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imaging for assessing its relationship with cancer 
metabolism and metastatic potential as well as for 
assessing treatment response to novel anticancer 
therapies.   
We will discuss different MRI-based approaches developed 
for imaging tumor acidosis, using examples from our own 
research and from recent literature. Based on these data, 
tumor pH imaging may be a potential innovative diagnostic 
tool for characterizing tumor metabolism and to evaluate 
treatment response.  
 
SP-0556  Tracing Tumor Hypoxia 
M. Vooijs1, J. Ient1, A.J. Groot1, J.A.F. Vermeer2, R. 
Muschel2, J. Van Rheenen3, D. Postrach3, B. Markelc2 
1Maastricht University Medical Center Mumc+, 
Radiotherapy, Maastricht, The Netherlands ; 2Cruk/Mrc 
Oxford Institute For Radiation Oncology, Radiation 
Oncology, Oxford, United Kingdom ; 3Netherlands Cancer 
Institute / Oncode, Molecular Pathology, Amsterdam, 
The Netherlands  
 
Abstract text 
Hypoxia is known to play a role in many types of cancer 
and is linked to metastasis, genetic instability, resistance 
to therapy and poor prognosis. Despite the overwhelming 
prognostic and predictive significance of tumor hypoxia, 
hypoxia modification strategies have been mostly 
unsuccessful in patients. There is a knowledge gap in the 
characterization and behavior of hypoxic tumor cells 
during tumorigenesis and treatment. We have optimized a 
system that allows hypoxic cells to be lineage traced using 
genetically encoded fluorescent sensors and cytotoxins to 
investigate their dissemination within the primary tumor 
and in distant metastasis. I will present data showing the 
application of these systems to the intravital imaging of 
hypoxic tumor cells. 
 

 
Symposium: New developments for breast cancer 
irradiation  

 
 
SP-0557  Neoadjuvant radiotherapy in breast cancer 
Y. Kirova1 
1Institut Curie Ensemble Hospitalier, Department of 
Radiation Oncology, Paris cedex 05, France  
 
 
Abstract text 
Previous experience with preoperative RT with or without 
systemic treatment was reported with long term results. 
The studies have shown the excellent response rate, 
increasing the breast conserving surgery. These studies 
helped to numerous patients to preserve their breasts. 
Conventional scheduling in breast cancer treatment has 
been challenged in recent years with primary systemic 
therapy now widely used. The potential advantages of 
delivering RT before surgery are now under investigation, 
with current and upcoming trials. These  new studies are 
asking new questions:  how to optimize timing with 
mastectomy and reconstruction when the breast 
conserving surgery is not feasible, as well as the interest 
of combination with novel drugs to improve the response 
rates in chemo resistant tumours. The associations 
between radiotherapy and systemic treatments are also 
useful in patients who did not responded to primary 
systemic therapy as salvage treatment. Technically the 
neoadjuvant radiotherapy is interesting option because 
the radiation oncologist can visualize and directly 
delineate the tumour. Other advantage of the 
preoperative radiotherapy is that it can avoid the 
challenging techniques after oncoplastic and 
reconstruction surgical techniques in terms of volumes 
definition, as well as the sparing of organs at risk (OAR). 
With the hypofractionation regiments, the toxicity is 

lower and the postoperative complications can be 
decreased. There is also currently increased interest of 
association between neoadjuvant irradiation and new 
targeted molecules as PARP inhibitors, immunotherapy 
agents with the aim to improve the treatment results. 
These associations realized in clinical trials open the door 
for the translational research with understanding the 
mechanisms of tumour resistance, as well as the discovery 
of new biomarkers to permit individualized optimal 
treatment. 
 
SP-0558  Response to preoperative therapy - 
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Abstract not received 
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Abstract text 
The management of the node positive axilla in breast 
cancer remains a controversial topic. 
A negative finding on examination of the axilla identifies 
patients who are candidates for axillary staging with SLNB. 
The absence of cancer cells in the SLNB confirms that no 
further surgical management of the axilla or nodal RT is 
warranted. 
Clinical trials (EBCTCG metaanalysis /EORTC 22922/10925 
and NCIC MA209) support the use of regional nodal 
irradiation (RNI) in breast cancer patients with 1-3 axillary 
nodal metastases following ALND. However, the 
controversy lies in regarding the need for ALND and/ or 
RNI in T1-2 clinically node negative breast cancer 
undergoing conservative breast surgery and systemic 
therapy and have metastases in 1 or 2 sentinel nodes. Ten 
year results of ACOSOG Z0011 (ALND or no further axillary 
treatment) and 5 year results of AMAROS (ALND or axillary 
radiotherapy) confirm no differences in nodal recurrence, 
disease-free survival or overall survival. The presence of 
risk factors such as: younger patient age, large tumor size, 
extent of nodal involved, lymphovascular invasion, and 
high tumor grade strongly support the use of RNI in this 
group of patients. Future work is ongoing to examine 
whether genes that are frequently associated with risk of 
recurrence can be used to assign patients to the most 
appropriate loco-regional treatment. 
In those patients with T1-2 and sentinel node metastases 
undergoing mastectomy, there is little evidence to 
support omitting ALND and/or RNI. There are some 
scenarios in which axillary treatment could be omitted, 
such as: sentinel node micrometastases (AATRM 
048/13/2000 and IBCSG 23-01) and the use of neoadjuvant 
chemotherapy (NAC). 
The increasing use of NAC has significantly affected local-
regional decision-making. Higher rates or loco-regional 
recurrence was seen in patients with extensive disease at 
presentation or nodal positive after NAC, which could 
decreased with RNI. However, there are some clinical data 
suggesting that in women who experience a complete 
response with NAC, ALND and/ or RNI could be 
omitted.  Achieving a pathological response following NAC 
has been associated with improved survival. The NSABP B-
18 and B-27 trials and data from retrospective studies 
found that the incidence of locoregional recurrence 
failure is less than 10% in patients with stage II and non 
residual lymph node disease. However, there are other 
factors that have to be taken into consideration, such as: 
presence of residual disease in the breast, young age and 
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the presence of lymphovascular invasion. In patients with 
these risks factors RNI would be recommended.  
Currently, there are two prospective trials (Alliance 
A11202 and RTOG 1304) that will potentially allow us to 
optimize nodal treatment. 
 
SP-0560  Radiotherapy after breast reconstruction 
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Abstract text 
Immediate breast reconstruction (IBR) rates are increasing 
in high risk breast cancer patients having postmastectomy 
radiation therapy (PMRT). PMRT combined with 
reconstruction increases the rate of complications 
regardless of the type (implant or autologous) and the 
timing of reconstruction. Fewer complications and better 
long-term cosmetic outcome are seen with autologous 
flap-based reconstruction compared to implant-based 
reconstruction, however, implant-based reconstruction is 
increasing in combination with PMRT. Despite thousands 
of women are treated, contouring guidelines for target 
volumes in the setting of IBR are lacking. Therefore, many 
patients who have IBR receive PMRT to target volumes 
similar to CT-simulator based conventional breast 
irradiation. The aim of this presentation is to present a 
delineation guideline for PMRT after IBR with implant 
endorsed by a consensus among a global multidisciplinary 
group of breast cancer experts. If a consensus for patients 
having autologous IBR is reached before the ESTRO38 
conference, this will also be presented. 
 

 
Joint Symposium: ESTRO-EORTC: Moving radiation 
oncology forward to improve patient outcomes  
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Abstract text 
The EORTC conducted a State of Science in Radiotherapy 
Workshop in September 2018 to explore collaborative 
research in radiobiology as applied to radiation oncology. 
The workshop was attended by clinicians, medical 
physicists and basic scientists in order to delineate areas 
of innovative research potential in the biological sciences 
that could augment technologic approaches within the 
speciality of radiation oncology. This was particularly of 
interest in an era where the cost-effectiveness of new 
technologies, including particle therapies, are being 
evaluated for their ability to step-change clinical practice 
in relation to biological approaches. The latter approaches 
include stratified medicine approaches using big data and 
genomics, immuno-modulation of treatment response 
using radiotherapy, molecular predictive assays married to 
molecular drug treatments in combination with precision 
radiotherapy for localised and (oligo)metastatic disease. 
Using an interactive group discussion approach, a number 
of new areas for clinical trials were explored that marry 
technology with best biology in a multidisciplinary 
manner: these will be discussed in the session. Other 
important elements were the interactive team science 
approaches  to novel ideas generation and implementation 
across disparate health care jurisdictions and competing 
health resources within the EORTC.  Exciting areas for 
collaboration can come from discrete team science 
approaches which focus on specific clinical impact and 

routes that afford rapid translation from the basic through 
discovery to clinical trials sciences. 
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Abstract text 
Randomised controlled trials (RCTs) provide the best 
evidence for effectiveness of new interventions. RCTs are 
often hampered by slow and time-consuming recruitment, 
and complicated informed  consent procedures. RCTs may 
also suffer from limited generalisability, due to strict in- 
and exclusion criteria, and enrolment of healthier and 
more educated individuals. In cohort studies, recruitment 
of large groups of representative patients is more 
straightforward. However, the cohort study design is less 
suitable for evaluation of treatment effectiveness, due to 
the ‘selection by indication’ phenomenon.  
The ‘Trials within Cohorts’ (TwiCs) design, also known as 
the cohort multiple RCT (cmRCT) design, aims to combine 
the advantages of RCTs and cohorts and is increasingly 
being applied as an alternative for classic RCTs. The basis 
of TwiCs is a prospective cohort of people with a condition 
of interest, in which trials can be embedded. According to 
the classic cohort study design, characteristics and 
outcomes of participants (eg. demographics, clinical data, 
laboratory findings, patient-reported outcomes etc.) are 
collected at baseline and at fixed time intervals during 
follow-up. In addition, at cohort entry, participants 
provide  broad consent to be either randomly selected to 
be approached for experimental interventions, or to serve 
as control without further notice. In a second stage, at the 
start of an RCT, cohort participants eligible for an 
experimental intervention are identified within the cohort 
and randomized to the intervention or control arm. Only 
those randomized to the intervention arm are informed 
about the trial, and offered the intervention, which they 
can accept or refuse. Participants randomized to the 
control arm are not informed about the trial and receive 
treatment as usual. Relevant outcomes of participants 
who have been offered the the intervention are compared 
with those of participants who were not offered the 
intervention and who received standard care.    
Starting in 2013, several radiotherapy TwiCs cohorts have 
been set up including patients with breast cancer (2400+), 
bone metastases (1400+), oligo lymph nodes (n=20), brain 
metastases (starting), and rectal cancer (700+). Of those 
patients, 80-85% provided broad consent for future 
randomization. Response rates of patient-reported 
outcome questionnaires varied from >85% at baseline to 
60-70% at 3 years follow-up. Three RCTs have now been 
completed: RECTAL BOOST (n=128), VERTICAL (SBRT for 
vertebral metastases, n=110) and FIT (exercise trial, 
n=260).    
Advantages of the TwiCs design included easier and more 
representative recruitment (>60% of all eligible patients 
were enrolled), and prevention of contamination and 
cross-over in the control arm. One of the main challenges 
of TwiCs was the selective drop-out in the intervention 
arm (i.e. patients refusing to undergo the experimental 
intervetnion), which was substantial in some of the trials.    
This presentation will address the above challenges, as 
well as other practical, ethical, and statistical issues 
associated with the TwiCs design.       
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