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‘ Radioterapia di precisione per un'oncologi

SRT »

Quality = Performance - Expectations

well localized targets
high Dose
few fractions
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Density overrides used in Monaco calculation / Frozen Dose
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 Radioterapia di precisione per unoncologia innovat

Quantitative metrics

Gradient index Homogeneity index Conformity index
Dose fall-off steepness Dose homogeneity in Dose conformity
outside the target the target to the target
(7R Asiions BOLOGNA, 25-27 NOVEMBRE
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| Radioterapia di precisione per unon

Homogeneity Index

Dmax Dmax
Hip = 22 Higrog = =5
min D

Shaw, et al.. JROBP 1993;27:1231-9

D;—Dgg
HIl = x100
Dy
Wo, et al.. JROBP 2003;26:573-85.
Ds
Hl = —
Dgs

Semerenko, et al. Med Phys 2008;35:5851-60.
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D.x = max dose in the target
Din= min dose in the target
D,, = prescribed dose

Ds = min dose in 5% of the target
D, = min dose in 2% of the target
Dgs = min dose in 95% of the target
Dgg = min dose in 98% of the target
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Yan, et al. J Appl Clin Med Phys 2019
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Radioterapia di precisione per unoncologia innovativa e

PIV
Cl = —
RTOG TV

Shaw, et al.. JROBP 1993;27:1231-9

(e |

: TVPIVZ PIV = prescription isodose volume { }

-

Cl e — TV = target volume &
Paddick TVxPIV g
Paddick. ] N 2000;93:219-222. TVp= the volume of the target
covered by PI

Associazione Italiana
Radi ia e Oncologia clini o . L et o/
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Linac beam model
Dose calculation algorithm

= |
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TPS Dose calculation accuracy
Linac calibration ele test

Patient Specific Quality Assurance . ,/ '

portal
Measured = Planned dosimetry
Associazione Italiana R/ K== -
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Radioterapia di precisione per unoncologia innovativa e sosteni

Plan complexity metrics

fluence
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Is the planned treatment robust ?

»

Patient setup - Anatomical changes or movements - Density changes
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CTV/ITV receives the prescribed dose V

OARs fulfil restrictions & [e?

Margins approach > PTV, PRV

Robust plan

But the margin approach presents several limitations!

It relies on the so-called static dose cloud approximation.
It does not guarantee optimal management for PTVs extending into air.
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No margins approach > Robust optimization

Instead of optimizing a single scenario, dose distributions
are optimized for n possible scenarios.

worst-case scenario
probabilistic approach

It is always possible to make an a posteriori assessment of the
plan’s robustness.
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Conclusions

SRT quality depends on:

Plan complexity Plan robustness
Planned plan I
@ Assocasionelnliana BOLOGNA, 25-27 NOVEMBRE

PALAZZO DEI CONGRESSI

Sacieta ltaliana di Radiobiologio



