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Dose distribution at junctional area abutting X-ray and electron fields

Dong-A University, College of Medicine Pusan, Korea

KwangMo Yang

Purpose : For the head and neck radiotherapy, abutting photon field with electron field is frequently used for the
irradiation of posterior neck when tolerable dose on spinal cord has been reached.

Materials and methads : Using 6 MV X-ray and 9 MeV electron beams of Clinacl800(Varian, USA) linear
accelerator, we performed film dosimetry by the X-OMAT V film of Kodak in solid water phantom
according to depths(0 cm, 1.5 cm, 3 em, 5 cm). 6 MV X-ray and 9 MeV electron(1Gy) were exposes to
8m depth and surface(SSD 100cm) of phantom. The dose distribution to the junction line between
photon(10cm x 10cm field with block) and electron(15cm x 15cm field with block) fields was also
measured according to depths(0 cm, 05 1.5 cm, 3 cm, 5 cm). '

Results : At the junction line between photon and electron fields, the hot spot was developed on the side of the
photon field and a cold spot was developed on that of the electron field. The hot spot in the photon
side was developed at depth 1.5 cm with 7 mm width. The maximum dose of hot spot was increased to
6% of reference doses in the photon field. The cold spot in the electron side was developed at all
measured depths(0.5 cm-3 cm) with 1-125 mm widths. The decreased dose in the cold spot was
45-30% of reference dose in the electron field.

Conclusion : When we make use of abutting photon field with electron field for the treatment of head and neck
cancer we should consider the hot and cold dose area in the junction of photon and electron field
according to location of tumor.

Key words : X-ray, electron, head and neck cancer

*
9,
1
Ha
rlo
[}
S
£
L
i
of
o
£,
]
El
i
)2
re

FH (AR AN o] AFEH IS

91



=

B4 dIpE S BHRHC
ZAME st X-A
Balo] Abgslojorste A$7 Bt
= FAlole] Al AEEc
A S Hole AF7E 7] "ol o
Gy-45 Gy)9] X-4o] A Folle #HF
WARde] zAME A QF Ak iy HE 4
AXE W= 2ol FIhe] WARIZAL §1
WARdo] AR F glofokgitt. o uf o
ut2} wjde] U4 ZHoldlA §4 Aol 34
Zadte] #HFoll WAool 2ANERA] e HA
gapA Bk Y Tl QA A A
Zol7t thg X-Ad3} HAAlo] 133t
| &AFsolo} st A7t Aot a2y X-A
A9 el F5E= ddo] g2r] wi
5]

1

R

[e)
1
-

T

0.
=

>
5

al

A Fragel 2YSHA

(HAN A LA )
o flo o o
g A

o i
lo

I. e H UE

E A3 A Clinacl80 (Varian, USA) A& 7}7]
dA #EHE MV X-A# 9 MeV A4S o] &
sttt FFdEE S Y8 S(X-OMAT V
film, Kodak, USA) fiimE AMH&-3lATh X-OMAT V
filme] 54& dobir] 98k 6MV X-4& o83}
o] solid water phantoml|A] 6MV X-412] Dmax(#
3 AFH) Zlole) filmE A5k 10 em x 10 cm®)
ZAPoER 01 Gy4 GyE ZAPsHAL film densitometer
(WP102 : Welhofer, German)E OD ZHH& Em)=
do] filme] §AJHE AUt

T2 =

. X-Ma} FMXIM TAPHOJ
[o)

Heleel oMy 53

TR T¥ANA FE AHEHE 6 MV X-A3 9
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o2 vmetRth 71E ¢ AFe F] A8l
X-Az A 242re] F4 Ad5E 2ol 0 an(ER),
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. A 1}

1. X-OMAT V film £%

X-OMAT V film2 #AMA=Fe] F7boll e} film
o] w7t Z718t 25 Gy oldelx] EaduE o
FoAot wgA QA AMSEE 1.8 Gy - 2 Gy
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Fig 2. Relative OD curve for 6MV photon at depth 0
cm, 0.5cm, 1.5¢cm, 2cm, 3em(normalized to Dmax)
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Fig 3. Relative OD curve for 9MeV electron at depth Ocm, 0.5cn,
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Fig. 5 Relative OD curve in a plane perpendicular to the junction line
abutting photon and electron field at 0.5cm depth
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Fig. 6 Relative OD curve in a plane perpendicular to the junction line
abutting photon and electron field at 1.5cmn depth
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