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Purpose or Objective 
Patients with recurrent pleural mesothelioma after initial 
multimodal treatment presenting with very limited 
recurrences represent a challenge, as the optimal 
treatment strategy balancing toxicity and efficacy has not 
been defined yet. SBRT might be a promising option for 
these patients since it delivers a local ablative biologic 
dose of radiation. The intent of this retrospective analysis 
was to evaluate the feasibility of a novel strategy to 
integrate SBRT as first salvage therapy for limited pleural 
recurrences in pleural mesothelioma. 
Material and Methods 
Between 2005 and 2018, 21 patients with the histo-
pathological diagnosis of malignant pleural mesothelioma 
(MPM) were treated with hypofractionated radiotherapy 
for oligometastatic progression. Most patients initially 
presented with stage III disease (57 %). Only one patient 
had distant metastases upon first diagnosis. The median 
age at first diagnosis was 65 years (range 33 - 75 years). 
Out of these 21 patients, 12 received induction 
chemotherapy prior to surgery, whereas in total 18 
patients underwent macroscopic complete resection 
(MCR). 3 patients had additional intracavitary 
chemotherapy and 3 patients were treated with 
chemotherapy alone without any other treatment. Clinical 
and radiological data was collected at regular follow-up 
appointments including toxicity, local control and 
survival. 
Results 
A total of 50 lesions in recurrent MPM were treated with 
SBRT. A total of 21 patients received 1 course of radiation 
treatment, 10 of those received a second and 4 a third 
course of radiotherapy (RT). The median number of 
fractions at all courses was 5 (range 3 – 20) with a median 
dose per fraction of 5 Gy (range 2.5 – 12.5 Gy). The median 
total treatment dose was 30 Gy (20 – 50 Gy) with a median 
prescription isodose line (IDL) of 65 % (65 – 100 %).  
Median follow-up of all patients from diagnosis on was 124 
weeks (range 32 – 662 weeks). At the time of analysis, 11 
patients were still alive. Intrathoracic out-of-field or in-
field recurrence after SBRT was observed in up to 62% of 
patients. After the first course of SBRT, a total of 13 
patients had a thoracic recurrence (11 out-of-field, 2 in-
field). After the second and third course the number of 
patients with thoracic recurrence was 6 and 2, 
respectively (each with 50 % in-field-recurrence). 12-
months-local control was 85.2 % with a median time to 
local recurrence of 11 months. The median PFS after SBRT 
was 6 months (range 0 – 21 months) and the median OS 
from first diagnosis was 44 months (range 9 – 152 months). 
The OS at three years was 33 %. Overall, the radiation 
treatment was very well tolerated. Only 2 patients 
experienced above Grade 3 toxicities. 
Conclusion 
This analysis demonstrates the feasibility of an SBRT 
approach for recurrent MPM. SBRT with its few and low 
graded side effects was well tolerated even after multiple 
repetitions. Local control was excellent with a good 
median OS of 44 months. 
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Purpose or Objective 
Thoracic re-irradiation for primary or metastatic 
intrathoracic lesions remains a challenge regarding the 
balance between local efficacy and acceptable treatment 
related toxicity, as no firm data for safe guidance for re-
treatment exists. In this retrospective analysis, we 
analyzed dosimetrical data of patients that received re-
irradiation of the thorax by generating EQD2 sum plans of 
all thoracic treatments. Furthermore, we looked at the 
clinical outcome of patients, including overall survival 
(OS) and toxicity. 
Material and Methods 
We retrospectively analyzed the data of 42 patients who 
received repeated high dose radiotherapy (RT) or 
stereotactic body radiotherapy (SBRT) for thoracic lesions 
from 12/2011 to 01/2017. Most patients had NSCLC (n=20), 
followed by esophageal cancer (n=6) and SCLC (n=4). ). 
Sum plans of 2Gy equivalent dose distributions (EQ2Gy) 
using non-rigid image registration to the latest planning 
CT scan were calculated for all courses of thoracic 
radiotherapy using Aria Eclipse (Varian Medical Systems, 
Version 10) and MIM (MIM Software Inc. Version 6.7.9). 
Dose parameter were calculated for common organs at risk 
(e.g. lung) and target volumes (PTV). Clinical and 
radiological data were collected at regular follow-up 
appointments. 
Results 
In total 42 patients received at least 2 courses of thoracic 
RT. 8 patients a third and 2 a fourth course of RT. For first 
treatment, 14 patients (33.3%) received an SBRT. For the 
second and third course 23 (54.8%) and 6 (75%) patients 
received treatment as SBRT. For the fourth course no 
patients received SBRT. 
The median prescription dose (EQD2) was 42.2Gy10 for all 
RT courses combined. The median volume of the combined 
PTV was 276cc (range 40–1115cc). The D1cc for the PTV 
ranges from 60.7–324.9 Gy10 (median 108.4Gy10). 
Regarding organs at risk the median Dmean of both lungs 
was 10.1Gy3 (range 1.9–17.9Gy3) with a median V(20Gy3) 
of 13.6% (range 0.5– 6.7%) and a maximum D1cc of 
253.9Gy3 (median 93.2Gy). The median Dmean of the 
esophagus was 20.7Gy3 (range 2.78– 60.6Gy3) with a 
median D1cc of 58.7Gy3 (range 7.9-100.6Gy3). The highest 
D1cc for the bronchial tree was 129.8Gy3 (median 70.5Gy3) 
and 63.9Gy2 for the spinal cord (median 35.6Gy2). 
The median follow-up was 33 months (range 3–191 
months). Median OS of all patients after first re-irradiation 
was 19 months (range 1–45 months). At the time of analysis 
18 patients were still alive 80% of patients suffered from 
mild G1–G2 toxicity, mostly in terms of coughing (20%). 
Only one patient suffered from a >G3 toxicity. This patient 
had a fatal esophageal rupture 16 months after re-re-
irradiation of an NSCLC (esophagus D1cc=48.4 Gy).   
Conclusion 
Even though several organs at risk received a maximum 
D1cc of  >100 Gy, thoracic irradiation proved to be safe 
with acceptable toxicities and effective with an excellent 
overall survival. Still, larger data sets wits cumulative 
EQD2Gy dosimetric evaluation are necessary to define 
robust criteria for save re-irradiation. 
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Purpose or Objective 
Target volume delineation is subject to inter-observer 
variability (IOV) and thus a major source of uncertainty in 
radiation treatment planning. IOV in the context of 
treatment adaptation is largely unknown. We analysed IOV 
of the primary gross tumour volume (GTV) and clinical 
target volume (CTV) in locally advanced NSCLC delineated 
by experts in the pre- and mid-treatment (PT and MT) 
setting. 
Material and Methods 
Five patients from routine clinical practice, who 
underwent repeat imaging, were selected such that a 
variety of features likely to prompt adaptation, e.g. 
atelectasis, central primary tumour, was included. Brief 
case reports and CT imaging data were sent to six 
observers, supplemented with FDG-PET studies in two 
cases at PT and three at MT. Observers received PT and 
MT imaging data at least one week apart and were asked 
to delineate the GTV and CTV in their own treatment 
planning system and to comment on their delineation 
process, i.e. on how GTV to CTV expansion and adaptation 
were performed. Delineations were rasterised on a 
1mm³ grid and their compatibility assessed with the 
Generalised Conformity Index (CIgen). Differences in IOV 
between PT and MT were probed with Wilcoxon signed-
rank tests and the correlation between GTV and CTV IOV 
evolution with Spearman rank correlation. While it is 
respectively impossible and very difficult for these tests 
to show two-sided α=0.05 significance at n=5, more 
powerful parametric alternatives cannot credibly be 
employed. 
Results 
A total of 109/120 delineations were received and 
analysed. Figure 1 shows an overview of IOV in terms of 
volume overlap. All but one case saw a reduction of 
CIgen when transitioning from PT to MT (p=0.125 for both 
GTVs and CTVs). Agreement in corresponding GTV and CTV 
delineations was generally comparable at individual time 
points, and there was a trend of a correlation between 
GTV and CTV CIgen changes (ρ=0.9, p=0.083). This 
behaviour is consistent with almost all observers adopting 
an isotropic GTV to CTV expansion of 5 mm with rare 
editing for anatomical boundaries at either time point. MT 
GTV delineations were only occasionally adopted from PT 
after image registration (9/28 analysed observers and 
cases), the remainder contoured anew. Post-transfer 
adaptation to changed anatomy was performed by one 
observer, and inclusion of PT GTV in MT CTV by two. Figure 
2 shows the two cases demonstrating the most extreme 
changes in IOV (improvement and deterioration). In both 
cases large volumes of consolidated lung lead to increased 
IOV, but at different time points. Shortcomings of this in 

silico contouring challenge were incomplete FDG-PET 
availability and a lack of contrast-enhanced CT, both 
current clinical standard. Modern MRI would also have 
been welcomed by many. 
Conclusion 
Differing approaches of reacting to intra-therapeutic 
changes further increase IOV in target volume delineation 
in the adaptive setting. Consensus guidelines and in-depth 
analysis of per-treatment tumour shrinkage patterns are 
urgently needed.  
 

 
 

 
  
EP-1368  Circulating cell free DNA during chemo-
radiotherapy in non-small cell lung cancer patients 
L. Nygaard1, L. Ahlborn2, G. Persson1,3, D. 
Chandrananda4, J. Langer5, B.M. Fischer3,5, M. Aznar1, S. 
Langer1, M. Gabrielaite2, A. Kjær3,5, N. Rosenfeld4, F. 
Mouliere4,6, O. Østrup2, I. Vogelius1,3, S. Bentzen7 




