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Study of Medical Physics QA for X-Knife
Stereotactic Radiosurgery System
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Department of Premedical Science, Radiation Oncology,* Diagnostic Radiology*

—Abstract—

By virtue of the stringent requirements on the accuracy in numerical and spatial dose delivery
to the target volume in radiosurgery, it is obvious that a quality assurance(QA) program has to
be in place wherever radiosurgery is used clinically. From a technical point of view, stereotactic
radiosurgery consists of a chain of two single procedures. The two procedures are : (a) stereotactic
target localization QA 5 (b) treatment setup QA. Each of these procedures were tested by a separate
QA program. The error of stereotactic target localization was within + 0.3mm compared to ~ the
value of specific Radionics Software Application (RSA) CT phantom. And the error of treatment

setup verifying was within 1.2mm,
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Table 1. Coordinates of fiducial rods and objects

112134506789 Cylinder
X(mm)|124.3(144.9158.1(221.5/239.91251.3(217.8 179 |1544] 1879
Y(mm) 318.8351.5512.8370.4 336 314.4260.4261.6262.6 3165

11213456 7]8]9/Cube
X(mm) 393.4(413.8(424.3|487.9[500.7/520.5|489.8|447.5(426.2| 4644
Y(mm) |175.3| 212 (2308(231.9/195.8/17741218) 121 [1208) 1856

1121345 (6|7]8]|9]Cone
X(mm) 224.212444] 255 [318.7|340.2(351.31320.61279.1257.2) 2974
Y(um) |172.2|208.2(227.81228.8| 193 (174.4{1186/117.91175| 1575

1(2(3(4{5/|6|7]|8] 9 Sphere
X(mm) [293.5(314.3(327.1390.6/409.4(420.6386.9347 4{323.3| 3482
Y(mm) | 313 346.5| 367 1364.8/320.8/3089| 255 |256.21257.1 323
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Table 2. Comparison of BRW coordinates between
phantom and SCS1

Phantom | SCS1 Qutput | Difference
Specifications (SCS1-Phantom)
Structure| AP |LATVERT| AP |LATWVERT| AP [LATVERT
(nm) | (om) | (mm ) | (o) | (mm) | (i) | ()| ()| ()
Cylinder | 0.0 | 0.0 {300[ 0.0 | 0.1 {296| 00| 0.1 |-04
Cube [20.01-17.040.0{20.1|-165/394| 0.1 | 05 1-06

Cone [-35.0-20.00400-34.9-20.3{379] 0.1 |-0.3|-2.1
Sphere ]25.0120.0{32.7{259120.3|31.6| 09 | 0.3 |-11

Average 0310311
Differenc
AP, LAT 3 VERT #¥9 ol £} 0.3mm, 0.3mm
g Limmo]th, o] 4l X-Knife AFE o 93 E4)9

- 161 —



ETAER BT ROUE | F13E H91-25%, 1998

BRW HEE 73 232 F 29 npz7A 2 o]n

&2 A %+= CT phantom #t3 Blusle] E 30 b

ERH AT

Table 3. Compariosn of BRW coordinates between
phantom and X-Knife

Phantom  [XKnife Contourd Difference
Specifications (XKnife-Phantom)
Structure| AP [LATVERT| AP [LATVERT| AP |LATVERT
(mm) | (nm) | (mm) | (o) | () | () | () | () | ()
Cylinder | 0.0 | 0.0 {30.0| 0.0 | 0.0 |295| 00 | 0.0 [-05

Cube {200{-17.0;400|20.2-16.6/395| 02 | 04 [-05

Cone [-35.0-20.040.0[-35.01-20.2/ 37.7 0.0 |-02|-2.3
Sphere {250(20.0|32.7(259(20.2|334| 09 | 02 |~0.7

Average 0310210

Differenc:
X-Knife ZAFEHZ 4& 27 oju] 454 Y& CT
phantom #X#¢] ZkelE AP 03mm, LAT 0.2mn
VERT 1mmo]th, F12 X-Knife AFEE 78
Fo} SCS1 AFEHl o8] 73 Hu9 AeolE
49 JERSITH
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Table 4. Comparison of BRW coordinates between
X-Knife and SCS1

XKnife Contourd SCS1 Output

Difference
(XKnife-SCS1)
Structure| AP |LAT|VERT) AP |LATVERT| AP [LATVERT)
(mm) | (mm) | (mm) | (o) | (o) | (o) | (o) | () | (o)
Cylinder| 0.0 | 0.0 [295] 00 | 0.1 {296 00 | 0.1 {~0.1

Cube {202[-1663905(20.1 -165{394| 0.1 |-0.1] 0.1

Cone |-35.0-20.2/37.7-34.9]-20.3 379(-0.1| 0.1 |-0.2
Sphere [259(202|334{259(203|316| 00 |-01| 18

Average 0.05] 0.1 |0.55
Difference
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Table 5. Three shot standard film test results
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