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— Evaluation on the Usefulness of Lung Tumor Stereotactic Radiosurgery Applying
the CyberKnife Synchrony™ Respiratory Tracking System —
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Fig. 1. Component of CyberKnife Stereotactic Radiosurgery
systems, CyberKnife image-guided targeting and robotic
treatment delivery system
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Fig. 3, Treatment plan image for lung tumor by CyberKnife
Radiosurgery(Multiplan)
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Fig. 4. Correlation error is measured as coordinates of
Mtsmain log file in CyberKnife Synchrony Radiosurgery
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Table 1, Information of the patient who treats the
CyberKnife Synchrony Respiratory Tracking system

F
List rec(q;e;ncy Minimum  Maximum  Average  SD
0,
M 33(68.8)
Sex
F 15(31.2)
30-39  4(8.3)
40-49  5(10.4)
50-59  12(25)
age
60-69  13(27.1)
70-79  10(20.8)
80= 4(8.3)
I 10(20.8)
II 6(12.5)
stage
I 10(20.8)
IV 22(45.8)
RUL 7(14.6)
RML  8(16.7)
site RIL  9(18.8)
LUL  10(20.8)
LLL 14(29.2)
Tumor
1.60(cc)  611.90(cc) 96.45(cc) 125.92
Volume
Number
108 272 226,04  43.87
of Beam
Treatment 75.55 1541
30(min)  90(min)
Time (min)  (min)
Total 46(100)

RUL(Right Upper Lobe), RML(Right Middle Lobe), RLL(Right Lower Lobe),
LUL(Left Upper Lobe), LLL(Left Lower Lobe)
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Table 2, The Correlation error values were compared, depending on the error value of patients who underwent the
CyberKnife Synchrony radiosurgery, age of patient, location and volume of tumor

SE confidence
index N mean SD ) interval 95% t p-value
mean min max
upper 21 3.20 2.48 0.79 -0.33 2.62 1.60
cc” lower 27 2.06 1.25 0.30 -0.70 2.98 1.36 0.001
total 48 2.63 1.87 0.55 -0.52 2.80 1.48
) upper 21 1.16 0.75 0.24 -0.51 0.64 0.23
Translation
LR lower 27 1.10 0.67 0.16 -0.54 0.67 0.22 0.758
(mm) -
total 48 1.13 0.71 0.20 -0.53 0.65 0.22
upper 21 2.25 1.75 0.55 0.08 1.96 2.22
AP lower 27 1.24 0.57 0.14 -0.26 2,29 1.78 0.029
total 48 1.74 1.16 0.35 -0.09 2,12 2.00
upper 21 1.50 1.16 0.37 -1.86 1.20 -0.44
X-axis lower 27 1.82 2.16 0.52 -1.65 0.99 -0.51 0.264
total 48 1.66 1.66 0.45 -1.75 1.10 -0.48
) upper 21 1.28 1.09 0.34 -0.62 0.93 0.41
Rotation .
©) Y-axis lower 27 1.12 0.86 0.21 -0.70 1.01 0.38 0.283
total 48 1.20 0.97 0.28 -0.66 0.97 0.40
upper 21 1.25 0.85 0.27 -0.44 0.71 0.48
Z-axis lower 27 1.12 0.60 0.15 -0.52 0.79 0.44 0.146
total 48 1.18 0.73 0.21 -0.48 0.75 0.46
. upper 21 4.54 2.90 0.92 -0.09 3.11 1.94
Translation “ ~
(omm) Vector lower 27 3.02 1.10 0.27 -0.60 3.03 1.58 0.002
mm
total 48 3.78 2.00 0.59 -0.35 3.37 1.76

* p (0,05, *: p (0,01

Table 3, Correlation error during lung tumor treatment using CyberKnife Synchrony Respiratory Tracking Radiosurgery

Correlation error (mm)

) confidence
index N average SD st interval 95% F P-value
mean ;
min max
RUL 7 0.92 0.58 0.22 0.38 1.45
RML 8 0.74 0.30 0.11 0.49 0.98
‘ RLL 9 1.24 0.94 0.31 0.52 1.97
ste LUL 10 0.89 0.46 0.15 0.56 1.22 0.767 0.553
LLL 14 0.94 0.62 0.17 0.59 1.30
TOTAL 48 0.95 0.62 0.09 0.77 1.13
30-39 4 0.84 0.26 0.13 0.42 1.25
40-49 5 1.50 1.12 0.50 0.11 2.89
50-59 12 0.65 0.26 0.07 0.49 0.81
age 60-69 13 1.04 0.53 0.15 0.72 1.37 1,632 0.173
70-79 10 1.02 0.74 0.23 0.49 1.55
80- 4 0.80 0.47 0.24 0.05 1.54
TOTAL 48 0.95 0.62 0.09 0.77 1.13
1-50 26 1.09 0.69 0.14 0.81 1.37
51-100 5 0.62 0.24 0.11 0.33 0.92
volume Y100 17 0.83 0.52 0.13 0.56 1.09 1809 0.176
TOTAL 48 0.95 0.62 0.09 0.77 1.13
Total Correlation error 48 0.95 0.62 0.09 0.77 1,13
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Evaluation on the Usefulness of Lung Tumor Stereotactic Radiosurgery Applying
the CyberKnife SynchronyTM Respiratory Tracking System

Gha-Jung Kim - Seok-Hwan Bae" - Jun-Gu Choi -

Hong-In Chae?

Department of Radiological Science, FAREAST University
Y Department of Radiological Science, Kongyang University

2 Department of Radiology, Juseong University

This study evaluated the motion of tumors during the entire period of therapy and the accuracy of ra-

diosurgery among forty eight lung tumor patients who were underwent radiosurgery using the CyberKnife

Synchrony Respiratory Tracking System, The motion of lung tumor was measured by the coordinates of a

gold acupuncture needle inserted into the tumor or the area around the tumor using the CyberKnife im-

age guided system. Then the accuracy of radiosurgery was evaluated based on the error of correlation
computed with the motion tracking system, The lung tumor motion is Cranio—Caudal direction by an aver-
age of 2631187 mm, moved left—right direction by 1,13%0,71 mm, and anterior—posterior direction by
1,74+1,16 mm, The degree of rotational movement was 1,66£1,66° on X axis, 1,20£0,97° on Y axis,
and 1,18%+0.73° on Z axis, The vector of translation movement was measured to be 3.78%2.00 mm on

the average. The results show that directions of Cranio—Caudal(p { 0.001), anterior—posterior direction(p <
0.029), and three dimensional vector value(p {0.002) showed statistical significance, because the lower side
of tumor showed more intensive movement compared to the upper side of tumor, The radiosurgery was

carried out by compensating the motion of tumor after accurate investigation of the correlation error with
the average of 0,95£0,62mm during the lung tumor radiosurgery with the CyberKnife Synchrony

Respiratory Tracking System.,

Key Words : CyberKnife Radiosurgery, Synchrony Respiratory Tracking System, Lung tumor
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