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= Abstract =

Homogeneous Dose Planning to Paranasal Sinus with the Partial
Attenuation filters and Wedged Beams in 6 MV Photon Beam

Tae Jin Choi, Ph.D., Ho Joon Lee, M.D. and Ok Boe Kim, M.D.

Therapeutic Radiology, School of Medicine, Keimyung University, Dongsan Medial Center,

Taegu, Korea

The homogeneous dose planning is one of the most important roles in radiation therapy. But,
it is not easy to obtain a homogeneous dose to paranasal sinus region including the ethmoidal
sinus with conventional irradiation techniques.

In this experimental study, the authors tried to get a homogeneous dose at PNS region, but the
nasal cartirage does not exceed the tolerance dose, with anterior-posterior beam and two both
lateral wedged beams. Used three fields were shielded with full thickness of blocks to preserve
the eye-balls and with blocks of one half value layer to create a homogeneous dose at the whole
treatment volume.

The dose computations are based on the three dimensonal structure with modified scatter
contributions of partial shielders and attenuated beams in 6 MV photon beams.

The dose distributions of mid-plane is examined with Kodak verification films and teflon-
embedded TLD rod (1 mm diameter and 6 mm length) to confirm the computed dose.

In our study, the whole PNS regions have shown within 85% of the resuttant isodose curves
with relatively homogeneous dose distribution.

The results of dose computation and measurements are agree well within 5% uncertainties.
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Fig. 1. Simulation film (AP) of PNS irradiation. with 6
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((PUgm * D Wu) ant T (PUgm * D Wi) L

D (Uam)

+ (PUgm D+ Wi)g) /100
((PUap*Dm*Wu) anr+ (PUgp* D Wi

D (Uap)

J100 ceereeeerremnnnns

)

R

)

Wi

+(PUap D

2 ANT,

=]
(=,

ofefo} o] HejHrl,

A
T

H]F (WU) anr

Wt

PUdp‘PUdm) DmR W|R
Dmiant

(

) Dmy Wi+

—PUdm

((Pugp

)

—PUgp

PUm

(

=t

el ut

=+

b}

©
jus

wpz e o]

=
=

A=

‘0‘4

5| OL
o}

ﬂmo
s
<
N
=
o) o
mh L
- B
oy X
= A
o ET
AR
L
EARENT'Y
Y
o o
o)
7
—_ U.*
~
N o
wmo el
- =
R

MV photon beam. The numeric value indicates

Fig. 2. Simulation film (Lat) of PNS irradiation with 6
the thickness (mm) of Lipowitz metal.



186

[E5]

Procedures for Step Filter
. transverse cutting
. attaching
. plastic bandage
. cutting on blocked line
. horizontal cutting
without upper rounded cut board
. plastic bandage

3
4
rounded
cut board

small pin

[Sa =N VRS

(o]

Fig. 3. Preparation of partial attenuation filter with block cutter.
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6 MV Photon Beam

N x 10 cn?
SSD=100 cm

Open Beam

Off-Axis Dist.
2.4 cm

Blocked Beam

Off-Axis Dist.
2.4 ¢m

-9 -6 -3

3 6 9

Of f-Axis Distance ( cm )
Fig. 4. Dose Profile curves of open field in 2.4 cm upper of axis. Small width
of curves indicated the region of ethmoid surrounding the 80 mm
thickness of Lipowitz metal for eyeball shielding.

Fig. 5a, b. Designed the partial attenuation filter for AP (a) and lateral field (b).
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Fig. 6a. Computer generated the dose planning of
maxillar and nasat sinus with partial attenuation
filter and 45° wedge filter. The prepared dose
weight of ant-posterior and both lateral were
500 : 250 : 250 in tissue dose. The square and
numerics mean the identification of given
blodk.

Fig. 6b. Computer generated the dose planning of
ethmoidal sinus with partial attenuation filter
and 45° wedge filter. The prepared dose
weight of ant-posterior and both lateral were
1000 : 60 : 60 in tissue dose.
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Fig. 7. Nominal linear accelerator potential (MV) as a
function of attenuator thickness.

Nominal Acceleration Potential

Fig. 8. Dose Distribution of mid-sagittal section of
phantom head. Irradiated fields are Antero-
posterior and bothe lateral beam of using the
partial attenuation, 45° wedge filters.
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Table 1. Compared Percent Depth dose of open field
with 45 degrees of Wedge Filter

De%etﬁném Open Beam 45 Wedge Beam
Dmax 100.0 100.0
5 871 88.4
8 751 759
10 67.8 67.9
15 51.8 521
20 39.0 391

36 17 33

47 63 78

Depth[mm] in phantom (central)

Fig. 9. Comparison the dose distributions of computer generation of central
axis and that of the teflon-embedded TLD measurements with the
humanoid skull phantom (#5). See text for beam weight and partial

attenuation filters.
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Fig. 10. Comparison the dose distributions of computer generation of 2.4 cm
off-axis and that of the teflon-embedded TLD measurements with the

humanoid skull phantom (#3).
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