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Considerations on Methods of Constructing Isodose Curves from Minimum Experimental Data

Report II. Dose Distribution for Oblique Incidence in Coobalt Teletherapy
by

Yoshio Onai, Toraji Irifune and Teizo Toraru

Department of Physics, Cancer Institute, Tokyo

Methods of deriving an isodose curve for oblique incidence from normal isodose curve have been
reported by several workers. These are:

1. the effective SSD method

2. the effective attenuation method

(i) Exp (41h) method

(ii) the method by correction factor per unit length

(iii) the approximate formula by Murison and Hughes

(iv) the tissue air ratio method

3. the isodose curve shift method

In these methods, the isodose curve shift method may be the simplest one. According to the formula
by Murison and Hughes, the oblique isodose angle ¢ shown in Fig. 1 (b) depends on SSD, the effective
attenuation coefficient and depth, besides the angle of incidence. It will be necessary, therefore, to vary
the distance of shifting the normal isodose curve with these conditions.

In this report considerations on this problem were made experimentally and theoretically.

From the results of comparing the values obtained by three methods, which are the effective SSD
method, the Murison and Hughes’ formula and the tissue air ratio method, with measured values, it was
found that the values by Murison and Hughes’ formula, in which the effective attenuation coefficient
calculated for each SSD, field size and depth was used as shown in Fig. 2, gave the best agreement with
measured values (Figs. 3—6). Consequently; by analysing the oblique isodose angle calculated by this
formula it will be possible to obtain the reasonable shift method,

The results of this analysis are shown in Figs. 7—13, comparing with the shift methods of 1/4h, 1/,2h
and 2/;h.
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In clinical practice it may be recommended to use “‘the shift”” indicated in Table 1 to correct for the

oblique incidence.
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Fig. 1 Diagram showing symbols used in dosage calculation

for oblique incidence,
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Fig. 2 Variation of ptq4 with field size and depth at SSD 25cm and 50cm.
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Fig. 3. Comparison of calculated and measured

values of oblique incidence isodose curve.
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Fig. 5 Comparison of calculated and measured
values of oblique incidence isodose curve.
SSD 60 cm, field 1010 cm, angle of incidence
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Fig. 6 Comparison of caclulated and measured
values of oblique incidence isodose curve.
SSD 60cm, field10x 10cm, angle of incidence 45°

S50 60cm, 10 10cm

5 45
0}_ LI O L I I | T 2- ||
L o - 3 h
- “~~ h
- :\ h
5f S
~ 2
A i
L 2h
ok
[ -2
i ~gh
15
i ~&h
B
20+
25L

1343

K4S S DI/ S S DBV CELINE L 7
D%, Zhik Farr!®, Garrett 83581 Ty
2 X ORBET X BHWEJOMEI e ShTwin
Wi T, shie {(F+d+h)/(E+d P ofIE R 3
ME, ERRIREGE L RA LR CERE S .
SREIRBEEIE S SD, BHHEFR IO
MW TR 2 2 i &R 2, < in
5.
Z O FIT2\ T Murison-Hughes o F L%
WTHREEMNZS.
Iv. ZiREmiRiseiioss

1. MEZMBEE Lt WRIASA

5 BOMEBREL BT REHELLEL LA
WA S % Murison-Hughes o 3E sz X b i
BLi, R
Fig. T The angle of incidence for which no ot;r—

rection is required to normal isodose curve,
provided that the error of 5 9% is allowed.

=t Field
o = Bx 6em
£ —10x10
k| I

B 15 %15 Depth
- 10 cm
o 20
s e )
=1 —— 20
£ 10 e=m—— s
s i ———— 20
g

0 1 1 | 1 1 | 1 1 I I

0 50 100
SSD cm
Fig. 712 8 S D& #ic &> Tk 3O

HERT DT, 10cm & 20em D FEE THIE A2 LR &
L7eWREASHA (el 2R L.

Zhwe k h FIASHAPIELT chhiE, Bat
FF10x10cmE Tk S SDR L OESIL L b3 R15
X 15emik 10emiZREf & CTHERE RO FIE I LEET
TWEZRZ D,

2. FIASA30E

Fig. 8, 9 LU 10HBI AL A30EE, F10cn
TonT, FhrthREE 6 x 6 cn, 10x10cnds
XUI5X 15emDHFE D S 8 D & L4 B ihdR o A
Ao« D ERBIOWTUR L.

— 61 —



1344

Fig. 8 Variation of oblique isodose angle with
SSD for an angle of incidence 30°, field 6x
6 cm, depth 10cm.
curve (1) from Murison and Hughes' formula.
curves (1’) show the error limits 4=5 9% for
curve (1)
curve (2) by tissue air ratio method.
curve (3) by effective S8D method.
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Fig. 9 Variation of oblique isodose angle with
5SD for an angle of incidence 30° field 10
»10cm, depth 10cm.

curve (1) from Murison and Hughes’ formula
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Fig. 10. Variation of oblique isodose angle with
SSD for an angle of incidence 30°, field
15x15¢m, depth 10cm.
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Fig. 11 Variation of oblique isodose angle calc-
ulated from Murison and Hughes’ formula with
field size and depth for SSD 25c¢cm and 35cm,
showing the respective error limits & 5 2 for
the shift '/;h and !/;h. Angle of incidence 45°
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Fig. 12 Variation of oblique isodose angle calc-
ulated from Murison and Hughes’ formula
with field size and depth for SSD 50cm and
60cm, showing the respective error limits
+59 for the shift '/;h and ?/;h. Angle of inci
dence 45°
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Fig. 13 Variation of oblique isodose angle calc-
ulated from Murison and Hughes’ formula
with field size and depth for SSD 80cm
and 100cm, showing the respective error
limits & 5 9 for the shift */;h and ?/;h. Angle
of incidence 45°,
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Table 1. * The shift *’ whice should be applied
to normal isodose curve to correct for
oblique incidence

Angle of incidence

SSD | Depth | g 450 | 0~30° [ 0~10°
““The shift >
gg up to 10 —gi—h
2(0) up to 15 —él,—h ‘—é-hh 0
133 up to 20 é: —h

h is the difference in thickness between the nor-
mal to the axis of the beam and the real surfa-
ce, measured along the ray passing through the
point considered.
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