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Purpose Beam delivery Phantom shift “

* This study aimed to evaluate the dosimetric accuracy of Cyberknife (CK)

Original 0O mm 1
for benign perioptic tumor using patient specific QA head phantom.
Left Imm, 2mm, 5mm 3
- Right 1mm, 2mm, 5mm 3
IVIaterial and VMiethods ’ ’
. Patient specific head phantoms was fabricated using a 3D-printer to be Lt + Ant + Inf 1mm 1
Roll(Rt) +Pitch (Head-Up) + Yaw (CW) 1°

dosimetrically equivalent to actual target regions of benign perioptic tumor
case treated via Cyberknife radiosurgery.

» Using the patient specific QA head phantom, film dosimetry was performed
for Cyberknife beam delivery. The measured results were analyzed with
the gamma passing rates (GPRs) of 2%/1 mm criteria, by comparing with
the calculated dose via the ray-tracing algorithms of the MultiPlan
Treatment Planning System (version 5.6).

« After moved rotating (1 degree) and translating (1-5mm) the couch table
prior to beam delivery, we checked the 6D skull tracking accuracy

according to the beam irradiation. .

GPRs were greater than the acceptance criteria 80% (2%/1mm) and
90% (2%/2mm) for all film measurements with the patient specific QA
head phantoms in CK perioptic tumor QASs.

 Phantom QA plan was produced using the original CK contour set (target
and optic nerve).

 The difference between measured and calculated dose to the optic
nerve in contact with the tumor was less than 3%.

Phantom
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M o
29%/2mm  2%/1mm : Dose difference(%) :
vertical horizontal
90% < 80%< mean+SD | Optic Nerve | mean+SD | Optic Nerve
1 |without Shift| Omm 95.92 88.83 0.82+1.84 <2% 0.16+2.69 <2%
5 Lt Tmm 92.07 81.13 0.53+2.11 <2% 1.34+2.92 <2%
6 Lt 2mm 92.30 83.10 0.1942.37 <3% 0.3443.72 <3%
7 Lt 5mm 90.88 80.56 0.0842.35 <3% 0.94+3.51 <3%
2 RT Tmm 94,57 87.20 0.03+1.92 <2% 0.942.72 <2%
3 RT 2mm 93.67 85.26 0.264+2.14 <3% 0.14+3.22 <3%
4 RT 5mm 91.77 83.63 0.03+1.83 <2% 0.81+3.24 <2%
8 ANT 2mm 94.19 83.99 0.93+1.54 <2% 1.86+2.77 <2%
9 POS 2mm 91.79 84.69 0.88+1.49 <2% 1.09+2.55 <2%
10 SUP 2mm 94.29 82.40 0.194+2.18 <3% 0.79+4.11 <3%
11 INF 2mm 91.32 81.31 0.67+1.61 <2% 2.194+2.67 <2%
Lt Ant,Inf Tmm,
12 RollPitch.Yaw| 1degree 94.10 84.04 1.24+1.24 <2% 2.01+2.58 <2%
Average 93.07 83.85 <3% <3%

QA Head Phantom

Based 3D printing
- PLA material (density 1.2 g/cm?3)

Gafchromic EBT3 film & €
(2D dose)

Criteria
2%/2mm > 90%
=» 93.07%

95 92% 92, 07% 92, 30%

=~

| Ltsmm |

Ant 1mm | Pos lmm ‘ Sup 1mm ‘

INT Imm I

|9419%N ‘9179%' ‘9429%' |9132%|

| Rt 1mm l ;_

| TPS Dose \

‘ Rt 2Zmm | f

LFiIm DoseJ

S Lt 5mm
91.77%

Lt, Ant, Inf Imm

Roll(Rt) 1°

Pitch(Head-down) 1°

Yaw(CW) 1°

‘ 94.10% I

Dosimetric verification with patient-specific head phantoms could be
successfully implemented as the evaluation method for CK perioptic
tumor radiosurgery delivery.




