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Allerdings:

Oft basieren die Entscheidungen, ein bestimmtes 

Volumen zu behandeln, auf 

Befallswahrscheinlichkeiten,

deren Behandlung mit unterschiedlich hohen 

Nebenwirkungswahrscheinlichkeiten

einhergeht, und diese Wahrscheinlichkeiten werden 

individuell unterschiedlich bewertet



Welche Fragen sind wirklich zu klären?

- Basics Konturierung für IMRT

- Wo wissen wir, was wir tun?

- Wo wissen wir‘s noch nicht und was können wir dagegen 

tun?



Most important indications

1. Metastases (CNS, Lung, Liver)

2. Head and Neck Cancer

3. Rectal Cancer

4. Gastric cancer

5. Prostate / Pelvis

6. Lung Cancer

7. Anal Cancer
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On-Line Image-Guidance reduces PTV-CTV Margin

-> as a first approximation PTV under on-line image

guidance may equal CTV

This presentation therefore concentrates on CTV definition

If not, appropriate PTV margins have to be calculated

according to:









Structure (Target/Organ) Definition

1. Initially, define targets similar to what you are used to with 3D-IMRT.

2. Make sure no „lost“ structures are left (e.g., structures created 
accidentally).

3. Try to create structures with smooth edges in all three dimensions. Ragged 
edges will cause the planning system to create an inefficient plan.

4. Be aware of your patient fixation and repositioning accuracy when 
designing planning volumes and prescribing doses.

5. Be aware, that the planning system will put dose everywhere according to 
your definition of structures, e.g. if you don‘t define an organ like the inner 
ear or the temporal lobes as a structure at risk with certain constraints, the 
planning system might put high doses there.

6. Don‘t create „sloppy“ structures, unintentionally extended into air or to the 
skin. Dose coverage may be physically impossible and this may impair the 
plan quality because, for example, the planning system tries to 
compensate for build-up inappropriately.

7. High dose conformality may be improved by designing a „help structure“ 
that covers all patient tissue with the exception of the target and a margin 
of 2 cm around the target. It is dealt with as an organ at risk and the dose 
limit should be set to approximately 60% of the target goal



Example for a not-so-much-thought about OAR:

Inner Ear

Green Eyes!

Zuur et al., IJROBP, 2009
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Metastasen



RTOG 9508 (Andrews et al., 2004)

Pirzkall, Debus, Lohr et al., 1998

Inoperable Brain Metastases



Guckenberger et al., IJROBP, 2007

„With a time interval of approximately 1 week between

planning and treatment, the bony anatomy of the skull proved

to be an excellent surrogate for the tumor position in image guided

SRT. Frameless SRT based on image guidance with

registration of the bony anatomy is expected to result in

high accuracy.“



Courtesy of R. Timmerman, ASTRO, 2009



H&N









Oropharynx (Tonsil) T2N1

Unilateral Parotid Sparing



>95% in-field relapse

Parotid sparing with correct

Patient selection does not seem

to increase marginal misses



....is it?

Cannon, IJROBP, 2007

„Our experience with the 2

NPC patients suggests that the presence of multilevel nodal

disease and periparotid nodules on pretreatment imaging

should raise the index of suspicion for subclinical disease,

even if the nodules are not hypermetabolic on PET and do

not meet radiographic or clinical criteria for possible gross

disease. Additional evaluation such as FNA or CT-guided biopsy

might be warranted in such situations before proceeding

with definitive IMRT.“



6% Grade

3/4 late Tox



Rektum



Rezidivlokalisation

Minnesota Reoperation-Serie

74 Pat. elektive Re-Lap

rein lokales Rezidiv 46% 

rein distantes Rezidiv 8% 

Gunderson Cancer 1974





Konsensus

Myerson et al.,

IJROBP, 2009
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Prostata 

Becken





Ganswindt et al., IJROBP, 2007 



Konsensus

Lawton et al.,

IJROB, 2008

Fig. 2. Representative pelvic lymph node 

clinical target volume (CTV) contours from 

consensus computed tomography.

(a) Common iliac and presacral CTV lymph 

node volumes (L5/S1). (b) External, internal, 

and presacral CTV lymph node

volumes (S1-S3). (c) External and internal Iliac 

CTV lymph node volumes (below S3). (d) End 

of external iliac CTV lymph

node volumes (at top of femoral head, boney 

landmark for the inguinal ligament). (e) 

Obturator CTV lymph node volumes

(above the top of the pubic symphysis).



MRI with a lymph-node-specifi c contrast agent as an

alternative to CT scan and lymph-node dissection in patients

with prostate cancer: a prospective multicohort study
Roel A M Heesakkers, Anke M Hövels, Gerrit J Jager, Harrie C M van den 

Bosch, J Alfred Witjes, Hein P J Raat, Johan L Severens, Eddy M M Adang,

Christina Hulsbergen van der Kaa, Jurgen J Fütterer, Jelle Barentsz

9/2008



Patient W. before RT



Initial Plan to Pelvic LN and Prostated Bed, 0-44 Gy

Weidner et al., submitted



Boost to Prostate Bed and LN, 44-60 Gy
(to be followed by further Boost to Prostate Bed (and LN in the Prostate Bed to 71/75 Gy)

Weidner et al., submitted



Patient W. after RT



Magen



Anatomie LK

Japanese Research Society for the 

Study of Gastric Cancer

N1: Nr. 1 - 6

N2: Nr. 7 - 11

N3: Nr. 12 - 16

TNM 

N1: 1-6 reg LK

N2: 7 - 15 reg LK

N3: >15 reg LK



Röntgenanatomie

Prallfüllung 

im Stehen

Doppelkontrast 

im Liegen

Diffus infiltrierendes Ca 

Corpus/Antrum



Rezidivmuster



Konventionell

ap/pa

Simulationsaufnahmen

 1. Feldgrenzen festlegen (Anastomose, 

Clips)

 2. iv - KM zur Darstellung der Nieren

 3. orales KM (Anastomose, Magenstumpf)

pT4, N1, Cardia



Anatomie CT

Wegener



Caudry et al., 

Cancer Radiotherapie

2001



ZV-CT
pT4, N3, M0, Sitz: Cardia

Z.n. Gastrektomie, Oesophagusteilresektion

Proximale Anastomose Zwerchfell/Milzhilus



ZV-CT

LeberpforteProx. Magenloge/Milzhilus



ZV-CT

Distale Magenloge Paraaortal bis L3



Target

Step-and-shoot IMRT



OS DFS

5-FU only

Boda-Heggemann et al., IJROBP, 2009



Lunge





Chao, Radiation Oncology, 2002

Target Volume Definition: Paradigm Shift









3. Bildgesteuerte Bestrahlung mittels

Cone-Beam-CT am Beschleuniger

1. Zielvolumendefinition/Minimierung 

auf Basis von funktioneller Bildgebung 

(PET-CT)

Bildgesteuerte, PET-gestützte Strahlentherapie beim Lungenkarzinom
Zielvolumenminimierung und Bestrahlungsoptimierung bei ungünstigem Tumor-zu-Lungenvolumenverhältnis

2. Bestrahlungsplanung als IMRT auf Basis 

einer Monte-Carlo Dosisberechnung

Unzureichende Positionierung

Optimale Positionierung



VMAT



Anus



Konsensus

Myerson et al.,

IJROBP, 2009



Konsensus

Myerson et al.,

IJROBP, 2009



Mai et al.,

Str&Onk,2009

Schlussfolgerung: Eine Reduktion der Bestrahlungsdosis bei im CT 

vergroserten, aber PET-negativen inguinalen Lymphknoten

scheint nicht mit einem erhohten Rezidivrisiko einherzugehen.


