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INTRODUCTION - :
Four Versa HD (Elekta) medical linear accelerators and one Radixact (Accuray) tomotherapy
machine are installed in the Holy Cross Cancer Center in Kielce, Poland. Two of the four 2 patie aged petween 45 1o /C 2 etastase ere treatec
accelerators are equipped with the AlignRT system delivered by VisionRT company. The SR 1 DIB adiatic der the control ot the Alignk £
standard use (for most patients) of the AlignRT system in our clinic is the irradiation of All patie entioned above were Irradiated
patients with breast cancer with the DIBH technique. 4 e € o[sF:
In the Holy Cross Cancer Center in Kielce (Poland) in the period from August 2021 (the a  SpecCie ODIlIZzatlo
beginning of the AlignRT system use) to November 2022, 45 patients received SBRT older and Knee ere
(Stereotactic Body Radiation Therapy). Seventeen patients were irradiated with the SBRT e 0 e patie DOSItIC
DIBH(Deep Inspiration Breath Hold) technique in such locations as the pancreas, lungs, ribs, [}y & " o ) Or ec ases patie 0 erified based «
and liver. All cases were diagnosed as metastases. | ’ E one bes Omputed Tomograp
In the case of 5 patients with liver metastases, irradiation with the SBRT DIBH technique was ol[C e ple ere made e Mlonaca
used under the control of the AlignRT system. The treatment plans were calculated in the eatment ple o s ere the ivionte Carla
Monaco treatment planning system (TPS), where the Monte Carlo algorithm was used for algQ : 2d Tor calculatic
calculations. e table shows general stz or the patie er metasta
The study aims to estimate the differences in the GTV volumes for patients both with free
breathing computed tomography (CT) and the same patients with the DIBH technique. C
Patie e BESE : : : "“' - R100% R50%
) 1 45 3 10,40 1225,32 1,10 5,08
2 50 5 75,50 792,97 1,00 3,70
Stereotactic Body Radiation Therapy (SBRT) is a technique due to high doses of radiation 2 ig g éggg 262853(?’6349 182 gzg
belng delivered to the tumor (over 8 Gy per f_ract_lon) and_wnh a very sharp d_ose gradient 5 50 5 58.15 1042.69 1.02 3 86
outside the tumor. SBRT Involves the application of single high-dose radiotherapy or
fractionated radiotherapy (usually from 1 to 8 fractions). The small target volume and the high Op ation of the dose for PTV and dose ta al orga as done according to
dose of radiation delivered to the patient in one fraction require high precision and o standards of the Sterec Ablative Body Radiatic erap ABR
reproducibility of the patient's position on the day of treatment simulation. In this case, the ONSC <Yelo arsion 6 aANuUE 019). For the liver, bo andatory ano
Deep Inspiration Breath Hold (DIBH) method is helpful. Limiting the movement of the target is Optime eria were met for fc ASE
critical to achieving the required SBRT accuracy. Or the ce Case e volume ¢ AS € ated b e following
This Is especially true for the locations for espiratory phases: 0% 0/ %, 100% %, 50% and 25% additic s
which the targets (lesions) change it's 3 s Projection) reca g ere performed o obtainec
position over time with the breathing cycle. olumes were compared to the olumes fa DIB e change Dlume
Respiratory movements can significantly y ce cases Wa

affect the mobility of tumors and tumor path
Is difficult to predict based on computed

VGV e [em] |V GVl

tomography alone (without the DIBH 1 l 3,00 0,50
option). 2 | 4450 | 3040 |
3 | 4,16 | 1,21 |
0 2 Optalned 1or DIB jJe C C s 0 2e PDrec J. A
_ , , alro c 0 AS added 1o onte 2 VO 2 O 0
A screenshot from the Monaco freatment planning system of a patient with ) ] i A -
liver cancer irradiated with SBRT - Altation of F ol Pe HOSTHOTITS 2 2 Aton €
DaAllC OVE C U » C JOT1E Cc Deld A IE U =
AVEel d(c C = U JIl @ C U Al lU all UJIlfre U Al 10latld U C ldDIC
Al C 0 C pallc (JC U U » aplie PO U OITE 0 AllC
SURFACE GUIDED RADIATION THERAPY (SGRT) : ere performed using HexaPod system. CB as usec OBG
OpPLUC
Surface Guided Radiation Therapy (SGRT) is a technique of irradiation guided by the
patient's external surface. At Holy Cross Cancer Center, two accelerators are equipped with Satic C ~IQ - 0 ag C
the AlignRT system (VisionRT). AlignRT is the three-dimensional (3D) surface imaging degree] jjaegree] j|degree
system that allows monitoring of the patient's position in 3D mode before and during 1 0,67 0,27 0,07 0,00 0,00 0,00
radiotherapy. 2 | o012 | 002 | 010 | -0,78 | -120 | -0,34
During each treatment session, the patient's position is compared to a reference external j = gfg = %(i% = %fé = --0(3017 = 8173 = 855’
reference surface. The optimal treatment position is determined during treatment simulation. : ’ ’ ’ ’ ’
. . . . . 5 0,18 -0,16 -0,62 0,92 -0,16 1,68
This reference surface is generated by importing skin contour from CT volume data
generated in a treatment planning system. All differences in the position of the patient on the 2 average Or each direction did not exceec e rotatic Or ee
treatment table compared to the reference surface are displayed in the application. As a axIs did not exceed degree
result, radiation is only delivered when the patient is correctly positioned, increasing patient Treatment tolerances for SBRT radiotherapy in the AlignRT
irradiation accuracy. system
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