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Reduce the Precise localization Reduce the uncertainty

ur%certamt)./ ot of the tumor and/or in the set-up and identify
miCroscopic target volume and
extension sensitive structures ?

e 2
IMAGING IGRT

T High selectivity in
Reduction of safety — radiation dose
margins administration
' '
REDUCTION of INCREASE of
COLLATERAL DAMAGE RADIATION DOSE
to OAR and DOSE per
l FRACTION

IMPROVEMENT IN LOCAL CONTROL

and reduce organ motion
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Gross tumour volume

Clinical target volume

Planning target volume
Treated volume
Irradiated volume
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Medscape Source: J Nati Compr Canc Netw © 2010 JNCCN



CT versus MRI

MR CTV
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Combination of MRI and 3D-MRSI
acquisition of an “image of spectra Tumor

NAA Cho
N — Acetylaspartate (NAA)

Cr
Cho
Necrosis
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T2 Weighted MRI Image

Prostate Apex



$ & |
I & <= L % &
% < ="1"8 ?
6@A "' % & "! % !/
& " &"% ) I# %
P
&S &$! &'$
C4A &2 $& ($ !'( ("%
&' N & & H#H I &
I "& $ (
1/ I
! &$! &' $!
&) $( W CA"!I"8 % I#
& % "!"8 % &
&% "' %& ) M 7

1" S

& B?3

! &%" &
II+ !

# 11 &
&1 $ ( %&"#

[ " (" &



Images show integration of T2-weighted MR, dynamic contrast-enhanced MR,
and 3D spectroscopic image information into a singl e tumor map

Cho/Citrate




Registered tumor map overlaid in red on top of tran  sverse treatment-
planning CT image




Radiation therapy treatment plan.

Dominant Intra
Prostatic Lesion DIL
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Lymph node evaluation Infiltrating Myometrium/Endometrium
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Conventional

IMRT no OAR



%

m\
=4
>
S
3

840

i

f

f

|

i

,

|

|

I

ﬂ

I

|

|

T T W V
o o o o
o [e6] O <
N~

o ~ ~
Asuaiu| reubis

820

135 18 225
Time(sec)

90

45

720




%! "

& "%l " & %) &
& T &
$ &
—*BA | 2D3 #) $"
N
—CA) &%& <) % &$!'! &=
—*A) & %& & 1'%
& ?

E% " $# 11 <*=066 @**44






Variations In Target Coverage with CT/ MRI

Where Do we Stand?....Where Do we Go?

Emami et al IJROBP,2003



Variations In Target Coverage with CT/ MRI fusion

In Nasopharyngeal Primary

MRI & CT are complementary
Emami et al IJROBP,2003



PET CT Fusion And Effect On PTV

Reduction In size of PTV at Primary
Primary

GTV CT/GTV PET =3

Node

Node PET/Node CT= 0.7
Heron et al IJROBP,2004
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Value of PET CT in defining
gross tumor volume (GTV) in
atelectasis.

Tumor is readily apparent on
PET/CT image enabling
reduction in treatment volume.
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