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PURPOSES

The CBCT of Elekta Synergy XVI system permits dd(BRT of complex treatments with
corrections for set-up and Internal motion erroB@aily image guidance requires

3D image quality: uniformity, low contrast, resolut jon.
Averaged values over 5 measurements (15 months)

guantification of doses due to kV imaging. Moregvists to ensure the reliability of the
whole IGRT procedure, with particular attentiortlhe geometric stability and accuracy of thE
XVI system and to the 3D image quality, are esaéfbr a safe clinical use. To this purposg
QA tests have been implemented and performed amadsumements of scan doses are alsp
reported.

METHODS AND MATERIALS
QA tests were performed over 14 months. 3D imagdtguhas been checked every 3 montis

In terms of uniformity, low contrast visibility an@solution repeating the acceptance tests o Uniformity Low contrast |resolution
a dedicated phantom (Catpl@XVI calibration flexmaps were acquired monthly fér visibility

months and compared with the Initial ones. ImageaiPnment has been tested daily on | Tolerance value 204, 204, 7 lp/mm
water filled cylindrical phantom with PVC rods: a@ft‘bone” registration, the XVI predicted

displacements are compared with the isocenter aatoatdinates. Alignment with MV Mean and range |1.12% 1.55% 8 Ip/mm
Isocenter Is checked acquiring two orthogonalgamages (lviewGT). Removing the PVC (0.6 , 2.2) (1.3,, 1.8) (7.9)

rods, air filled inserts are used to test the ygralue” registration algorithm.
X-ray tube performance was checked in terms of Higtal filtration, kV and mAs output and

dose linearity with mAs. Nominal scan doses [Elekyamergy Clinical user manual for XVI] Flexmaps reproducibility

were measured using both a 32 and a 16 cm CTDIntpimand a pencil ion chamber

Absolute scan doses were also measured in watandays of a 0.6 cc ion chamber [ Isla Flexmap reproducibilty Flexmap reproducibility

(small FOV; 5 measurements) (small FOV; 5 measurements)
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RESULTS. Mean and related tolerance values (in brackessBD low contrast visibility,
uniformity and resolution are respectively 1.55 2%0), 1.12% (2%) and 8 Ip/mm (7 lp/mm)
single measurements are all within tolerance exicegine value for uniformity (2.2%).

The difference between the monthly acquired flexsnapd the reference curves is within |
mm.

Daily deviations between the XVI suggested tramsist and the phantom actual positior,
show mean values and SDs below 1 mm along the tiixes for “bone” alignment. A
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maximum SD of 1.1 mm has been found along the tadmal direction for “grey value” Routinely test for 3D image guidance
registration. Differences between XVI and Iview d@&g@ments are all within 2 mm . Water filled phantom with inserted rods in fixed po sitions

()

Among the default scan presets of the XVI systeraximum doses were measured for . _ _
“prostate” preset (120 kV, 650 projections, 1040nétal): doses in water at the center and PVC rOS' aUtomatC bone-alignment
the periphery (2 cm depth) of a 30 cm diametemdylcal phantom are respectively 2.3 ¢ , T T -
and 4.2 cGy; the corresponding CTDIw in a 32 cm pbranis 3.1 cGy. Linearity of scan
doses, for fixed beam quality and scan geomewmilifhator), with the total mAs per scan .
reduces the number of necessary measurementswasresets. VN e IR a
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CONCLUSIONS. The XVI system shows good geometric stabilityproglucible image
guality and low scan doses, permitting 3D Imagedgunce on a daily basis. No specidl
equipment is required for routinely QA.
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Scan doses

Pencil ionisation chamber measurements in a 16 cm and 32 cm diameter perspex
CTDI phantom

Site, phantom |kV projections | Total Nominal scan |Nominal scan

diameter, MAS dose (MGy) dose (MGy)

collimator centre periphery

Head and Neck | 130 358 143.2 10.7 13.0 T | S
(16 cm)(S20) XVI suggested translations vs. the phantom actual p  osition:

_ 1.mean values and SDs below 1 mm along the three axe s for “bone”
(32cm)(M20) 2. A maximum SD of 1.1 mm has been found along the |  ongitudinal direction
Prostate 120 650 1040 17 4 380 for “grey value” registration.

(32cm) (M10) 3. Differences between XVI and Iview displacements ar e all within 2 mm
Absolute scan doses: 30 cm diameter water filled cy  lindrical phantom; 0.6 cc Tube performance and characterization

lon chamber; two possible point of measurements: at the centre and at the

periphery (2 cm from the border)* Defined |Measured |HVL TF

kKVp kKVp
Site, collimator [kV projections | Total scan dose scan dose_ 100 102.2 5.9
elvis
: : 130 132.2 7.4

Prostate (M10) | 120 650 1040 23.1 42.2 5

_ung (M20) 130 650 650 22.1 38.0 3

Prostate+(M10) | 130 650 1056 29.9 53.4 /
* See Islam M.K. et.al. Med.Phys 33 (6) 2006 0 Pmes 2T




