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Stereotactic Radiation Therapy with Linear
Accelerator : Accuracy of Alignment and
Portal Film Verification

Makoto Ochi"”, Nobuyuki Hayashi", Takatoshi Uchida",
Shiro Obata", Kazunori Minami", Tadashi Shimizu?,
Takayuki Matsuo”, Akio Yasunaga”, Ayumi Ogino",

Kuniaki Hayashi” and Shobu Shibata”

Stereotactic radiation therapy with a linear accelerator
requires precise alignment of therapeutic radiation
distribution to the target volume. To verify the accuracy of
alignment, differences between the stereotactic coordinates
of the center of the therapeutic radiation distribution
determined from portal films and those of the target points
determined from CT/MRI or CT/angiographic localization
were calculated for 58 points. The average values and one
standard deviation were —0.02+0.50mm, 0.37£0.39mm and
0.01£0.25mm in the x, y, and z directions, respectively. The
average value of the total deviation was 0.73 +0.07mm.
Potential sources of misalignment were misaligned laser
pointers, wide laser beam width, improperly zeroed target
positioner scale, and motion of the patient couch. The
accuracy of alignment should be verified prior to irradiation.
Portal film verification is indispensable for strereotactic
radiation therapy with a linear accelerator.
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Fig.1 Anterior-posterior and right-left lat-
eral portal films of the patient's head with
x-ray localizer. Two localizer plates (8 lead
markers)appear on each portal film. These
markers (arrow heads)are used for calcu-
lation of the stereotactic coordinates. The
dark round area indicates the field of radia-
tion.

50

MEEFGE PL—AT2ZEI2E ) AH L. 8BRS
iz EOMEMREIICTE X VIE R x v, ok
FIRCTZ AN, MRIIEEDEHEEZ CEEICT5IC
WO, RIWEDKES, BTk ) DBsEsikEL,
Y A—%—, target point(s) B EHIR L, HWESAHOR
Wb & iT -7,

potal filmiZ & % L& HHEEE DFEAM 1L Serago & D i 12 HE
CTIT o728, WBHETER TR, I VREOEEICEEL:
head ring % {42 & (C[E & L 72, head ringlZ target
positioner Z L0 f1F, A4 B L OHITEHOBAE (vernier) D3
% 3 KITIHEHETETYLE S Niztarget point DEIZE L &
Bz, R, BEEOREIZERRE Dlaser pointer & &4,
target point & linacD 7 A V& ¥ HF—F+ 2 X 5 |ZigEE
BEBELE Choo—EnEE
DILERRFER T4, target positioner %
AL, head ring®AATRIHIZ 4 4L
DX-ray localizer 2§V fHiF7z. Zh
5 DlocalizeriZid 6 x 6cmDIE F D
TAYHEOAENTEY, BIEA
#i[HﬁmeC’)@“ﬁT"’ﬁ: ahas, o

%, H#ICH V5 collimator & F \»
Tym&ﬁmbivéﬁﬁmm
linacgraphy @ #&52 L7, 7 4 VAl
Kodak X-mat V2& i L7z, 1Efl 1
# Dpotal film2» & BREHEF o rh.( EHE
RO B FEL L CIEHE s sn
BEFMONTVEY, Bohiz2 i
Dportal filmPDlocalizerD AN % 77§
248 WD~v—-Hh—&, BEFOFR
[+ STP workstation Ddigitizer Tdigi-

HAER S $#55% #8 5



gy

tize L, portal film DRSS H.LOEERE % K72 (Fig.1). digi-
tizerOHFEIZ0.25mm T, TN % &7 zportal film#A 5 S

D AU ERE 2 SR A AEORIEEAEIL £0.5mmE ENT
b‘%ml

] E S

portal film DI HL.LDEERE (Xp, Yp, Zp) L iGHEETHET

PuiE S h7ztarget point DEEER (Xt, Yt, Zt) D% Dx, Dy,
Dz L, ThH28MOBRE%DtE L72(Dx = Xp - Xt,
Dy=Yp-Yt, Dz=2Zp—-Zt, Dt= (Dx*+ Dy?+ Dz?) 2],
Dx, Dy, Dz%Fig.2iZ,

HARMOTNERIDxiEBBLAY T L LG LT

A, o0 EFDBHBWRE, o7 ETHAOThEE

IDyl3 77 AHEMRELLTHB Y, EHEHE TlE S hi

2 O MDEF IR T. K

E&

104

595

target point & V) b BBEFHLATH§ I BBINMRERL L T 7=
A, X0 XX BN S Do 2. RO hDzI3 ¥
O LTEY, E62&L/ME8 o7, Dy,
Dy, Dz ¥ fii &t HH¥ERE X EFNL TN, Dx=-
0.02 £0.50mm, Dy=0.37£0.39mm, Dz=0.01+0.25mm
THholz. BARRAIEXFE[MTO0.94mm, YA T—
0.91mm, ZKAT0.73mm TH -7z, portal filmDHREFHLL
& BT T PE S Miztarget point DFEDtOFHIE L FEE
fRZ1IDt=0.73 £0.07mm T, HARAMIE1.32mmTH >
7=,

% =

FRELERIC 1 B TR EAE R % BT A S AT SRS I
MEERED KX ML 2 5. RIEEHE Tk E M /-tar-

L
L] L[] »
b ot

o0 ®® op o0 04
® o.%0,0° .

mm

[ * o
.ll.\l. [ Bl ™Y
L]

2

-3
NO. 1 10

20

30 40 50 58

Fig.2 Dx, Dy, and Dz ; differences between the stereotactic coordinates (Xp, Yp, Zp)determined from the portal
films and those (Xt, Yt, Zt)determined from the CT/MRI or CT/angiographic localization process. [Dx = Xp — Xt,

Dy=Yp-Yt, Dz=2Zp - Zt)
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Fig.3 Total deviation(Dt)of the detected coordinates of the portal verification from the intended target point coor-

dinates. (Dt = (Dx2+ Dy2+ Dz2)'2],
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