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Purpose or Objective 
To evaluate local control (LC), long term adverse effects 
and survival in a series of patients with oligometastatic to 
the lung disease who received 30Gy in single dose with 
stereotactic technique. 
Material and Methods 
Between December 2008 and April 2017, a total of 160 
lung metastases in 123 patients affected by 
oligometastatic disease were treated, at our Institution, 
with stereotactic body radiotherapy (SBRT) delivered in a 
single dose of 30 Gy. The primary tumors in most cases 
were non small-cell lung cancer and colon-rectum cancer 
(46.3% and 29.2%, respectively). Prognostic factors were 
also assessed. 
Results 
The median follow-up was 38 months. Twenthy-three 
(14.3%) lesions in 20 patients progressed locally. Intra-
thoracic progression (new lung lesions or thoracic lymph 
node metastases) occurred in 58 (47.1%) patients. Distant 
progression occurred in 43 (34.9%) patients after a median 
time of 14 months. The 3- and 5-year local relapse-free 
survival (LPFS) were 80.3% and 79.5% (median not 
reached), respectively. Late toxicity was evaluated in 148 
patients (follow-up >6 months): 50 (33.7%) had grade ≤2 
fibrosis, 10 (6.7%) experienced grade 3 fibrosis. Two (1.3%) 
cases of rib fracture occurred. One case of toxic death 
(grade 5) has been reported. Median OS was 39 months. 
Prognostic factor at the univariate analysis was: lesion 
diameter ≤18 mm correlated significantly with a longer 
LPFS (p=0.001). Prognostic factors at the multivariate 
analysis were: lesion diameter <18 mm was predictive for 
longer LPFS (p=0.006); oligometastases from primary 
colon cancer predicted significantly for worse LPFS 
(p=0.041) and progression-free survival (p=0.04). 
Conclusion 
To our knowledge, the current study represents the 
largest series on the use of SBRT 30 Gy single dose for lung 
metastases. The proposed schedule showed to be 
effective and safe, when administered in selected 
oligometastatic patients. These results could be evaluated 
in further prospective series with the aim of investigating 
the safety of this schedule in selected candidates. 
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Purpose or Objective 
Concurrent chemo-radiotherapy (CRT) is the standard of 
care for patients with locally advanced non-small cell lung 
cancer (LA-NSCLC). Pneumonitis is the most frequently 
observed treatment related toxicity which can have 
significant impact on quality of life. Proton beam therapy 
(PBT) offers advantages over photon beam therapy by 
reducing radiation dose to healthy tissues. However, not 
all dose reductions are clinically relevant. Therefore a 
method to select patients that are most likely to benefit 
from this modality is warranted. One such approach is 
using normal tissue complication probability (NTCP) 
models for plan comparison. However, the currently 
available models are exclusively based on photon data. In 
this study, we investigated the validity of three photon 

based NTCP models for radiation pneumonitis (RP) in 
patients that underwent CRT using PBT for LA-NSCLC. 
Material and Methods 
The validation cohort consisted of 99 consecutive patients 
with LA-NSCLC (Stage III) treated with definitive CRT using 
PBT (pencil beam scanning and double scattering) 
between 2011-2016. Patients were treated to a total dose 
of 56-74cGy, assuming an RBE of 1.1 for PBT. RP was 
scored at 3 and 6 months post treatment (CTCAE v4.0). We 
evaluated the performance of the QUANTEC pneumonitis 
(QP) model, the QUANTEC model adjusted for clinical risk 
factors (AQP), as well as a newer and updated QP (NQP) 
model (ESTRO 2017, which has a steeper slope and 
includes current smoking). A closed testing procedure 
(CTP) was performed to test the need for model updating, 
either by calibration-in-the-large (re-estimation of model 
intercept), recalibration (re-estimation of intercept and 
slope) or model revision (re-estimation of all coefficients). 
Results 
There were 21 events (21%) of Grade ≥2 RP in the PBT 
cohort. On univariable analysis, mean lung dose was 
significantly associated with RP (p=0.01), as well as 
several DVH parameters ranging from V5 to V50, with the 
strongest association for V40 (p<0.01). The CTP did not 
detect major deviations of the data from the models, but 
recommended adjustment of the intercept only for the 
photon-based AQP and NQP models. The apparent 
steepness of the dose-response relationship was larger in 
the PBT data than in the QP and AQP models, but lower 
than in the NQP model. However, these deviations were 
not significant, therefore the CTP did not recommend 
updating the slope or other model parameters. 
Redevelopment of a new model using mean lung dose, 
V40, and smoking status (current smoking is a protective 
factor) did not improve the existing models (with update 
after validation).  
 
 

 
 
Conclusion 
Three photon based NTCP models for RP were externally 
validated in a cohort of patients with LA-NSCLC treated 

S405                                                                                                                                                         ESTRO 38 
 

 
 

with PBT. The models performed well in this cohort and 
only small adjustments of the model intercepts were 
needed. This study indicates that photon based NTCP 
models are applicable among patients treated with 
protons. 
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Purpose or Objective 
Lymph node delineation in stage III non-small cell lung 
cancer (NSCLC) remains the subject of discussion as the 
inclusion or omission of a lymph node or station can have 
an important impact on both oncological outcome and 
toxicity. The Belgian College for Physicians in Radiation 
Oncology aims to improve the quality of radiotherapy in 
Belgium. Within this framework the Project on Cancer of 
the Lung (ProCaLu) focuses on standardizing delineation 
for locally advanced NSCLC. A two-phase contouring 
dummy-run on a single test case was performed to analyze 
the baseline interobserver variability on target definition 
and delineation and evaluate the effects of a national 
consensus before the start of a peer-review program for 
routine clinical practice. 
Material and Methods 
All 25 radiotherapy centers in Belgium and Luxembourg 
were invited to take part in a delineation dummy-run by 
sending contours from at least one radiation oncologist 
(RO) dedicated to lung cancer treatments. The case 
consisted of a squamous cell carcinoma of the right upper 
lobe with nodal extension to station 4R staged cT1bN2M0 
(TNM 7). The results of chest CT, PET/CT and endoscopic 
samplings were provided to participants and the planning 
CT was made available through a secure transfer platform. 
RO's were asked to delineate and upload back the GTV and 
CTV for the nodal disease. More than a year later and after 
the formulation of a national consensus based on current 
ESTRO guidelines (inclusion of only involved nodes with a 
5 mm CTV margin) [Maarten L1] the case was resent to all 
centers with the same purpose. On all received contours, 
a description of the TV definition and delineation was 
obtained through visual inspection. Using an open-source 
software (3D Slicer with SlicerRT), the DICE Similarity 
Index and Hausdorff distances were analyzed to compare 
the delineations. To allow an evaluation of uniformity with 
these metrics, independent GTV and CTV contours by the 
first author were used as reference. 
Results 
At the first phase, 16 contours sent by 14 RT centers were 
analyzed. Important variations were due to the inclusion 
of a negative node in GTV (n=5) or elective CTV (n=2). The 
median volumes and interquartile ranges (IQR) were 
11.9cc (10.4-14.1) for GTV and 31.2cc (29.3-39) for CTV. 
A preliminary analysis of the second phase was performed 
on 9 contours from 9 centers, 4 of which did not 
participate in phase 1. Median GTV and CTV volumes were 
9.3cc (8.2-11.1) and 25.7cc (25.4-29.1) resp. One center 
included a negative node and none included elective CTV. 
The reference volumes were 11.4cc for GTV and 27.7cc for 
CTV. The volume comparisons demonstrated a reduction 

in IQR for all metrics ranging from 22% to 90%. Most 
variations are due to target definition (GTV or CTV). 
Cropping patterns to other structures is also associated 
with variability.  
 

 
 

 
 
Conclusion 
The preliminary results of this dummy run hint that 
uniformity in target definition and delineation in NSCLC 
can reasonably be pursued. Full results will be reported. 
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Purpose or Objective 
Stereotactic body radiation therapy (SBRT) for early-stage 
non-small cell lung cancer (NSCLC) provides high rates of 
local control. However, the optimal management of local 
failures after SBRT is unknown, and data describing the 
role of reirradiation with additional courses of SBRT for 
isolated local recurrences after previous lung SBRT are 
sparse. The purpose of this study is to investigate the 
safety and efficacy of repeat lung SBRT as salvage for 
patients with local failures after previous definitive SBRT 
for NSCLC. 
 




