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demonstrates that there is not a significant sta tistical 
difference in terms of LC in the two groups (p=0,125). 
Grade 2 acute toxicity was observed in 12  pts (6%) 
and grade 3 just in 1 case. No case of chondronecrosis 
was detected in our stud y.  
In 180 (87,4%) pts the cosmetic outcome was excellent 
with normotrophic skin in the site of treatment.  
Conclusion  
In our experience hypofractionated electron beam RT for 
NMSC is safe and a high rate of LC can be a chieved 
with low toxicity and good to excellent functional and 
cosmeticresults.  
Furthermore, the comparison in terms of LC  between pts 
who received definitive RT and those who received RT as 
a post-operative treatment, demonstrates that definitive 
RT is a valid option to surgery with the advantage to be a 
less invasive technique while having the same high rate 
of LC. 
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Purpose or Objective  
While surgery is the standard of care for lentigo maligna 
(LM) and lentigo maligna melanoma (LMM), it can be 
challenging as LM/LMM frequently involves the face with 
wide, ill-defined lesions in elderly patients (pts). 
Radiotherapy is an alternative or adjuvant treatment to 
avoid iterative excisions. This monocentric retrospective 
study aims to evaluate outcomes of pts treated with 
contact radiotherapy for LM or LMM. 
Material and Methods  
We included all consecutive pts with LM and LMM, 
confirmed with a biopsy, treated with contact 
radiotherapy between January 2007 and July 2017 in the 
Department of Radiotherapy, University Hospital of 
Bordeaux, France. All were treated with photons 30-150 
KV delivered by a contact x-ray unit (Dermopan™, 
Siemens), using a direct field, with a 0.5- to 1-cm 
margin. Clinical response was assessed by a dermatologist 
and a radiation oncologist at 3 months, 1 year, and 3 
years after radiation therapy. If a recurrence was 
suspected, a skin biopsy was performed.  
Results  
Sixty-one pts, mean age of 77 years (range 50-98), were 
included. Mean follow up was 22 months ( range 3-70). 
Forty-two pts had LM, and 6 had LMM or 13 a prior history 
of LMM previously treated with surgery. Total dose was 
40Gy /10 fractions, twice a week for 57 pts, and 39Gy 
/13 fractions, 3 times a week for 4 pts. Contact-
radiotherapy was delivered as exclusive treatment for 50 
pts, adjuvant treatment following incomplete excision for 
9 pts, and 2 had surgery for the invasive part of the 
lesion, completed with radiotherapy for the wider in situ 
area. During the follow-up, local recurrence rate was 
9.8% (6/61) with a median delay of 20.5 months (range 2-
50). They were either marginal (n=4) or in-field (n=2). 
Local recurrence occurred in 3 cases within 1 year of 
follow-up and within 3 years of follow up in 2 cases. No 
death related to LMM was reported. Two patients had no 
response, with a persistent pigmentation after 
radiotherapy, confirmed histologically. Two pts treated 
by radiotherapy for an in situ recurrence of previous LMM 
had nodal or cutaneous metastatic progression. When 
considering only LM in our cohort (n=42), local recurrence 
rate was 7% (n=3). 

Concerning tolerance, we observed 85% (n =52) grade 2 
radiation dermatitis, 3% grade 3. All were resolutive 
within 3 months. Hypopigmentation was noticed in 6 
cases (9.8%) and telangiectasia in 8.1% (n=5). No fibrosis 
was observed. 
A wider irradiation field might be proposed in cases of 
multifocal, ill-defined lesions, with multiples recurrences 
after surgery, as it was the case for 3 of 4 of our marginal 
local recurrences. 
 

 
Figure 1: Outcomes at 1-year follow-up after contact 
radiotherapy for LM 
Conclusion  
Our results complement the old publications on the 
subject. Contact radiotherapy is an efficient alternative 
treatment for LM, when surgery is not possible, either at 
first, or after an incomplete excision, and does not 
prevent surgery in case of recurrence.  
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Purpose or Objective  
Adjuvant/neo-adjuvant treatment strategies to prevent 
metastatic relapse in soft tissue sarcoma (STS) are 
urgently needed. Tumor hypoxia is associated with a 
high-risk of metastasis and is potentially targetable. This 
study aimed to derive and independently validate a 
hypoxia mRNA abundance signature for STS for future 
biomarker-driven trials of hypoxia targeted therapy 
Material and Methods  
RNA sequencing was used to identify seed genes induced 
by hypoxia in seven STS cell lines. Primary tumors in a 
training cohort (French training) were clustered into two 
phenotypes by seed gene expression and a de 
novo hypoxia signature was derived. Prognostic 
significance of the de novo signature was evaluated in 
the training and two independent validation cohorts 
(French validation and TCGA). 
Results  
37 genes were up-regulated by hypoxia in all seven cell 
lines, and a 24-gene signature was derived. The high-
hypoxia phenotype defined by the de novo signature was 
enriched for well-established hypoxia genes reported in 
the literature. The signature was prognostic in 
univariable analysis, and in multivariable analysis in the 
training (n=183, HR 2.16, P=0.0054) and two independent 
validation (n=127, HR 3.06, P=0.0019; n=258, HR 
2.05, P=0.0098) cohorts. Combining information from the 



	   	   ESTRO	  37	  
S437	  
	  
hypoxia signature and CINSARC significantly improved 
prognostication. Hypoxic tumors showed more genome 
instability and fewer immune infiltrates. 
Conclusion  
A STS-specific hypoxia signature was derived by a 
comprehensive assessment of the transcriptomic response 
to hypoxia in vitro and generation and validation in vivo. 
The de novo signature may be useful for prognostication 
and identifying suitable patients for clinical trials of 
hypoxia-targeted therapy. 
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Purpose or Objective  
Except for myxoid liposarcomas (MLS), it is assumed that 
(extremity) soft tissue sarcomas (ESTS) do not change 
significantly during preoperative radiotherapy (RT). This 
study investigates the justification to continue the entire 
course with just one RT plan. Hereto we used an in-house 
developed traffic light protocol (TLP) to anticipate on 
anatomical changes during RT as appreciated by 
conebeam CT (CBCT).  
Material and Methods  
In 2015-2016, 93 ESTS patients were treated with either 
curative (n=73) or palliative intent (n=20) with a regimen 
of at least 10 fractions, all with tumors in situ; 30 
undifferentiated pleomorphic sarcomas, 19 liposarcomas 
(12 MLS), 9 myxofibrosarcomas, 6 leiomyosarcomas and 
29 other histologies. For all, the CTV- PTV margin was 
1cm. Within the TLP, Action Levels (AL) are assigned by 
radiation technicians. AL Green (an acceptable plan) is 
defined as an extremity contour change (ECC) <1cm 
and/or tumor size change (TSC) <0.5cm. AL Orange is 
defined as any change of larger magnitude. In daily 
practice, this always results in a physician’s action prior 
to the next fraction.  
Results  
924 CBCT logfiles were studied (average 10 CBCT’s per 
patient). In 52 patients the initial treatment plan was 
fully satisfactory throughout the entire RT course. 
However in 41 cases (44%) an AL Orange was observed. In 
26 patients an increase of 11-34mm was noted (12x TSC 
only, 3x ECC, 11x both). In 19 patients a decrease of 11-
38 mm was observed (16x TSC only, 1x ECC only and 2x 
both). In the overlapping 4 cases, contours initially 
increased and subsequently decreased on treatment. In 
34 of these 41 cases, the dose distribution was estimated 
to adequately cover the GTV because of the 1cm PTV 
margin. For the remaining 7 (8%), the plan was adapted; 
in 4 on the original CT and in 3 a new CT was acquired. 
These contour changes were apparent already in the first 
week of treatment. Of note, in 12 MLS cases, we 
observed 11x tumor shrinkage of 6-24 mm in week 2-3 of 
the course. Nevertheless, among the other 81 patients, 
still in 38% these changes could also be observed. 
Conclusion  
ESTS change substantially during RT in 44% of all patients, 
leading to plan adaptations in 8% with PTV margins set at 
1cm. RT departments applying smaller margins should be 
aware that in their setting this rate will be even higher. 
Daily critical observation of these patients is mandatory 
to avoid geographical misses (by increase in size) as well 
as overdosing of normal tissues (when masses shrink). 
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Purpose or Objective  
The standard primary treatment for soft tissue sarcoma 
(STS) is radical surgical resection, preceded or followed 
by radiotherapy. The purpose of this retrospective study 
was to assess the efficacy and safety of perioperative 
brachytherapy (BT) plus postoperative external beam 
radiation therapy (EBRT) in a large population and to 
evaluate the clinical outcome of patients (pts) during 
follow-up (FU). 
Material and Methods  
289 pts presenting with high grade primary or recurrent 
STS of extremities or trunk treated with surgery and 
perioperative BT followed by adjuvant EBRT +/- 
chemotherapy (CT) were retrospectively analyzed. 107 
pts were treated for primary STS, 66 pts for recurrent 
STS, while 116 pts underwent BRT + EBRT after 
unplanned surgery and re-excision of the scar 
(radicalization) within a maximum of 3-6 months from 
the previous surgery. The primary end point of the study 
was to evaluate the outcome of pts during FU and 
determine differences among the three groups in terms 
of local control (LC). All pts underwent the same 
radiotherapy treatment. At the time of surgical excision, 
the Clinical Target Volume (CTV) of BRT was defined by 
surgical, pathological and imaging findings. The delivered 
dose was 20 Gy at dose-rate of 0.30-0.80 Gy/hour and 
0.80 Gy/pulse for Low Dose-Rate (LDR) and Pulsed Dose-
Rate (PDR), respectively. Most patients underwent a pre-
operative MRI-scan, which was co-registered, if possible, 
with the planning CT scan for delineation and outlining of 
target volumes and normal tissues including the organs at 
risk (OAR) for EBRT, that was delivered with 3D-
technique using multiple beams. The median prescribed 
dose of EBRT was 46 Gy to the planning target volume 
(PTV), conventionally fractionated. Neoadjuvant and 
adjuvant CT was used in pts with potentially 
chemosensitive histological subtypes. Univariate analysis 
was estimated according to Kaplan-Meier method and the 
log-rank test. 
Results  
289 pts (median age 53 years, range: 9-86), treated from 
January 2000 to January 2011 for high grade primary, 
recurrent or re-excised STS were included in this 
retrospective analysis. Median FU was 81 months (range: 
4-176).  39 pts (13.49%) developed local recurrences 
during FU and 36 (12.46%) died.  Late (>3 years) local 
recurrences were recorded in 11 pts. A higher LC was 
recorded in pts treated for re-excised STS, compared to 
primary or recurrent tumors: 5-year LC were 94.3% vs 
80.9% vs 78.7%, respectively, while 10-year LC were 
94.3%, 77.2% and 65.6%, respectively; p: 0.002. 
Statistical significance was also achieved for OS: 5-year 




