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C PHANTOM

A “phantom” is a medical
physical object that mimics
biological tissues and its
properties.

It is used as a “"stand - in”
of a living subject and it can
be used to evaluate,
analyze and fine - tune the
performance of various
imaging devices.
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: COMPARISON FOR PHOTON AND PROTON
: THERAPY FOR TG-119

Weﬁ:ompabred the glliagrﬁms %reateclg by irradiating with Protons reserve and release most of
1 photon beam and with 5 photon beams. In . .
irradiation with five photon beams, improvement of their energy at a _certaln depth ]
results is observed along with increased energy where the tumor is located, which
deposition in the cancerous tumor. reduces the dose on surrounded
- EEZEEETTIRaTE] organs. As a result, damage of
B EEneie,, SRiE Fiuwier ol healthy tissues is minimized.
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:  COMPARISON FOR PHOTON AND PROTON
THERAPY FOR LIVER

PHOTON THERAPY PROTON THERAPY/ CARBON ION
As of using 5 beams uniformity of the Beacuse of using only 1 beam dose
dose distribution is equal to all of the distribution is high before and in

beams but the intensity of the beam
is not minimal in areas before and
after the target

the target volume but in the space
after the target there is no dose




COMPARISON FOR PHOTON AND PROTON 1
THERAPY FOR LIVER T

PHOTON THERAPY PROTON THERAPY/ CARBON ION

. Dose for the target volume is higher than photon beams
Dose in t_he ta rg_et VOIL_Jme has and the dose has fallen off much faster. Other organs
reached its requ”-ed h|ght but the }NhICh are not marked as targets have received much
. . ower doses than with photons.Target volume has
dose in other organs which are not _recetir\]/ed the maximum (grc])s?tl?]utén th((aj casefffc_)r Cﬁrbon
: : ion therapy we can see that the dose dropoff is sharper
marked as a target Is hlgher for than in the case for protons. Non targets have received
photons than for protons the similar doses as with protons
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UNCERTAINTIES ON HEAD AND NECK

AUTO ISOCENTER [1s0:250.4, 205.3, 138.5]

We inserted three beams coming from three different
angles (0, 135, 225) and by looking at the DVH chart,
we observed that we had a very good dose

distribution.

axial plane z = 140 [mm]

CASE

NON-AUTO ISOCENTER [iso: 240, 215, 135]

As we wanted to add an uncertainty to our plan, we
unchecked the auto isocenter box and proceeded to
slightly change the isocenter coordinates. By observing
the new DVH chart, we saw that the Bragg peaks were
ruined and there was no good OAR coverage.

axial plane z = 140 [mm]
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CONCLUSION :

RBE x Dose [Gy(RBE)]

RBE x Dose [Gy(RBE)]
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In conclusion, we have to be very careful with our plan and although

the uncertainties that may occur, we need to encounter them at the

best possible way.




CONCLUSION %

As stated before, we will discuss here the differences amongst photon,
proton and carbon ion therapy

For photon therapy we have seen that even when using multiple beams we
have still had results which are not as good as the results for proton therapy
because of the dose falloff and the dose on surrounding organs

Regarding the differences between the carbon ion therapy and proton
therapy we can see that the carbon ion therapy has a much sharper dropoff
in doses for target organs, but for the case of one beam the results are very
similar

In the conclusion we can say that the carbon ion therapy has the best results
while the proton therapy follows closely behind and the photon therapy can
be graded as the third best of the presented ones
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