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POINOTS TO BE NOTED IN USING RADIATION TREATMENT
PLANNING SYSTEM
—EXTERNAL PHOTON BEAM THERAPY—

Toraji IRIFUNE

Abstract The accuracy of absorbed dose calculations for external photon beam therapy
depends on the computational algorithms being used: the acquisition of basic beam data, the
patient’s anatomical information, the spacing of the points in the matrices, the interpolation
routine, inhomogeneity corrections, etc. At present, the dose calculation algorithms em-
ployed in most commercially available treatment planning systems for absorbed dose
calculation are two-dimensional methods for photon fluence and do not take electronic
equilibrium into account. Therefore, their use for radiation treatment planning is limited. In
particular, the problem of inhomogeneity correction for lung is the most significant. The
inhomogeneity correction methods most commonly used are ratio of TAR (RTAR), power
law TAR (PTAR) and equivalent TAR (ETAR) methods. One JASTRO task group has
compared the three correction methods mentioned above with measured values using the
same JARP level dosimeter and lung model phantom. The photon energies were °Co ¥ rays,
4, 6, 10 and 18 MV x rays, and field sizes were 5X 5, 10X 10 and 20X 20 cm? at SSD 100 ¢cm.
RTAR lead to errors(%) of 2.5t0 12.6, 1.7t0 10.9, 2.7t0 8.5, 3.1t09.9, and 1.0to 19.1;
PTAR errors were —0.7t0 2.3, —2.1t0 1.6, —1.1t0 2.2, —0.3t0 3.9, and —2.0to0 6.6; and
ETAR errors were 0.7t0 2.5, 0to 3.1, —0.1 t0 6.8, 3.4t0 9.2, and 1.0 to 18.6 for **Co y rays,
4,6,10 and 18 MV x rays, respectively. Survey results showed that about 50% of the institu-
tions used measured data obtained by themselves. Basic beam data acquisition should be
self-contained.

Key words: External photon beam therapy, Radiation treatment planning, Inhomogeneity
correction, Quality assurance
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Table 1. List of commercial treatment planning systems
available in Japan
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Fig. 1. Example of uncertainties in clinical dosimetry (at the 95%
confidence level, AAPM, 1984)V,
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Fig. 2. Example of spatial uncertainties (at the 95% confidence level, AAPM, 1984)".

Teble 2. Dose calculation algorithms employed in
the commercial systems

Dose calculation algorithm Method

Percentage depth doses
Empirical formula
Tables

Central axis depth doses (CAX) Tissue-air ratios (TAR),

Tissue-peak ratios (TPR)
Empirical formula

Tables

Off-center axis ratios (OCR) Empirical formula
Tables

CAX * OCR Tables

Pencil beam

(irregularity shaped field) Gaussian distribution

Isodose shift

Effective SSD

Oblique incidence, Ratio of TARs or TPRs
inhomogeneity correction S+ (Ratio of TARs)
Power law TAR
Equivalent TAR
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Fig. 3. Scatter-air ratio for circular beams at a depth
of 5cm (%Co y rays, calculated from the data
of B. J. R Suppl. 179).
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Fig. 4. Comparison of isodose curves calculated by regular field
(left) and irregularly shaped field (right) modes for 4, 3 MV

X 13,

/0070 v FORMRIE, LT 1 om, &
HEEELTOSem IR TH 29, X, 770 v Pk
HYUHEMBEL TONRIC L 2BRICEESH 2
LEbRhB,

4.3 FREIBSEHBFORED

THAUBEREFORBETE L, —HoEELXR
& QTR TUL, — KR L BFEIR 2B 2 e E
TEAEPRAEINTWS, BEBOBEX, %
LSRR B SAR Id BEL ¥ — 7 $ B I SPR
% FvsT Clarkson DESFHIC IO RkD 3,

SARY i3, EI L VEHEMNZHEETFORDO A % E
RU-EBRYEETH S, Lo, TAR LEREC
SSD iKKBFEL B VO TERKYTHY, flixdbdb
NEHIEE RT3, Fig 3R L3512,
SAR(SPR &) XSS OEZE 2RI ITER K &
LEIZESLTH Y, WEOEMERA X I P12
KDOWTEMERC L DR T HHEE IR,

SPR #2334 13 TPR BZBHEFEHIC O W T
FREINTORLVOTEELZET S, o) A—%¥
P70y 7 OFEEBOMERC HEERLY
HTHD,

Cunningham 57 L ERN &% (ZHEEHEBOHHIE
EAREER AL TWwa, IhoDHELRHE
AL TWAEHEER S 223, EHlfE»SHHIEH
WABERFRECE RO AT LRI HIER 5k,

FHBEOBRETEL FNFNOAHAE S
U 5T HRERHEFOFE 2TV, Zho 2 ME
LTRDD, 5T, B30 1 BRNOTR
HARESNFOHERETH S, Lol, QR E
B TREERMER 22 2DT, (1) RDOHE
RV DL H 50, BEREG TR, Bohi
R CLIBHFOEANBRINE?, ZOHE
WEHEEBOSHETLTY ZARIREAANR SR
T,



158 AR 5=

Beam axis
p=1..01 3cm p=1.01
3cm
p=1.01 10 cm
(a) Standard lung phantom (b) Clinical lung phantom

Fig. 5. Lung model phantoms to check the calculation algorithm for inhogeneity

correction.
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Comparison of inhomogeneity correction facters (CF) calculated by three calculation algorith-

ms with measured values along the beam axis of the phantom of Fig. 5(a). %°Co y rays, SSD 100

cm.
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Fig. 7. Comparison of incomogeneity correction facters (CF) calculated by three calculation algorith-

ms with measures values along the beam axis of the phantom of Fig. 5(a). 18 MV x rays, SSD
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