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To establish a software

platform for eval uating conbi ned
nodal Ity treatnent plans

Del i verables & M| est ones:

1. Patient Iimage data — Data set
2. Patient treatnent plans - TPS output reports
3. Image deformation nodels — Report (nodel

descri ption)

4. Fi nal

report on strategies for adaptive

treatnent — Final report

+ Many trai nings!!
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The 1 n-house DR al gorithm




In the i mage defornabl e

regi stration nethod both source
and target inmages are divided

| nto nega-vol xel s which are

t hen i ndependently rigidily
regi stered as sub-i nages.
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The interpolator wll

assi gn di spl acenent val ues
to the nega-voxels
(featurelets) center's

nei ghbours.
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The deformation field is
extracted fromthe
featurel et registration
and it can be visualised
or applied to other

| mages, such as dose or
organ files.




AR

MainWindow <2>

Moving Image Reference Image Difference Image Moving Image

Coranal Coronal
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The visualisation tool allows to see
both Source and Reference i mages as wel |
as their ,difference I mage“ before and
after the registration, for CI/CBCT
scans, dose and structure files.



Two phant om st udi es







The inside of the first The first phantom
phant om

The first phantom
scanni ng. o
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Truth [ nmmi] Rigid [ m] B-spline [ m] Featurelets[mﬂ!”
t - St udent t - St udent
First Second |Fir st Second |Fir st Second |First Second
p- val ue p-val ue [10vx - 20vx |10vx - 30vx
_ 2.72 2.08
Mean 4.57 3. 84 2.78 1. 86 2.43 1.84 1.40 1.43
\ 0. 009 0. 05
SD 1.25 1.41 1.58 1.12 1.46 1.13 1.15 0.91
max 7.83 6. 90 7.15 5. 00 6. 16 5.08 5.62 4. 30
m n 2.50 1.45 1.04 0.71 0. 47 0. 21 0. 00 0. 48
The two-sided paired t-Student test gave
significant results at 95% C. L. as well as the p-

val ue did for

bot h phantom s configuration.






pol ystyrene
= prostate

bal | oon
= bl adder
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The bottom insi de of the Thevsecond phant om
second phant om

The second phantomis filling The second phant om scanni ng.
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The overall VA (Volunme Overl appi ng | ndex, L
oVO ) percentage was cal cul ated for the

three structures in the four registration

nodal i ti es.
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Ri gi d Featurelets NC Featurelets M I Pl an
t - St udent t - St udent
p- val ue
3.27
oVAa % | 57.48 65. 07 77. 36 58. 93 62. 97 69. 72 75. 39 57.90
0.01
3. 97 6. 95 3.04 5. 96 4. 88 6. 23

A two-sided paired t-Student test at 95% C. L.
and the p-val ues were cal cul at ed.

The featurelets algorithm showed an | nprovenent
when conpared to the | Plan software,
the result was statistically significant only

for the inter-nodality approach when the M

met hod was used.

al t hough




A GYN-pati ents study




?5"!'#“‘- I

(

The study consists of 10 patients
havi ng repeated CIs and weekly CBCTs.
The original structures and dose
files are al so available for all of
t hem

Furt hernore each repeated scan has
manual | y contoured QARs (so far
aval | able for 4 patients).
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The poor contrast inmages are not only an issue for the structures
contouring but also for the registration...
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| S possible to use many techni ques
| nage pre-processing, i.e.

sel ect a RO (green)
change the intensity w ndow
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The after-i1mage-registration
step one: deformng the structures



The planning CT and the
def orned foll owup CBCT
can be visualised
together with the
correspondi ng def or ned
bl adder (red).

The three bl adders are
conpared: the planning CT's
contour (blue), the follow up
CBCT's contour (red) and the
def ormed bl adder (green) -
where the target image is the
CBCT' s contour — can be

vi sual i sed.




The average QARs VO percentages were cal cul at ed
after the Nucletron's Oncentra Masterplan TPS RR
and the i1 n-house deformable algortithm

respectively.
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Bl adder Rectum Bl adder Rectum

VA % 69. 90 62. 93 +0. 80 +0. 36

SD 12. 94 18. 93
nmax 81.51 87.13 83. 39 87.38
m n 44. 10 34. 37 43. 24 35. 57

The val ues were calculated for the first patient
(6 repeated CBCTs). The single repeated CT was
excl uded to keep the sanpl e honbgeneus alt hough
the results obtained were about 10 tines better.
The CoMs (Centers of Mass) were al so conmput ed

al t hough no significant variation was observed for
the CT-CBCT registration (<0.1 mm and an overall
change of up to 5.0 nmfor the CT-CT approach.
Performng a DR after the RRis usually | nproving
the results, although finding the right paraneters

" to nake It robust is still under 1Investigation.



The after-i1mage-registration
step two: conputing the DVHs




The OWP TPS treat nment

pl anni ng dose out put

consi sts of separate dicom
files for each dose beam It
IS therefore necessary to
first sumthem up together.
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The featurelets defornmable registration

Q al gorithm provides promsing results iIn
bot h phant om st udi es show ng conpar abl e,
| f not better, results agai nst
commercially avail able algorithns for
def ormabl e regi strati on.
Performng a defornable registration in
the clinical routine could really help to
account for the uncertainties In dose
delivery and therefore correct them For
this purpose it Is going to be
| nvesti gated which are the best paraneters
to be used for patient | mges.

Concl usi ons
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THANK YOU!

...any question?




