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Is Medical Linac Suitable for High-precision
Stereotactic Irradiation?: Investigations in
geometrical accuracies of gantry and couch

Etsuo Kunieda', Masayuki Kitamura', Osamu
Kawaguchi', Takayuki Ohira®, Naoyuki
Shigematsu", Takenori Tonai®, Yutaka Ando",
Atsushi Kubo' and Takeshi Kawase?

Linac-based radiosurgery has many advantages over the
gamma knife, including low initial cost and no need of source
replacement. On the other hand, most of the medical linacs
currently in use were not originally designed to be applied
for radiosurgery, and, therefore, careful quality assurance pro-
grams are required. In the gantry-head of a linac, a small CCD
video camera is mounted in a position optically identical to
that of the x-ray source. The video signal from the camera
was digitalized to be evaluated for gemetrical errors. A metal
ball fixed to the stereotactic base frame via XYZ-sliding rods
was used as a simulated target. Displacements of the target
from the isocenter were measured during rotation of the gantry.
Displacements in the gantry-rotation plane were satisfacto-
rily small, while those perpendicular to it were maximal at
gantry position angles of 0° and 180°. This error night be
caused by gravitational vending of the heavy gantry head.
Although other major errors of the linac were within one
millimeter, the center of coach rotation around the isocenter
did not coincide with the center of gantry rotation, probably
owing to gravitational vending. Special care should be taken
when very small collimators are employed.
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Fig.3 A metal ball with diameter of 4 mm was mounted on a thrs=e
axis Cartesian coordinate sliding rods which base was bolted to
a stereotaxtic frame. The supporting assembly of the frame, which
is in use for routine pateient tretment, also has three-axis fine
adjustment capability.
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Fig.4 Relative movement of the metal ball during the gantry rotation was mea-
sured on the monitor image and plotted to indicate the geometrical errors of the
gantry movement. The errors are shown in gantry-ratation plane and perpendicular
to it (off gantry-rotation plane).

HAENEE #5845 $35



EH #Fk mek 89

’
. 0.5+ P
E 1 120
. o h
e 0 -
g ]
s 330
S - 300°
N -0.5

-'1 T T T T T T T T T T T T T T ) T

-1 -0.5 0 0.5 1
X displacement (mm)

AVt OREIZT ) A — 5 EHzih & 5 9%
i, F2, RIRLAEE S, b —n
v FEEIZL Blzbads, Hry b)) —[iHEIZL -
THLRAMEER LD LRI AMERT > M)
—[@IEEMEE O FEIC BT LD b, & LA HEEA B0
F /2L, 2708 (F v B ) =~ FRFAE) IZBWT
T O FREICHEESNSE, COROERLOT A Ve
YEICHRERLE RS LT, HRENE
Lo T—EBHMORBEEREZELL I IR
Z. FEMIZZOEEZ ) A - FVEMLIT O
INE Y, B KE LB TIIERTEL LD
VR BN, WNBEEE HVASEITERTE 2w
BERIZRD S A, SEOWETHLNTZIAF v
DBATEAGFRENE S B A RSGHRER R OR TS
70 (ommARNE) & e L T E <, EE Of
ATRMRETEAETHL LV L), LI LAHN
&, DUbILO@FHTIRAOI) A—=FIET AV
L A CHEE Smm OB IZHLTHLDTH

Fig.5 Displacements of the metal ball were indicated in the figure during
the isocentric movement of the treatment couch. Isocentric rotation angles

were from 300° to 120° .
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