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Conclusion 
Hypofractionated WBRT with SIB delivered with 
TomoDirect, is a safe and well-tolerated treatment both 
in terms of early and intermediate-term toxicity. 
Predictive factors of severe toxicity might be considered 
during treatment planning in order to further reduce side 
effects. 
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Purpose or Objective 
To evaluate the dosimetric feasibility of salvage 
hypofractionated whole breast radiotherapy (WBRT) in 
patients who received intraoperative radiotherapy with 
electrons (IOERT) for breast cancer (BC). This approach, 
called POLO (Partially Omitted LObe), excludes the 
previous IOERT area from receiving the full prescription 
dose (Figure). 
  

 
 
Material and Methods 
Inclusion criteria were BC patients treated with IOERT full-
dose (21 Gy at 90% isodose) who received WBRT as salvage 
treatment following either a local recurrence treated with 
repeat BCS (provided that IOERT area was left in place) or 
unfavorable features of the primary tumor on the final 
histologic report. All patients received hypofractionated 
schedules. The previous IOERT area was underdosed using 
the intensity-modulated radiotherapy (IMRT) by means of 
Helical Tomotherapy (Tomotherapy Inc., Madison, WI). 
The 5%, 25%, 50%, and 95% of IOERT volumes were planned 
to receive less than 20 Gy, 15 Gy, 10 Gy, and 5 Gy, 
respectively. All patients gave written informed consent. 
Results 
From 2012 to 2014, 12 patients were treated with the 
POLO approach. Nine patients with local recurrence 
received 45 Gy in 20 fractions (2.25 Gy/fraction) in 4 
weeks to the whole breast. Simultaneous integrated boost 
of 2.5 Gy in 20 fractions (50 Gy total dose) was delivered 
in 6/9 patients, whose local recurrence occurred distant 
from the IOERT area. Three patients, turned out to be not 
ideal candidates for IOERT as the sole treatment for the 
primary tumor, received WBRT up to 32 Gy in 8 fractions 
(n=2) and WBRT + irradiation of the infra/supraclavicular 
nodal region up to 40.05 Gy in 15 fractions (n=1). Median 
age was 65 years (range 47-76), 5 patients had left- and 7 
right-sided BC, all but one had invasive carcinoma. Median 
tumor diameter was 0.85 cm. Regarding the IOERT 
volume, the median dosimetric parameters were D5%=20.8 
Gy, D25%=14.3 Gy, D50%=9.7 Gy, D95%=4.3 Gy. The median 
values of V95%, V90%, Dmean and Dmax of planning target 
volume (PTV) were 89%, 95%, 100% and 110% of prescribed 
dose, respectively; regarding boost, V95%, V90%, Dmean, and 
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Dmax were 96%, 98%, 100% and 104% of the prescribed dose, 
respectively. All organs at risk (OARs) constraints were 
fulfilled (Table). No toxicity >G2 was reported either at 
the end of radiotherapy or at the 12-months examination. 
With a median follow-up time of 45 months (interquartile 
range 17-67), overall survival, disease-free survival and 
local control are 100%. 
 

 
 
Conclusion 
The POLO approach is safe and technically feasible and 
resulted in high dose conformity of the target with a 
significant reduction of radiation dose delivered to the 
previous IORT area. A larger population and a longer 
follow-up are needed to better evaluate the clinical 
outcome. 
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Purpose or Objective 
The goal of this study was to evaluate recently developed 
expert consensus contouring guidelines in delineating 
primary breast cancers using MRI in a preoperative setting.  
Material and Methods 
MRI-based contouring guidelines for target definition of 
primary breast tumors on dynamic contrast enhanced 
(DCE) MRI in supine position were developed by 
experienced breast radiation oncologists from the 
International MR-Linac Consortium and a dedicated breast 
radiologist. Using these guidelines, the gross tumor 
volume (GTV) was delineated by 6 breast radiation 
oncologists on 10 pre-treatment DCE-MRI scans from 10 
cT1N0 breast cancer patients treated with single-dose 
preoperative partial breast irradiation (ABLATIVE trial, 
ClinicalTrials.gov: NCT02316561) in a first contouring 

session. Clinical target volumes (CTV) were created by 
expanding the GTV by 2cm, while excluding skin and chest 
wall. After the first contouring session, the MRI-based 
guidelines were adapted, since the observers noted that 
the distinction between the contrast-enhanced tumor and 
surrounding vessels and glandular breast tissue was 
difficult in several cases. Therefore, the final guidelines 
recommended delineation on the DCE-MRI obtained after 
approximately 60-120 seconds vs. 300 seconds in the first 
guidelines. Guidelines did not change on using a diagnostic 
DCE-MRI (in prone position) to verify tumor spiculae and 
on including the fiducial marker in the GTV. After a 6-
month interval, 5 breast radiation oncologists re-
delineated 6 of the 10 cases using the updated guidelines. 
Three radiation oncologists were common to both 
meetings. We assessed the mean delineated volumes and 
the interobserver variation (IOV) during the two sessions. 
IOV was based on the generalized conformity index (CI). 
The CI was calculated using the following equation:  CI = 
(Σpairs ij  |Ai  ∩ Aj |) / (Σpairs ij  |Ai  ∪ Aj |). 
Results 
Following the first contouring session, the conformity 
indices of GTV varied between 0.28 and 0.77, and of CTV 
between 0.77 and 0.94 (Table 1). Following the second 
session, the conformity indices of GTV varied between 
0.34 and 0.77, and of CTV between 0.78 and 0.94 (Table 
1). The largest variation was observed in patients with 
increased glandular breast tissue enhancement, with a 
tumor close to large vessels or with large tumor spiculae 
(Figure 1). 
 

 
 

 
 
Conclusion 
Using expert-developed MRI-based contouring guidelines 
resulted in a relatively high interobserver variation in GTV 
and a low interobserver variation in CTV. The high 
interobserver variation in GTV can largely be attributed to 
small breast tumor volumes (≤ 1.5 ml), and artifacts 
caused by markers and contrast-enhancement of 
surrounding vessels and breast tissue. In the context of 
20mm expansion margins, small discrepancies in GTV 
contouring do not translate into significant variations in 
CTV. 
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