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• Radiotherapy of thoracic tumors is obstructed mainly due
to lung complications and general toxicity of the
respiratory system.

• Breast cancer patients are also vulnerable to such side
effects because of the proximity of lung to breast tissue.
Part of the lung is often within the irradiated volume and

Introduction

Part of the lung is often within the irradiated volume and
therefore it may receive a significant dose.

• Hence with high-dose radiotherapy there is a probability
of developing radiation pneumonitis after treatment and
its estimation is especially important for patients with a
compromised lung function.



• Radiation injury of lung tissue is dependent on

the total dose,
the fractionation scheme,
the irradiated lung volume

Introduction

and the radiosensitivity of each individual patient.
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• 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

Introduction

TCP NTCPDVH
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• Several models have been developed to estimate the
radiation-induced symptoms by trying to quantify the
normal tissue response to irradiation thus translating the
dose delivered to normal tissue complication probability,
NTCP (LKB model,Parallel model, Relative Seriality)

• Towards that direction several groups have derived

Introduction

• Towards that direction several groups have derived
radiobiological parameters, which are used in empirical
NTCP models by comparing the predicted response
values with the observed incidence of radiation
pneumonitis.
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Introduction

• However, different institutions use different models and
protocols, thus preventing direct comparison and safe
results.

• On the other hand, it is a good point that scoring varies
among different analyses because this gives us a sense
of the sensitivity characterizing the manifestation ofof the sensitivity characterizing the manifestation of
certain clinical symptoms against the dose distribution
delivered.

� Yet no specific result has been reached, about which
model and parameter set seems to be more suitable and
accurate in predicting radiation pneumonitis.
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• The aim of this study was to evaluate the clinical
application of such models for the estimation of the
incidence of radiation pneumonitis,
to draw some conclusion whether the NTCP modeling
in radiotherapy can be safely used to predict the

Aim

in radiotherapy can be safely used to predict the
induction of this specific endpoint.

• Also, to evaluate the methods of estimating the
severity of radiation effects and the need for an update
of the treatment criteria used.
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Materials and Methods

Study population (1)

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

ESTRO_25 Leipzig



Materials and Methods

Study population (2)

• The second patient group is a 
subset of patients included in a 
study (unpublished) on inoperable 
stage III non-small cell lung 
cancer. Between 1994 and 1997, 
218 patients entered the study 
whereof 47 patients were eligible 
for the current analysis, i.e. 3D 
whereof 47 patients were eligible 
for the current analysis, i.e. 3D 
dose distributions were accessible 
for these patients

• A total dose of 60 Gy was 
prescribed to the ICRU reference 
point in the PTV, delivered in 33 
fractions of 1.8 Gy/day
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• The clinical endpoint 
examined in the 
present study is 
radiation 
pneumonitis. Its 
assessment was 
done retrospectively 
by clinical diagnosis, 

9/47

19%

11/47

23%

14/47

30%

13/47

28%

Lung Cancer Patients

by clinical diagnosis, 
together with 
radiological findings. 
The scoring criteria 
were a combination 
of the most significant 
published toxicity 
criteria, namely, 
RTOG/EORTC and 
LENT/SOMA scores

96/150

(64%)

39/150

(26%)

15/150

(10%)

Breast Cancer Patients
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Results (Breast case)



Results (Breast case)
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Results (Breast case)
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Results (Lung case)
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Results (Lung case)
Ipsilateral Paired
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• Summary statistics 
of the pulmonary 
function tests 
performed.

The forced expiratory 

Results (Lung case)

The forced expiratory 
volume in 1 s FEV1, 
the Vital Capacity VC 
and their ratio 
(FEV1/VC) are 
expressed as 
changes from the 
patients’ baseline 
values for seven visit 
weeks.
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• The scoring criteria selection was found to have a
significant impact in the prediction of radiation
pneumonitis.

• The use of parameter values must be defined by similar
criteria and treatment methodology.

Conclusions

criteria and treatment methodology.
• The probability of inducing radiation pneumonitis in the

case of breast radiotherapy is fairly low.
• The present dataset, for 150 breast cancer patients,

could be fitted well by the models for equivalent uniform
doses higher than 8 Gy.
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