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Introduction

« The objective In cancer radiotherapy Is to design

treatments with a minimum of complications and
maximum tumor control.

 3D-Dose distribution <-> Organ radiation response ->
NTCP

DVH NTCP

ESTRO_25 Leipzig












Materials and Methods

Study population (1)

 The patient group
consisted of 150
consecutive patients
treated with
radiotherapy for
breast cancer
between 1998 and
1999 at Tampere
University Hospital,
Finland.

ESTRO_25 Leipzig

Parameters
Physical
Photons 5 /6 MV
2 tangential fields
35%nd 215°
50 Gy prescribed
dose in 23 fractions
Clinical

Target volume: entire breast

(fat tissue and skim)

Parameters
Physical
1, Photons 6 /25 MV
two anterior-posterior fields
2. Electrons 12 MeV
50 Gy prescribed
dose in 23 fractions
Clinical
Target volume: entire breast
+ regional lymph nodes
and chest wall




Table 1. Patient and tumour characteristics.

Gender

Male 34 (72%)
Female 13 (28%)
Age (vears)

Mean 65
Range 4677
Karnofsky Index

below BO 6 (13%)
80 13 (28%)
above 80 28 (60%)
Tumor stage

I11a 23 (49%)
I11b 24 (51%0)
Histology

Adenocarcinoma 11 (23%)
Squamous cell carcinoma 28 (60%)
Other 8 (17%)
Tumour position

RL upper lobe

RL middle lobe

EL lower lobe

EL main bronchus

LL upper lobe

LL lower lobe

LL main bronchus

Centrally

PTV volume (¢ nﬁ}

Mean 745
Range 169-2590




Table 2. Clinical radiation pneumonitis criteria (combination of RTOGEORTC, LENT/SOMA and
Scoring Grades Used for radiation morbidity criteria).

RTOG/EORTC [

i 2 El 4
Scoving Grades No RP  (Very Mild'No RP)  (Mild/No RP) (RP) (RP)
Sewvere cough
unresponsive
Persistent to narcotic Severe
Clinical No Mild symptoms or  cough requiring antitussive respiratory
Syaprons chan dry cough or narcotic agent or insufficiency
{Acute Scheme) %€ dyspnea on exertion  antitussive radiologival Assisted
agents evidence of ventilation
acute
nneimanifis
Clinical 9/47 11/47 14/47 13/47
(Lffe Scheme) 19% 23% 30% 28%
Lung Cancer Patients
SOMA Scoring 1 2 i 4
Grades (No RP) (Mild/No RP) (RF) (RF)
Irreversible
- . Moderate Severe functional
Clinical Maost minor
symptoms / symptoms / damage /
Symproms syn:‘-ptam::tnc conservative aggressive major
reatm treatment treatment therapeutic
intervention
Scoring Grades i 1 2
Used No RP (Mild/No RP) (RP)
.. 96/150 39/150 15/150
Clisical
Syamptoms (64%) (26%) (10%)

Breast Cancer Patients




Table 2. Summary of the radiobiological parameters used ("as published from Seppenwoolde et al 2003).

Models Parameter Values®

Relative Seriality Model LKB Model ID 3 (Gy) m n a/fi

Parameters
Seppenwoolde ef af 2003
Burman/Emami

(ra gliardi et al 2000 et al (1991) - - - 3.0

Mah ef al 1987 - -

—
LKB Model Martel ef al (1994) . ; ﬂ!’?j

Seppenwoolde er al 2003
Burman ef al 1991

Ewa eral (1998)

Parallel Seppenwoolde

ef al (2003)
Seppenwoolde er al 2003




Relative Seriality model - Seppenwoolde ef af 2003
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Relative Seriality Model

Seppenwoolde et a/ 2003

Gagliardi ef a/ 2000

Mah et al 1987

LKB Model

Burman ef a/ 1991

Parallel Model

3.215-201

Seppenwoolde ef al 2003




Table 1. Published parameter values for the LKB phenomenological model and the summary of their

respective statistical analysis using the chi-squared and Odd Ratio tests.

LKB Maodlel

Parameters

TDs(Gy)

2
P (¥ .v)

P(7 D

Odd
Ratio

Qdd

Ratio®

Burman/Emami

et al (1991)

Martel er al (1994)

Kwa er al (1998)

Seppenwoolde
et al (2003)

30.8

0.37

0.87

0.99

3.2125E-201

4.36401E-13

1.91434E-38

1.39
CI=047-4.07
Threshold 12Gy

1.61
Cr=0230.11
Threshold 12Gy

2.00
CI=0.50-7.90
Threshold 14Gy

2.20
CI=0.55-8.70
Threshold 14Gy

3.97
CI=0.70-10.97
Threshold 12Gy

2.20
CI=0.68-7.49
Threshold 12Gy

3.10
CI=0.00-13.74
Threshold 14Gy

3.lo
CI=0.71-14.03
Threshold 14Gy

Cgroup of patients receiving 5 |EUD higher than 8 Gy
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Table 3. The statistical analysis outcome using the chi-square and the odd ratio tests, for the ipsilateral

lung and considering both lungs as a paired organ.

— Mean DVH
= = = =Mean Complication DVH
sl @@N Comp_free DVH

Ipsilateral iz Wag Vag
Complication 565+5 557+55 183+ 35
Complication-free 57 3.7 53.2+36

Paired
Complication 39.1+5 29 + 41
Complication-free 39.2+27 31+21

Cumulative Dose (Gy)

Figure 1. Mean Cumulative Dose Volume Histograms of the Complication and Complication — Free

patients according to the RTOG/EORTC scoring criteria.




Ipsilateral

Paired

ROC Seriality Mode |

Seppenwoolde et al 0.633
Co==-G roi et al 0.622
-———Mah et al 0.652

Figure 4. ROC Curves of all the models and different
radiobiological parameters applied. The numbers
represent the area under each corresponding ROC
curve.
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