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Conclusion 
Visually, UP training resulted in slightly better image 
quality although residual artifacts were present. 
Quantitatively PA and UP were comparable; however, a 
fundamental problem in the evaluation is the lack of a 
good reference considering that anatomical changes 
between CT and CBCT may have taken place. 
Investigations to verify the accuracy of dose calculations 

is still needed to justify the use of GANs to enable CBCT-
based dose calculations. In general, the use of a generic 
network for all the sites seems to be a viable option and 
the time necessary to convert CBCT into CT justifies the 
use of GANs for online ART. 
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Purpose or Objective 
A phase I/II study of image-guided IMRT for intermediate 
and high risk endometrial cancer (EC) as brachytherapy 
replacement is ongoing in our department. The main 
rationale is to shape and deliver the high boost dose while 
overcoming the short range of brachytherapy sources 
without compromising normal tissue.  
Our aim is to: (a) provide actual delivered dose for our 
endometrial and cervical cancer (CC) patients (pts) by 
non-rigidly deforming the planning CT (pCT) based on 
CBCT images acquired prior treatment delivery and (b) 
assess the applied CTV-PTV margins. 
Material and Methods 
23 pts were included (14 EC and 9 CC). Patient set-up 
consisted of a rectal balloon, a vaginal cylinder and a full 
bladder (fig1). Intra-fraction motion was monitored by 
electromagnetic beacons (Calypso®) inserted in the 
vaginal cylinder (limiting beacon motion to <2mm). 
Operated pts received 3 fractions of 7.5-10.5Gy, non-
operated 5 fractions of 4-5Gy after whole pelvis 
irradiation. For both schemes a CTV-PTV margin of 3mm 
was used. The 3 fraction scheme comprised of two dose 
levels: (1) 3x5-7Gy to PTV1 and (2) 3x7.5-10.5Gy to CTV2 
(without PTV margin). VMAT boost treatment delivery 
included 4 arcs using 10MV FFF beams. Patient set-up was 
confirmed by CBCT on each fraction. The CBCT image 
acquired just prior to delivery of each treatment fraction 
served as reference for non-rigidly deforming the pCT 
using a structure guided multi-pass algorithm (Velocity® 
V3.2.0). Delineation of balloon, bladder, and vaginal 
cylinder on the CBCT improved deformation accuracy. 
Dose re-calculation (EclipseTM) was performed for each 
fraction on the reshaped pCT using the original plan 
parameters. The actual dose delivered was then obtained 
by inversely deforming dose map followed by a dose sum 
of all fractions. Fractions with obvious misfits after 
registration (bladder and rectal filling, cylinder 
placement) were rejected and replaced by worst-case 
fraction of the same patient. PTV coverage was evaluated 
for CTV-PTV margins review. 
Results 
Planned and delivered doses are shown in 
Table1.  Deformation acceptance rate was 93% and 73% for 
the 3 and 5 fractions scheme, respectively. Doses in the 
organs at risk (OAR) are within the constraints as defined 
in our protocol for both schemes, except for small bowel 
outliers due to poor CBCT image quality.  All pts presented 
less PTV and CTV coverage than planned, as expected. For 
the 5 fraction scheme (cases without surgery), lower 
coverage was observed due to the OAR in the vicinity and 
larger tumor size (160±76cc) as compared with the 3-
fraction scheme (64±17cc).  Following the results shown 
for the 3-fraction scheme, a PTV margin of 3 mm was 
added to the CTV2 for new pts.  
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Conclusion 
Image-guided VMAT boost for gynecological cancer pts has 
been implemented. Patient set-up and CBCT image quality 
is a challenge for the low prognostic pts (5 fraction 
scheme).  PTV margins used are adequate but evaluation 
of the added PTV margin to the 3 fraction scheme is 
needed. 
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Purpose or Objective 
Endorectal balloons have been used for prostate 
immobilisation and rectal wall sparing during radiotherapy 
for prostate cancer. However, inter-fraction motion of the 
seminal vesicles (SVs) is larger than for the prostate, and 
reducing their motion may lead to improved target volume 
coverage and/or decreased rectal dose when SVs are 
included in the clinical target volume. In this study, we 
assessed whether the use of an endorectal balloon (ERB) 
improved stability of the SVs. 
Material and Methods 
Ten patients undergoing radiotherapy for prostate cancer 
participated in a feasibility study of a RectalPro ERB filled 
with 100cc of air inserted at radiotherapy planning and 4 
subsequent visits during treatment. SVs were contoured 
on the radiotherapy planning CT and subsequent cone 

beam CTs (CBCT) with and without an ERB. SV stability was 
assessed by comparison of their displacement on CBCT 
compared to the radiotherapy planning CT by centre of 
mass, keeping the prostate aligned using soft tissue 
registration. Comparison of means and standard 
deviations were assessed using two-tailed unpaired t-tests 
and f-tests respectively. 
Results 
34 and 37 CBCTs with and without ERB were assessed. Four 
patients were not able to complete all four pairs of cone 
beam CBCTs. Mean SV displacement without and with ERB 
for left-right direction was -0.6mm vs 0.6mm (p=0.070), 
superior-inferior -0.1mm vs -0.1mm (p=0.987) and 
anterior-posterior 0.7mm vs -0.3mm (p=0.476). 
Corresponding standard deviations of SV displacement 
without and with ERB were left-right 3.6mm vs 2.0mm 
(p=0.001), superior-inferior 2.8mm vs 2.0mm (p=0.132) 
and anterior-posterior 6.7mm vs 5.0mm (p=0.101). 
Seminal vesicles were more difficult to visualise on CBCT 
than radiotherapy planning CTs, especially with ERB in 
situ, and variation in ERB insertion angle affected 
positioning of pelvic soft tissue organs.  
 

   
 

 
 
Left: Seminal vesicle positioning without endorectal 
balloon. Right: Seminal vesicle positioning with endorectal 
balloon. 
Conclusion 
The insertion of an endorectal balloon for prostate 
radiotherapy improves stability of the seminal vesicles 
relative to the prostate. The largest seminal vesicle 
displacement is seen in the anterior-posterior direction. 
However, ERBs may impair soft tissue visualisation and 
alter soft tissue anatomy, so utilisation of daily image 
guided radiation therapy is recommended when ERBs are 
used. 
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Purpose or Objective 
In the clinical routine patients are often positioned based 
on planar x-ray images prior to irradiation in external 
beam breast radiotherapy. The objective of the present 
study was to find the treatment margins from a setup 




