ITV a tumory pankreatu

L.Knybel, L. Molenda, J. Cvek, D. Feltl

c FAKULTNI
NEMOCNICE
OSTRAVA



Uvod

Tumory pankreatu ITV
e Snaha o eskalaci davky > * Internal Target Volume
toxicita * Objem pokryvajici trajektorii
* Nutnd precizni definice pohybu loziska
cilového objemu = — CTinsp. + exp.
presnéjsi bezpecnostni lemy — 4DCT
— Cine MRI
— Jind doporuceni
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Cil
* VWwhodnoceni inter/intrafrakénich pohyb
pankreatu

e Overeni soucasnych strategii tvorby ITV

— Jak presné muze byt stanoveni ITV na zdkladé 1
vysetreni pred |écbou?

— Srovnani vysledkut s doporucenimi pro tvorbu ITV
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Studie

e 20 pacientu léceno systémem CyberKnife
* PTV=GTV+3mm, 3 x 10Gy

* Synchrony tracking system- implantovany

fiducials
 Sledovani pohybu CenterOfMass (COM)
* Analyza Log files- Model Points.log
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Studie

* Synchrony Tracking System: korelace dychacich pohybU pacienta
a pohybu loziska na zakladé sledovani kontrastnich markeru-
fiducials = tvorba ,,Synchrony Modelu“

* Informace o poloze COM je ukladana ve formé ,logu“ pro pohyb
SI, LL, AP

* Vice nez 5000 méreni COM,
 >800 reprezentuje insp. Ci exp. peak

Model Imaging - Timing Control

* Vice jak 200 synchrony modell / 60fr

" Manual & UserDefined ( Automatic

Respiratory Phase of Next Image




Analyza dat

* Analyza
predikovatelnosti
pohybu na zakladé 1
mereni

* Analyza
intra+interfrakcnich
pohybu

e Hodnoceni

potencionalniho
podzareni/prezareni

—— rﬂ t”
= Zf:l (I’-‘m-*gz-'z — Ij.) 't
tj_ T f: s PP fﬂ

TAU=time averaged underdosage
TAO=time average overdosage
xmargin= amplituda z ref.méreni
xj=periodicka amplituda pohybu
béhem j-Casti |éCby

tj= doba j-Casti |éCby

u= pocet podzarenych casti lécby
o= pocet prezarenych casti |éCby
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Analyza dat

* Srovnani TAU a TAO pro ruzné varianty lemu

— 1) American-French concensus (AFc)- nejkomplexnéjsi
* GTV+1cm set up margin + lem Sl 1-2 cm
lem LL,AP 0,5-1 cm

— 2) Regresni analyza pro ovéreni predikovatelnosti pohybU na
zakladé 1 referencniho méreni

— 3) Optimalizace pomoci posunu linearni regresni funkce byla
pouzita pro hledani optimalnich lemu
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Analyza dat

SI = Imin
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Vysledky

Vysoka variabilita pohybu mezi pacienty
Vysokad intra/interfrakéni variabilita
Pohyb SI mnohem vyznamnéjsi!

Horni limit AFc SI- { TAU, ale TNTAO (8mm average)

Spodni limit AFc SI- average TAU>3mm, 40% pacientl TAU >
3mm (3,5-13mm)

Spodni limit AFc LL a AP- nizké TAU i TAO

Horni limit AFc LL a AP- pouze malé zlepseni TAU a zbytecné
navyseni TAO
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* 1) American-French concensus (AFc)- nejkomplexnéjsi
e GTV+10mm set up margin + lem Sl 1-2 cm ; LL,AP 0,5-1 cm

Anterior-Posterior *UEM= underestimated
Motion (mm) Margin 5mm Margin 10mm ma rgl n
e e oF o  of **OEM= overestimated
Patient Max Mean | Std | time | TAU time TAO | time |TAU| time TAO ma rg| n
UEM* OEM** UEM* OEM**
1 6.0 3.0 16 | 20.2% | 0.2 79.8% 1.7 | 0.0% | 0.0 | 100.0% | 6.4
2 6.9 4.8 16 | 66.4% | 0.7 336% | 0.5 | 0.0% | 0.0 | 100.0% | 4.8
3 43 31 08 | 0.0% 0.0 | 100.0% | 2.1 | 0.0% | 0.0 | 100.0% | 7.1
4 5.9 29 19 | 319% | 03 68.1% | 2.1 | 0.0% | 0.0 | 100.0% | 6.9
5 9.8 5.9 26 | 80.1% | 1.5 199% | 0.1 | 0.0% | 0.0 | 100.0% | 3.7
6 9.5 4.7 29 | 13.7% | 04 | 8.3% | 0.1 | 0.0% | 0.0 | 100.0% | 3.2
7 49 3.3 12 | 0.0% 0.0 | 100.0% | 2.1 | 0.0% | 0.0 | 100.0% | 7.1
8 7.4 49 15| 783% | 0.9 217% | 0.3 | 0.0% | 0.0 | 100.0% | 4.5
9 43 1.3 11 | 0.0% 0.0 | 100.0% | 3.4 | 0.0% | 0.0 | 100.0% | 84
10 6.0 43 15| 39.8% | 04 | 60.2% 13 | 0.0% | 0.0 | 100.0% | 5.9
11 24 1.4 06 | 0.0% 0.0 | 100.0% | 3.6 | 0.0% | 0.0 | 100.0% | 8.6
12 9.0 5.6 18 | 58.0% | 13 | 420% | 0.3 | 0.0% | 0.0 | 100.0% | 4.0
13 9.5 8.2 12 | 100.0% | 2.8 0.0% 0.0 | 0.0% | 0.0 | 100.0% | 2.2
14 7.4 4.6 14 | 323% | 04 | 67.7% | 0.9 | 0.0% | 0.0 | 100.0% | 5.5
15 2.8 2.2 04 | 0.0% 0.0 | 100.0% | 2.7 | 0.0% | 0.0 | 100.0% | 7.7
16 34 0.9 08 | 0.0% 0.0 | 100.0% | 4.1 | 0.0% | 0.0 | 100.0% | 9.1 ‘

- Spodni limit AFc AP- nizké TAU i TAO
_ Horni limit AFc AP- pouze malé zlepSeni TAU a zbytecneé navyseni TAO
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AP direction

e

LL dirzction

1b

Sl direction
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Vysledky

* Hodnoceni variability mezi pohlavimi

— Dychani ,do bricha“ vs. dychani ,,do hrudniku®- muzi
VS. zeny

— Neni signifikantni rozdil mezi amplitudami pohybu

— Predikce pohybu 1 pro muze ve sméru Sl (p=0,0000)

Sl measurements {mm)
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Vysledky

Margin
Strategy

Superior-Inferior

Constant 10mm
Constant 20mm

TAU (mm)
TAU > 3mm (%)
TAU > 1mm (%)

Reference Measurement

>

Costant 15 or 20 mm

Regression analysis all,
y=12+0,4064*x

D

Regression analysis all,
y=14+0,4064*x

6+0,7015*x

Regression analysis man,
Yy

8+0,7015*x

y
Regression anylysis woman,

Regression analysis man,

y=17+0,1804*x

Regression anylysis woman,
y=19+0,1804*x

TAO (mm) 2.7 5.6 5.8 7.5 3.5 52 74 90
TAO > 3mm (%) 25%| 65% | 75% | 85% | 67% 67% 73% 91%
TAO > 1mm (%) 50% ) 95%] 95% | 95% 67% 100% 91% 91%
Margin- average (mm) 12.1\ 17 16.9 | 18.9 13.3 153 194 214
\
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The analysis of respiration-induced pancreatic
tumor motion based on reference measurement

Lukas Knybel"", Jakub Cvek', Bretislav Otahal', Tomas Jonszta?, Lukas Molenda', Daniel Czerny?, Eva Skacelikova',
Marian Rybar', Pavel Dvorak® and David Felt’

* Doporucujeme pouzit horni limit AFc pro smeér SI
a spodni (stred) limit pro LL a AP.

* Precizni lem neni mozné stanovit na zaklade 1.
mereni pohybu loziska

* Nizka stabilita vazby mezi pohybem loziska a ext.
markeru
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Dékuji za pozornost




