-Bildung integriert im Linearbeschleuniger  
zur Bildgebung vor Bestrahlung

Prostatakarzinom: unterschiedliche Blasen- und 
Enddarmfüllung unter RT „Match“ 

Bestrahlungsplan 
mit aktuellem 

Niedrigdosis-CT
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Offline ART ist Standard in der Radioonkologie

SCLC cT2a cN3 cM0, 
Planungs-CT

konsol. IMRT mit 60 Gy in 
30 Fx 

CBCT 13. Fx: 
Wiedereröffnung einer 
Atelektase

Offline Adaptation, um 
gesundes Gewebe zu 

schonen
Re-Planung CT

Bronchialkarzinom

Osteosarkom

Nicht operables 
Osteosarkom Becken

RT mit 54 Gy in 27 Fx 
+ Boost-RT mit 21 Gy 
in 7 Fx

Offline Adaptation, um 
Dünndarm zu schonenRe-Planung CTOffline MRT
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Personalisierung: Offline Adaptation an Veränderungen

L. Xing, J. Siebers, P. Keall; Semin Radiat Oncol 2007

Große Veränderungen (e.g. 
unterschiedliche Füllung der Hohlorgane)

Zervixkarzinom 
Planungs-CT

Radiotherapie mit 45 Gy 
in 28 Fx + Brachy-Boost

CBCT 6. Fx: Änderung 
der Enddarmfüllung

Offline Anpassungen 
des RT-Plans zur 

optimierten SchonungNeues Planungs-CT

https://www.varian.com/de/products/radiothera
py/treatment-delivery/hypersight

„Alter“ RT-Plan auf 
neuer Anatomie

CBCT

Düsseldorfer Patientenakademie in der Onkologie| April 2025| Juliane Hörner-Rieber

Online Adaptation: Zukünftiger Standard Strahlentherapie

ikVCBCT

CBCT

TrueFISP

Große Veränderungen (e.g. 
unterschiedliche Füllung der Hohlorgane)

https://www.varian.com/de/products/radiothera
py/treatment-delivery/hypersight

L. Xing, J. Siebers, P. Keall; Semin Radiat Oncol 2007
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Workflow  am ETHOS:
- Tägliche Anpassung des Bestrahlungsplans an die aktuelle Lage/ 

Größe des Tumors und der umliegenden strahlenempfindlichen 
Organe

- KI-unterstütze Autokonturierung und -planung

Risikoadaptiert: Zukünftiger Standard: Tägliche Adaptation 
des Bestrahlungsplans

Adaptive RT
ermöglicht bessere 
Tumorabdeckung und 
Risikoorganschonung

PERSONALISIERTE RT

Klüter,.., Hörner-Rieber et al.  SUON 2020 Weykamp,.., Hörner-Rieber, SUON 2021 Spindeldreier, .., Hörner-Rieber, der Radiologe 2021 Regnery,…Hörner-Rieber, Radioth & Oncol 2022
Hörner-Rieber et al., Front Oncol 2021 Hoegen, …, Hörner-Rieber, Rad Oncol 2022 Hoegen, …, Hörner-Rieber, der Radiologie 2021
Weykamp,…, Hörner-Rieber,  Front Oncol 2021 Regnery,…Hörner-Rieber, Rad Oncol 2022 Regnery, …, Hörner-Rieber, Front Oncol 2022  

Shelly et al., Clin Oncol (R Coll Radiol.) 2021, Krishan et al., JAMA Oncology 2023
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Radiochirurgie: Wen, was und wie?
• kleine Tumoren
• hohe Einzeldosen 
• wenige Fraktionen
• hohe Präzision
• Steiler Dosisabfall
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Hirnmetastasen: Präzision durch Radiochirurgie

Brauchen wir die Ganzhirn-RT noch?

40-jährige Patientin mit polytop 
metastasiertem Mamma-CA

2016-2021
Insgesamt SRS von 11 Hirnmetastasen

Yamamoto, Lancet Oncol 2014 

https://www.youtube.com/watch?v=PxjyRI2-KgY
Abgerufen am 15.08.2024

Insgesamt ca. 15% 
„Ganzhirndosis“
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Fallbeispiel stereotaktische Metastasenbestrahlung 
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Biopsie: Plattenepithelkarzinom, G2
Funktion: Heiserkeit. Kein Stridor.
Größe: 25 mm  (T2)
Staging: keine suspekte Lymphknoten (N0)

keine Fernmetastasen (M0)
♂ Alter: 64 Y
Komorbidiäten: Art. Hypertonie, gut eingestellt

  Raucher, 50 PY

Patient mit frühem Kehlkopfkarzinom
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0 Gy 31,2 Gy 64,8 Gy

Frühe Nebenwirkungen: Erythem
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6. posttherapeutische Woche

Frühe Nebenwirkungen nach 6 Wochen fast verheilt
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65y ♂
ECOG: 0

p16+ OPC
0 PY
NIDDM, HT

def. RCT
SIB-IMAT 35 Fx
1.6/1.8/2.0 Gy
cis 40 q1w
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Stadium II cT3 cN1 cM0 HPV-positives Karzinom des Mundrachens
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Stadium II cT3 cN1 cM0 HPV-positives Karzinom des Mundrachens
     mit einem befallenen Lymphknoten
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Tumorfrei (keine metabolische Aktivität) 
in 12 Wochen nach Ende der Radiochemotherapie
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Tumorfrei (keine metabolische Aktivität) 
in 12 Wochen nach Ende der Radiochemotherapie

Düsseldorfer Patientenakademie in der Onkologie| April 2025| Juliane Hörner-Rieber

Zusammenfassung

• Die Strahlentherapie gehört zur Standardbehandlung bei sehr vielen 
Krebserkrankungen und Behandlungskonzepten

• Die moderne Strahlentherapie hat ein sehr gutes Nutzen/Risiko – Verhältnis

• Moderne Behandlungstechniken können die Therapie noch effektiver machen

• Die Klinik für Strahlentherapie und Radioonkologie des Universitätsklinikums 
Düsseldorf verfügt über eine ausgezeichnete technische und personelle 
Ausstattung und kann eine moderne, zielgenaue und individuelle Behandlung 
anbieten
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Vielen Dank für die Aufmerksamkeit!

Kontakt:
Strahlen@med.uni-duesseldorf.de

Klinik für Strahlentherapie und Radioonkologie in der MNR-Klinik

Ambulanz:
› 0211-81-17992 oder 
› 0211-81-17991 (privat)
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Kontakte Strahlentherapie im CIO ABCD (07.04.2025)

Aachen Bonn Köln Düsseldorf
Univ.-Prof. Dr. Dr. Emmanouil Fokas
Direktor, Klinik und Poliklinik für 
Radioonkologie, Cyberknife und 
Strahlentherapie
Uniklinik Köln

Tel. 0221 478-6158
Christine.himmeroeder@uk-koeln.de

https://strahlentherapie.uk-koeln.de/

Univ.-Prof. Dr. Juliane Hörner-Rieber
Direktorin der Klinik für Strahlen-
therapie und Radioonkologie
Uniklinik Düsseldorf

Tel. 0211 81-17991
strahlen@med.uni-duesseldorf.de

https://www.uniklinik-
duesseldorf.de/strahlentherapie 

Univ.-Prof. Dr. med. Michael J. Eble 
Direktor der Klinik für Radioonkologie 
und Strahlentherapie
Uniklinik RWTH Aachen

Tel. 0241 80 89260 oder 89261
strahlentherapie@ukaachen.de

https://www.ukaachen.de/kliniken-
institute/klinik-fuer-radioonkologie-
und-strahlentherapie

Univ.-Prof. Dr. med. Eleni Gkika 
Direktorin der Klinik für 
Strahlentherapie und Radioonkologie 
Universitätsklinikum Bonn

Tel.: +49 228 287-10352
Eleni.Gkika@ukbonn.de

https://www.ukbonn.de/strahlenthera
pie/



Gemeinsam gegen den Krebs.
Gemeinsam für das Leben.


