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PURPOSES The use of intensity modulation and in-room imggelance have made the delivery c
high doses to lesions in close proximity of thenapicord feasible. This report presents the phy/sige
data concerning the use of intensity modulatedisapy (IMAT) for hypo-fractionated treatment:
of spinal and paraspinal tumours. The importancdGRT to ensure the actual delivery of th¢
planned dose distributions Is also discussed amg\the on-line set-up corrections obtained by a K
CBCT for these treatments. For the same cases, IM&dp and shoot plans are computed apc
compared with IMAT plans.

METHODS AND MATERIALS 16 plans for spinal and paraspinal lesions are tigeted: in 14
the PTV was partially wrapped around the cord aRTV to OAR distance was < 2 mm in 1
cases. An Intensity modulated arc treatment teclnigas employed, creating two series q@f
overlapping arcs (total 10 to 18 arcs) and addung o four fixed beams to improve target doge
homogeneity. Plans were optimized to meet a maximard constraint of 6 Gy (to no more tha
1% of volume) per fraction, prescribing 9 Gy at 96#4he PTV (although PTV coverage was largel
dictated by the cord tolerance dose). Plan creadmm optimization was performed using 3D ling
Ergo ++ planning system. Plans were delivered go@secutive fractions. In the majority of casgs
(12/16) treatment planning and delivery was accashptl using a dynamic mMLC (5 mm lea
width)(3DLine); for 4 patients with lesions of im@&sed dimensions, planning was performed |
static arc modality, using Elekta Synergy MLC (leadith 1 cm).

Pre-treatment dosimetric verifications were perfatmea solid phantom measuring absolute poipt
doses (Al16 Exradin ion chamber) and dose distribgfioin a coronal plane including the cord, b}
film dosimetry (Kodak EDR2: MUs were re-scaled foretfilm linear range). Film to plan
comparison was evaluated in termgaidex (3%, 3mm).

Set-up accuracy prior to treatment delivery wasuers performing on-line corrections guided by IMAT plans for spinal treatments: Dose distribution S

cone-beam CT (Elekta Synergy) at each fractiondrgtgions). and arc configurations for two of the examined plan S.
For 8 patients IMRT step and shoot plans (5-9 anognl beams, 50-93 segments) were optimizgc
(Masterplan Oncentra Nucletron) using the same cordgtcaint and compared with IMAT plans |
terms of the isodose including 90% of the PTV (DSfHnformity index (at D90 and 6Gy), doséd
homogeneity (ratio of Dmax to D90) and total MUs.

IMAT Pre-treatment dosimetric verifications

RESULTS. lon chamber measurements respect to TPS caldullmise, show a mean deviation C
1.2% (max. 3.2 %). Analyzing tlgevalues distributions for plan to film comparisone tpercentage
of points satisfyingx 1 for IMAT plans ranges between 87% and 98%am#3%).

Considering the set-up errors obtained by IGRTafbpatients and all fractions, the mean values apc
related standard deviations are 0.2 (SD= 3.3) h,(SD= 3.7) mm and -2.0 (SD= 2.6) mm
respectively for the lateral (X), longitudinal (&hd anterior-posterior (Z) displacements.

D90 values (per fraction) range from 7.2 to 9.5 @géan 8.0 Gy) for IMAT plans and from 7.8 to 9.§%
Gy (mean 8.5 Gy) for IMRT plans. Averaged conformibgex values at D90 and 6 Gy are
respectively 1.4 and 3.1 for dynamic IMAT and 1l &l.4 for step and shoot. The mean values o
homogeneity ratio are 1.3 for dynamic arc treatimemd 1.6 for IMRT plans. Considering the fo
static MLC arc plans averaged Cl values are 130j&xnd 3.5 (6Gy) and the calculated mean vallie
for the homogeneity ratio iIs 1.4. Total MUs forsind shoot plans are 3-4 times those delivergc

lon chamber vs. TPS calculated dose

with IMAT (both dynamic and static MLC) mean deviation for all verified plans: 1.2 % (max. 3.2%
CONCLUSIONS. Pre-treatment dosimetric verifications confirm theliability of the considered Plans to fiims Comgarison

treatment planning and delivery systems. Treatmfmacy is strongly dependent on the possibility Coronal plane including the cord

of daily image guidance and on-line correctionscasfirmed by the analysis of the set-up errorg. _ LY

PTV coverage is dictated by the cord tolerance @wskis higher for IMRT than for IMAT plans, percentage of points satisfying @< 1:

while both the conformity index and the homogenet#yio are better for IMAT. Conformity is range 87.. 98 %, mean 93%

partially lost when using the static MLC. The lamg@mber of MUs required for IMRT treatments
could be a problem in hypo-fractionated courses

IMAT — IMRT step and shoot
Comparative study: 8 plans

Image guidance by CBCT

On-line corrections for 16 patients (48 fractions) IMAT dynamic arc (5 mm leaf) 8 plans
mean |range

PTV coverageD90 (per fraction) [8.0 Gy | 7.2, 9.5 Gy

Conformity index (D90) 1.4 1.3,1.6
Conformity Index (6Gy) 3.1 2.3, 3.3
Homogeneity Dmax/D90) 1.3 1.2, 1.4

IMRT stepé&shoot (10 mm leaf) 8 plans
mean |range
PTV coverageD90 (per fraction) |8.5 Gy | 7.8, 9.5 Gy
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Table Correction
g P & _ . L ._] (<r}
Lateral -0. I.' '- x [ % [on Lateral 0.47

Lonopuimiy 0 N & Wt T T RN O3 S = 2| [ Conformity index (D90) 1.8 1.3, 2.3
> i = = Conformity Index (6Gy) 4.4 2.85 6.0
Homogeneity Dmax/D90) 1.6 1.4 2.0

IMAT Static arc (10 mm leaf) 4 plans
mean |range

X (mm) Y (mm) 4 (mm) PTV coverageD90 (per fraction) | 7.9 7.5,8.4

Conformity index (D90) 1.9 1.5 2.3

Mean 0.2 1.4 -2.0 Conformity Index (6Gy) 3.5 2.8, 3.9
SD 3.3 3.7 2.6 Homogeneity Dmax/D90) 1.4 1.3, 1.45




