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Fig. 1. Routine clinical target volumes (CTVs) (upper panel) and protocol CTVs (lower panel) from six observers
projected on a digital reconstruction of a computed tomography dataset from the postlobectomy patient,
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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
iIndividuell unterschiedlich bewertet
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Welche Fragen sind wirklich zu klaren?

- Basics Konturierung fur IMRT
- Wo wissen wir, was wir tun?

- Wo wissen wir's noch nicht und was konnen wir dagegen
tun?
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Most important indications

=

Metastases (CNS, Lung, Liver)
Head and Neck Cancer
3. Rectal Cancer

A

B

Gastric cancer
Prostate / Pelvis

o1

o

Lung Cancer
Anal Cancer

~
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Welche Fragen sind wirklich zu klaren?

- Basics Konturierung fur IMRT
- Wo wissen wir, was wir tun?

- Wo wissen wir's noch nicht? Was konnen wir dagegen tun?
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Volume Concepts — ICRU50

GTV —gross tumor volume
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Volume Concepts — ICRU50

GTV —gross tumor volume
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Volume Concepts — ICRU50

GTV —gross tumor volume
CTV —clinical target volume
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Volume Concepts — ICRU50

GTV —gross tumor volume
CTV —clinical target volume
PTV — planning target volume
deformation
organ movement
Intrafraction
Interfraction

set-up error
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Volume Concepts — ICRU50

GTV —gross tumor volume
CTV —clinical target volume
PTV — planning target volume
deformation
organ movement
Intrafraction
Interfraction
set-up error
TV - treatment volume
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Volume Concepts — ICRU50

GTV —gross tumor volume
CTV —clinical target volume
PTV — planning target volume
deformation
organ movement
Intrafraction
Interfraction
set-up error
TV - treatment volume

3D conformal radiotherapy
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Volume Concepts — ICRU50

GTV —gross tumor volume
CTV —clinical target volume
PTV — planning target volume
deformation
organ movement
Intrafraction
Interfraction
set-up error
TV - treatment volume

3D conformal radiotherapy
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Volume Concepts — ICRU50

GTV —gross tumor volume
CTV —clinical target volume
PTV — planning target volume
deformation
organ movement
Intrafraction
Interfraction
set-up error
TV - treatment volume

3D conformal radiotherapy
Intensity modulated radiotherapy
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Volume Concepts — ICRU50

GTV —gross tumor volume
CTV —clinical target volume
PTV — planning target volume
deformation
organ movement
Intrafraction
Interfraction
set-up error
TV - treatment volume

3D conformal radiotherapy
Intensity modulated radiotherapy

Image guided radiotherapy
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Volume Concepts — ICRU50

GTV —gross tumor volume
CTV —clinical target volume
PTV — planning target volume
deformation
organ movement
Intrafraction
Interfraction
set-up error
TV - treatment volume

3D conformal radiotherapy
Intensity modulated radiotherapy
Image guided radiotherapy
adaptive radlotherapy e
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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:
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THE PROBABILITY OF CORRECT TARGET DOSAGE: DOSE-POPULATION
HISTOGRAMS FOR DERIVING TREATMENT MARGINS IN RADIOTHERAPY

MarceL van Herk, PH.D., PeTer Remeuer, Pu.D., Coen RascH, M.D,
axD Joos V. Lesesque. M.D.. Pu.D.

Radiotherapy Department, The Netherlands Cancer Institute/Antoni van Leeuwenhoek Huis, Amsterdam, The Netherlands

Purpose: To provide an analytical description of the effect of random and systematic geometrical deviations on
the target dose in radiotherapy and to derive margin rules.

Methods and Materials: The cumulative dose distribution delivered to the clinical target volume (CTV) is
expressed analytically, Geometrical deviations are separated into treatment execution (random) and treatment
preparation (systematic) variations. The analysis relates each possible preparation (systematic) error to the dose
distribution over the CTV and allows computation of the probability distribution of, for instance, the minimum
dose delivered to the CTV,

Results: The probability distributions of the cumulative dose over a population of patients are called dose-
population histograms in short. Large execution (random) variations lead to CTV underdosage for a large
number of patients, while the same level of preparation (systematic) errors leads to a much larger underdosage
for some of the patients. A single point on the histogram gives a simple “margin recipe.” For example, to ensure
~a minimum dose to the CTV of 95% for 90% of the patients, a margin between CTV and planning target volume
(PTV) is required of 2.5 times the total standard deviation (SD) of preparation (systematic) ervors (X) plus 1.64
times the total SD of execution (mdommn(d)wﬂﬂmmmm 1.64 times the
SD describing the penumbra width (o). For a o, of 3.2 mm, this recipe can be simplified to 2.5 X + 0.7 o
'mwt-meuhdum wndwmgumnumunmwm

Conclndon' Dow—popuhﬂon histograms provide Imlghl into the effects of geometrical deviations on a population
of patients. Using a dose-probability based approach, simple algorithms for choosing margins were derived.
© 2000 Elsevier Science Inc.
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Table 2. Summary of Published Margin Recipes for Target, Respiration (Target) and Organs of Risk

Author Application Recipe Assumptions
Bel et al, Target 0.7 o Random errors only (linear approximation)
1996b3" Monte Carlo
Antolak and Target 165 a Random errors only, block margin?
Rosen, 199951
Stroom et al, Targer 22+ 070 95% dose 1o on average 99% of CTV tested
19995 in realistic plans
Van Herk ec al, Target 253 + 0.7 o or (more Minimum dose o CTV s 95% for 90% of
20004 correct): patients. Analvtical solution for perlect
253 + 1.64 (0 — a,) conformation
McKenzie et al, Target 255+ B lo—ay) Extension of van Herk et al for fringe dose
200050 due 10 limited pumber of beams
Parker et al, Target S+ Ve + 2 95% mintmum dose and 100% dose for
2000282 95% of valume. Probability levels not
specilied
Van Herk et al, Target 25T+ 070 — 3 mmor Monte Carlo based test of 1'% TCP loss
2000252 (more correct): due to geometrical errors lor prostate
V272224 1670 — 248 patients
mm
Van Herk ec al, Target M-—2mm Correction for nonuniform cell density
200359 M =5 mm
Ten Haken Respiration (liver 0 A No margin for respiration but
et al, 1997% and lung) compensation by dose escalation 1o iso-
and NTCP, reducing target dose homogenetty
Engelsman CONStraines
et al, 2001#
McKenzie et al  Respiration A Margin for respiration on top ol other
2000P0 margins when respiration dominates
other errors
van Herk et al.  Respiration 0.25 A (caudally) Margin for (random) respiration combined
200337 {lung) 045 A (cranially) with 3 mm random SD, when respiration
dominates other errors (A > | cm)
McKenzie et al, OAR L3S +/-05a Margins for small and/or serial organs at
200285 risk in low (+) or high (=) dose region

Abbreviations: 2, SD of systematic errors; o, SD of random ertors; Ty describes width of beam penumbra fitted 10 2 Ganss
function; A, peak-peak amplitude of respiration; M, margin before adjustment for described effect.

From the Department of Radiotherapy, The Netherlands Cancer
InstitutefAntoni van Leewwenhoek Hospital, Amsterdam, The Nether-
lands.

Address reprint requests to Marcel van Herk, PhD, Department of
Radiotherapy, The Netherlands Cancer Institute/Antoni van Leeuwen-
hoek  Hospital, Plesmanlaan 121, 1066 CX Amsterdam, The

Netherlands.
r . UMM © 2004 Elsevier Inc. All rights reserved.
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Table 1. Overview of prostate wrradiation uncertainties (standard deviations of translations) as obtamned by different studies from our

group
Treatment execution (random) Treatment preparation (systematic) errors
errors (mm) (mm)
ILE 51 AP LR | AP
Target volume delineation (2) 1.7 2-3.5% 2.0
Organ motion (5) 0.9 1.7 2.7 0.9 1.7 27
Setup error (6) 2.0 1.8 1.7 2.67 247 247
Total SD (quadratic sum) 22 25 32 32 3.6-45% 41

Abbrefvations: LR, left-right; SI, superior-inferior; AP, anterior-posterior.
* These values are due to the larger uncertainty in target volume delineation near the apex and the seminal vesicles.

" These values are estimates of the systematic error without the use of a correction protocol.
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Structure (Target/Organ) Definition

=

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

Make sure no ,lost” structures are left (e.g., structures created
accidentally).

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

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

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.

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.

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

Inher Ear

Fg 1. Axial computed tanography scan of patient featad for pa
n4d glod discase. Inteaty modulated radiotherapy resuled m
sodose dumbation of 6,600, 4370 1 300, 660, and 225 Gy,
Left (=) and nght (<< cocllea delmeated 10 assess kcally mpled
mduton dose

Zuur et al., IJROBP, 2009

e uvm

‘ UNIVERSITATSMEDIZIN
) MANNHEIM

o
- 804
T
E.
i 60 4
<
r~
T, 40 4 Bederaden
g L
g 0de i
X e
e | =
VY -
@ odt e
R e
T L =
T 04

S — - - ——

0 10 40 &b
RT dose (Gy)
b
- 804 >
X A
w0 "-f
2 rac L LS
~N o
¥ 60 4 - /
- /__/ //
3J o 2048 1
n - o
: & o
a0 4 - -

W o o —
< —— _/ -
< Ji= -
b= e = _Tidn
- 204 = _/-/
T e o
v e —
L~ .
.j‘, T R
a 04 ——

L T —tgy T

0 20 10 [0

RT dose (Gy)
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< Green Eyes!
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Welche Fragen sind wirklich zu klaren?

- Basics Konturierung fur IMRT
- Wo wissen wir, was wir tun?

- Wo wissen wir's noch nicht und was konnen wir dagegen
tun?
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Inoperable Brain Metastases

Surviving Probability

Months

Pirzkall, Debus, Lohr et al., 1998

Survival In patients with single
metastasis

— WERT+5RS MST &-5 months
""" WERT alone MST 4-9 months ]

Survival in patients with multiple
metastases

=———WBRT+3RS MST 58 months
WERT alone MST &-7 months

[
]
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RTOG 9508 (Andrews et al., 2004)
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Guckenberger et al., IJROBP, 2007

,2With 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.”
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Courtesy of R. Timmerman, ASTRO, 2009

Disease Free Survival

* 10 patients (18%) death atiributed to cancer
100

Local Control

36 month Disease free
survival = 48% (CI: 34-61%)

« 1 failure within PTV, 0 within 1 cm of PTV
10— F F T+ My i Dot AT
Tofal: 55
36 month (95% Ciy. {25, not reached)
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* Median survival is 48.1 months
100
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0

36 month
overall survival = 56% (CI: 42-68%)

12 18 24 30 36
Patients Monihs afer Siart of SBRT
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AT | ) A Months afer Start of SBRT

T 45 40

Overall Survival (%)
2]

Dead- 26
Tofal: 55

www.riog.0n

r‘ UMM Medinnische Fakutit Mannhem

der Universitit Hewdelberg
J UNIVERSITATSMEDIZIN
) MANNHEIM Uneverstitskimnium Mannheim




@ uvm

‘ UNIVERSITATSMEDIZIN
u MANNHEIM

H&N



Table 3.2. Distribution of clinical metastatic neck nodes from head and neck SCC

Tumor site Patients with N+ Distribution of metastatic lymph nodes per level
(%) (percentage of node-positive patients)
I M  m IV V  Other
Oral cavity (n=787) 36 42/3.5" 79/8 18/3  5/1 10 1.4/0.3
Oropharynx (n=1479) 64 13/2  81/24 23/5 9/25 13/3 21
Hypopharynx (n=847) 70 2/0 80/13 51/4 20/3 24/2 3/1
Supraglottic larynx (n=428) 55 2/0 71/21 48/10 18/7 15/4  2/0

Nasopharynx (n= 440) 80

9/5 71/56  36/32  22/15

32/26  15/10

“ Parotid, buccal nodes
" Ipsilateral/contralateral nodes

Redrawn from BATAINTI et al. (1985); LINDBERG (1972); SHAM et al. (1990)

Vo edgmee 1 Scalliet K Ang ibin)

Clinical Target Volumes
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Table 3.3. Incidence of retropharyngeal lymph nodes in head and neck primary tumors

Authors

Primary site

Incidence of retropharyngeal lymph nodes
(percentage of total number of patients)

Qverall NO neck” N+ neck”

McLAUGHLIN et al. (1995) Oropharynx

CHUA et al. (1997)
CHONG et al. (1995)

Pharyngeal wall
Soft palate
Tonsillar fossa
Base of tongue
Hypopharynx
(piriform sinus or
post-cricoid area)

—Supraglotticlarynx 47196 (206) _ (/87(000) ___4/100(490)

Nasopharynx
Nasopharynx

Nasopharynx

18/93 (19%)  6/37 (16%) 12/56 (21%)
7/53 (13%) 1/21 (5%) 6/32 (19%)

16/176 (9% 2/56 (4%) 14/120 (12%)
5/121 (4%) 0/31 (0%) 5/90 (6%)
7/136 (5%) 0/55 (0%) 7/81 (9%)

14/19 (74%) 2/5 (409%) 12/14 (86%)
106/364 (29%) 21/134 (16%) 85/230 (37%)
Not stated Not stated 59/91 (65%)

* Clinically negative nodes in levels [-V
" Clinically positive nodes in levels -V



Table 3.10. Suggested guidelines for the treatment of patients with head and neck

SCC
Location of Appropriate node levels to be treated
primary tumor
Stage NO-N1 Stage N2b
(AJCC 1997) (AJCC 1997)
Oral cavity I, 1%, and 111 LILIIL IV and V"
(+1V for anterior tongue tumors)
Oropharynx I1, 111, and IV I, 1L 000, TV, V
(+ retropharyngeal nodes and retropharyngeal nodes

for posterior pharyngeal
wall tumors)
Hypopharynx 1% 111, and IV I IL, 110, TV, V
(+ VI for esophageal extension)  and retropharyngeal nodes
(+ VI for esophageal extension)

Lar}'n:{h 1%, 111, and IV (0, I, I IV and V

(+ VI for transglottic (+ VI for transglottic

and subeolottic tumors) and subelottic tumors)
Nasopharynx 1L 1IL, IV, V I, 111, IV, V

and retropharyngeal nodes and retropharyngeal nodes

“Nodes in level 1Ib could be omitted for NO patients
T glottic cancer excluded
“ May be omitted if only levels I-1II are involved
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a-pharyngeal

Pig. 3.3 MRI of the sume patient with a TINOMO glottic SCC (see tumee in pamel o). The examination was performed on a
Gyrroscan NT L5 T Philips Medical Spstans (Eindhoven, the Netherlands) on an axial plane with a slice thickness of 4 mm,
agap of 2mm, and a fidd of view of 240 mm. T2-weighted images (TR 7976 ms and TE 90 ms) are displayed in parels a-d.
Panels e and | represent T1weighted images (TR 500 and TE 12 ms). Sections were taken at the levd of the bottom edge of CI
(pumel @), the upper edge of C3 (pamel b), mid CA (pumel ¢), the bottom edge of Ca (pamed d), the bottom edge of C7 (pand ¢),
ardd mid D1 (panel f). Neck node levels were drioen oo each slice using the radidogical bound aries detailed in Table 5,11, The
slight difference in the shape of the various levels between Figs. 3.2 and 5.5 is explained by a difference in the positioning of
the patient, Jeading 1o a slight dilference in slice levds, Each node Jevd corrssponds to the CT'V, und thus does not include a
security margin for organ motica or set-up inaccuracy

Clinical Target Volumes

in Conformal and Intensity
Modulated

Radiation Therapy

A Owvcal Gebde ta Cancer Traswment lZlN

W W VMANNHEIM

syl v

Retro-pharyngeal

Fig.3.2. CT imaging of a patient with a TINOMO glottic SOC (see tumor in pana’ d). The examination was pecfoemed on a
dual-detector spiral CT (Elscint Twin, Haita, Israd ) using a sice thickoess of 2.7 mm, an interval reconstruction of 2 mm and a
pitch of 0.7. Contrast medium wis injected intravenously af a rate of 2 ml/s with a total amount of 100 ml. Sections were taken
at the level of the bottom edge of C1 (parel @), the upper edge of C3 (pamel b), mid CA (pane ) the bottom edge of Co (panel
d), the bottom edge of €7 (pamel €), and mid D1 (pard f). Neck node Jevds were doowvn on each CT slice using the radiological
boundaries detailed in ‘Table 3.11. Each node level corresponds to the CT'V, and thus does not include a security margin tor
organ motion or sel-up INdCCUTKy
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ELSEVIER Radiotherapy and Cneology T2 (2004) 119127

www.zlseviercomAocate'radonline

Recurrences after conformal parotid-sparing radiotherapy for head
and neck cancer

Barbara Bussels™*, Annelies Maes”, Robert Hermans®, Sandra Nuyts®, Caroline Weltens®,
Walter Van den Bogaert®

>95% In-field relapse

»Parotid sparing with correct
Patient selection does not seem
to Increase marginal misses
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> ....IS It?

,,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.*
Cannon, IJROBP, 2007
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Actuarial 2 year local, nodal, and distant disease free survival:
77T %, 87 %, and 78 %, respectively

Table 3). 5 loco-regionally controlled patients suffered
from distant failure.

C Glanzmann!

local disease free survival
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Figure 2

Actuarial 2 year local disease free survival in different HNC
entities. Hypopharyngeal tumeors revealed the highest local

control rates, while aral cavity tumors showed the lowest

rate. This fact can not be explained by TN stages or tumor
volumes, and is issue of further data anaylses.

Radiation Oncology

" Huguenh

i At

IMRT using simultaneously integrated boost (SIB) in head and neck
cancer patients

LIM gl and

1B Davis?, G Kunz?

6% Grade
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Rezidivlokalisation

Minnesota Reoperation-Serie
74 Pat. elektive Re-Lap

rein lokales Rezidiv 46%
rein distantes Rezidiv 8%

Gunderson Cancer 1974
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Recurrent Rectal Cancer within the Pelvis

A Multicenter Analysis of 123 Patients and Recommendations
for Adjuvant Radiotherapy

Stefan Hocht', Riad Hammad', Hans-Joachim Thiel’, Thomas Wiegel', Alessandra Siegmann'
Jochen Willner?, Peter Wust!, Thomas Herrmann® | Eble®, Michael Flentje’
Detlef Carstens’, Dirk Bottke', Patrick Neumann®, We

Strahlenther Onkol 2004;180:15-20

gang Hinkelbein'

Figure 1. Sites of recurrence In all 123 patients; areas Involved in < 5% excluded

[3

Abbildung 1. Lage der Tumorrezidive bei allen 123 Patienten; < 5% befallene Regionen nicht
dargestelit.

Figure s. Proposals for radiation ports in adjuvant therapy; in general (a, b), after APR (¢, d) and
after LAR {e,f).

Abbildung s. Vorschlage zur Feldwahl bei adjuvanter Behandlung. Allgemein (a, b), nach APR
(¢, d) und nach LAR (e, f).

Figure 3. Sites of recurrence after abdominoperineal resection; areas involved in < 10% ex
cluded

Abbildung 3. Lage der Tumaorrezidive nach abdominoperinealer Amputation; < 10% befallene der Universitit Hedelberg -

Medinnische Fakutst Mannhemm
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{a) (b)

P -29.38 TP -29.98

TP -37.18

TP -30.88 TP -31.78 TP -38.98

Konsensus

Myerson et al.,
IJROBP, 2009

TP -39.88 TP -41.08
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Welche Fragen sind wirklich zu klaren?

- Basics Konturierung fur IMRT
- Wo wissen wir, was wir tun?

- Wo wissen wir‘s noch nicht und was konnen wir
dagegen tun?
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Becken
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142 J. Willner, M. Flentje

lliaca-externa-
.. Lymphknoten ™

Obturator-

lymphknoten Préasakrale
" Lymphknoten
k4 :lliaca-intern-
§ : Lymphknoten

: rlflﬁterkalare
.-~" Lymphknoten

modfisien nsch Viamonto

Abb. 4.2a, b. a Schematischer Lymphabflufl der Prostata in schrig sagittaler Projektion. b Axialer CT-
Schnitt mit Lymphknotenmetastase links iliakal (Obturatorlymphknoten)
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Ganswindt et al., IJROBP, 2007
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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 lliac
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).
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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 Hévels, 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 Futterer, Jelle Barentsz

9/2008
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Prevalence 61/375 (16%)
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echo images MDCT/\ MEL /7N
Sensitivity (%) (95% Cl) 21161 (34) (13-48) 50/ 90
Specificity (%) (95% Cl)  303/314 (57) [94-98)  291/314 (93) B2-95)
PPV (%) (25% ) i47-81) 50/73 156-73)
MNPV (%) (95% CI) 303/343 (88) (84-01) 29Y302(96) (93-98)
Post-test probabilityof  40/343 (12) 11/302 (4)
Three experienced Seven less experienced
hospitals hospitals
Patientswith MRL results, n 80 [
Sensitivity, n (%) (95% C1) 4/10 (40) (14-73)
Specificity, n (%) (95% C1) 62/70(89) (78-96)

PPV, n (%) (95% CI)
NPV, n (%) (952 Cl)

Post-test probability of false-negative finding (%)

220/234 (98) (95-99)
5/234 (2)

4/12 (33) (11-65)
62/68 (01) (81-06)
6/68 ()

Table 3: Results of MRL in experienced and less-experienced participating hospitals v
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Patient W. before RT
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Initial Plan to Pelvic LN and Prostated Bed, 0-44 Gy

Weidner et al., submitted

Medinnische Fakuitit Mannhemm
der Universatit Hewdelberg

‘ UNIVERSITATSMEDIZIN
. MANNHEIM Uneverstitsiimnbdoum Mannheim




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
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Patient W. after RT
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AnatOmie LK Hartgrink et al

Japanese Research Society for the TNM
Study of Gastric Cancer N1: 1-6 reg LK
N1:Nr.1-6 N2:7 - 15reg LK
N2: Nr. 7-11 N3: >15reg LK
N3: Nr. 12 - 16
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Rontgenanatomie

Diffus infiltrierendes Ca
Corpus/Antrum

Prallftllung Doppelkontrast
Im Stehen Im Liegen
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Rezidivmuster

Table 2. Pattern of locoregional failure after resection of gastric
cancer

Incidence (%)

. e L .
Failure area Clinical®*  Reoperation™  Autopsy*

Gastric bed 21 5 5268
Anastomosis or stumps 25 2 54-60
Abdominal or stab wound 5

Lymph node(s) 8 42 52

* 130 patients at risk (3).
" 105 patients at risk (2).
g2 patients at risk (4) and 28 patients at risk (35)

Gunderson Cartoon of Hypothetical Radiotherapy Field patients (4) and 28 patients at risk (5)
; ; v ) X ’ Modified with .]Wcrmlssmnlh‘a:m_] Smalley S. Gunderson L Stom-
Based on L Of Nhnnesota Reoeratl\’e Sel‘les pOF ach. In: Perez C, Brady W, editors. Principles and practice of

radiation oncology. 3rd edition, Philadelphia, PA: Lippincott-
Raven Publishers: USA, 1997,

r ‘ U M M Medinnische Fakuitit Mannhem
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Konventionell

Gastric adjuvant radiotherapy ® S. R. SMALLEY et al.

I 1. Radistion Oacology @ Binlogy @ Fysics Volume $2. Nunber 2, 202

ap/pa
Simulationsaufnahmen
m 1. Feldgrenzen festlegen (Anastomose,
Clips)
m 2.iv- KM zur Darstellung der Nieren
m 3. orales KM (Anastomose, Magenstumpf

Pig. 2 Sismlation Slm for 2 T2 (diapheagm invasion) GE jeretion mimoe with £ of 13 nodes involved with timnor,
Preoperative CT identifies tumor bed, The anastomotic Hine 3 easily identified on barium swallow axd by staple lize.
Regional lymph nide looation is reconstracted from CT scars, Note thit pancmeaticoduodenal nodes ane included in the
feld with tolecable treatment volumes w the discretion of the treating phvskian.
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Anatomie CT
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6. Exemple de traitement d'un adénocarcinome du corps de
e par une combinaison de quatre faiscenus complexes, Schéma
mp antéricur

Flgure 7. Exemple de trmitement d'un adénocarcinome du corps de

I'estomac par une combinaison de quatre chumps complexes. Schéma
du champ latéral gauche.
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pT4, N3, MO, Sitz: Cardia
Z.n. Gastrektomie, Oesophagusteilresektion

riqmimale Anastomose Zwerchfell/Milzhilus
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ZN-CT
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ZN-CT
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Step and shoot II\/IRT




OS .. DFS .«

B3
n(IMRT =33 :
n(3DCRT=27
p=0.0492

D
n(SFU/FA)=36
n(XELOX)+24
p=0.0925

F

n(IMRT)=33
n3DCRT)=27
p ('J)Z“l

{SFU/FAy=36
n( XELOX)~24

p=0.1541

O

NMIMRT =10
N3IDCRT )26
p=0.4636

5-FU pnly

IMRT =10
n(3DCRT)=26
p-0,1825

20
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Creatinine

0 . 2 3 A ; t
the 3 rRT
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Boda-Heggemann et al., [IJROBP, 2009
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FEMKE O. B. SPoeLsTRA, M.D.,* SuresH SENaN, M.R.C.P., F.R.C.R., Pu.D.,* CeciLE LE PEcHOUX, M.D.,T
SATOSHI ISHIKURA, M.D., PH.D.,i FrRANCESC (CASAS, M.D.,§ Davip BaLL, M.B., B.S., M.D.,
F.R.AN.Z.CR..Y ALLan Price, FR.C.P., FR.C.R., Pu.D., Dirk DE Ruysscrer, M.D., Pu.D.,**
AND JOHN R. vaN SORNSEN DE KosTE, PH.D., * LUNG ADJIUVANT RADIOTHERAPY TRIAL INVESTIGATORS GROUP

* Radiation Oncology, VU University Medical Center, Amsterdam, The Netherlands, f Radiation Oncology, Institut Gustave Roussy,

Villejuif, France, tClinical Trials and Practice Support Division, National Cancer Center, Tokyo, Japan, “Radiation Oncology, Hospital

Clinic, Barcelona, Spain, Y Radiation Oncology, Peter MacCallum Cancer Centre, Melboume, Australia, I Radiation Oncology, Westemn

General Hospital, Edinburgh, United Kingdom, and ** Radiation Oncology (Maastro clinic), Maastricht University Medical Center,
Grow, Maastricht, The Netherlands

Fig. 1. Routine clinical target volumes (CTVs) (upper panel) and protocol CTVs (lower panel) from six observers
projected on a digital reconstruction of a computed tomography dataset from the postlobectomy patient,
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Target Volume Definition: Paradigm Shift

%ﬁ UPPER LOBES @
Selection and Delineation of Lymph Node Target

Volume for Lung Cancer Conformal Radiotherapy

o Proposal for Standardizing Terminology Based on Susgical Experience
\ J lon Christian Kiricuta® Strahlenther Onkol 2001;177:410-23
MIDDLE LOBES
(OR LINGULA)
S e R -

LOWER LOBES

T
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Figure 7. Traditional fields still recommended for different primary lo- \ g-'_'_,/-/
calizations for definitive [6].

Figure ga - Abbildung 9a Figure gb ~ Abbildung 9b
. Figures ga and gb. The selection and delineation of the dlinical target volume for postoperative radiotherapy for a nodal positive primary located
tlon Oncology 2002 in the lower left lung lobe: a) overview and b) CTV in CT shices (=8} [ncluded are the bronchial stump, the ipsilateral bilar, the subcarinal and the
7 ) mediastnal lymph nodes).
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Bildgesteuerte, PET-gestltzte Strahlentherapie beim Lungenkarzinom
Zielvolumenminimierung und Bestrahlungsoptimierung bei unginstigem Tumor-zu-Lungenvolumenverhaltnis

1. Zielvolumendefinition/Minimierung
auf Basis von funktioneller Bildgebung
(PET-CT)

Optimale Positionierung

2. Best IUWQSl Yls%rgnuz ng als IMRT auf Basis goi!dgsjr;e%etﬁﬁezg;%gﬁ? ‘r;lttels
eind® MBMte-Carle Dosisberechnung U R Mt
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TP -32.08 TP -34.18

Konsensus

Myerson et al.,
IJROBP, 2009

TP -38.08 TP -42.58
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{a) (b)

P -29.38 TP -29.98

TP -37.18

TP -30.88 TP -31.78 TP -38.98

Konsensus

Myerson et al.,
IJROBP, 2009

TP -39.88 TP -41.08
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Mali et al.,
Str&0Onk,2009

Schlussfolgerung: Eine Reduktion der Bestrahlungsdosis bei im CT
vergroserten, aber PET-negativen inguinalen Lymphknoten
scheint nicht mit einem erhohten Rezidivrisiko einherzugehen,
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