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= Abstract =

PURPOSE : To investigate the effect of asymmetric jaws for delivering a uniform accurate

dose of radiation to the junctions.

METHODS & MATERIALS : A linear accelerator with a set of asymmetric jaws(varian
600C, 2100C, 2100CD with 4mev, 10mev, 10mev). Dose disribution was measured at the
junctions with films in phantom, Total 10X 20cm® with each 10 X 10cm’ in deviation of +

Tmm jaws.

RESULTS : Film dosimetry showed the accuracy of asymmetric jaws depending on the

machine_

CONCLUSION : Understanding the mechanical characteristics of the use of half-beam at.

the junctions, without hot or cold regions.
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INTRODUCTION

In the treatment of head & neck and breast
cancer, precise dose delivery is essential to achieve
locoregional control and to minimize complications,
All traditional techniques of field matching have the
“potential problem of cold or hot spots at the field
junctions. This problem is particularly important
when treating gross nodal disease or primary tumor.
Cold spots are particulary problematic in the treat-
ment of gross nodal disease or primary tumor,
because they may compromise tumor control, In
addition, Hot spot may include match-line fibrosis.
Advantage of half-beam include dose homogeneity
at the junctions.

This study used the asymmetric collimators (also
known as an independent jaws) system provided
with our Clinac 600C, 2100C, 2100C/D linear

accelerator. This study was to investigate the effect
of asymmetric jaws for a delivering a uniform dose
at the junctions,

METHODS & MATERIALS

Equipment

+ A linear accelerator with a set of asymmetric
jaws,
Clinac 600C, 2100C, 2100C/D(4MV, 10MV)

- Video Densitometer (Wellhofer dosimetric WP 700
i)

- Film(Kodax X-omat V)

- Polystyrene phantom

Verification of dose uniformity
For our quality assurance program the usual digital
display tolerance for a given field size is +0.0,
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0.1, 0.2mm. We measured this tolerance with the
asymmetic jaws with or without gap. A films was
placed between 1.0cm(Build up factor) top-15cm
(Scatter ray factor) bottom in uses of 4MV and 2.5
em(Build up factor) top-15cm(Scatter ray factor)
bottom in uses of 10MV. The dose at a matching
point was measured by setting the asymmetric jaws
of the fields to the £0.0mm,.x0.17mm, *0.2mm
position. The fields were defined by closing the
superior half with the asymmetric jaws(@® X1=0.0,
X2=10, @ X1=0.0, X2=10, @ X1=0.1, X2=10, @
Y1=0.0, Y2=10, ® Y1=0.0, Y2=10, ® Y1=0.1, Y
2=10) the inferior half of this field was collimated
@ X1=10, X2=0.0, @ X1=10, X2=0.1, ® Xl=
10, X2=0.1, ®Y1=10, ¥2=0.0, ® Y1=10, Y2=0.1,
® Y1=10, Y2=0.1) were double exposured. These
measurements were performed with 4MV & 10MV
photons.

Veritication of dose uniformity at the junction was
the uses of Wellhofer system. films were scanned

superior to inferior direction,
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Fig. 1. Shows that the beam shaping system of
Clinac. From source to upper jaw(Y field
decision) is 35.1cm and to lower jaw(X
field decision) is 44.8cm. The basis is SAD
100cm.

RESULTS

We have studied the dosimetry of asymmetric jaw
system(provided with the Varian Clinac 600C, 2100
C, 2100C/D). Our study shows that the effect of
the asymmetric jaw on the dose distribution. The
accuracy of the asymmetric jaws may vary, depen-
ding on the machine. As a result of over or under
dose of the field junctions. Dose inhomogeneity
ranged from 80-111% when X1=0.0, X2=0.0(600C)
and X1=0.0, X2=0.1(2100C) and Y1=0.0, Y2=0.1
(2100CD) was used between fields a ideal uniform
dose detected at junctions(Table. 1),

Table 1. Dose distribution of asymmetric jaws at the

juntions,
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Clinac 600C used dose homogeneity ranged from
100-97% (when nogap. was used between X1=0.0,
X2=0.0mm) there was 3% dose variation.

2100C used that from 100-97% (when +0.1mm
was used between X1=0.0, X2=0.1mm) there was
3% dose variation. 2100CD that from 100-94%
(when +0.1mm was used between Y1=0.0, Y2=0.1
mm) there was 6% dose variation. The origin of
the graph represents the junction of matching fields
with asymmetric jaws(Fig. 2).
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Fig. 2. Density difference of asymmetric jaws.

Fig. 3. Clinac 2100C/D were 3-D numerical analysis(left-side) and 3-D Plane analysis (right-side) shows
that the films in phantom were scanned at Dmax with £0.0mm, +0.1mm, +0.2mm gaps with 10
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* X1=0.0, X2=0.1 = 100%-97% (3% dose veriation)
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X2=0.1 = 98%-86%(12% overdose)

- X1=0.1,

- Y1=0.0, Y2=0.0 = 100%-92% /(8% underdose)

- ¥1=0.0, ¥2=0.1 = 992%-93% (6% overdose)
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< ¥1=0.1, Y2=0.1 = 99%-85%(14% overdose)

DISCUSSION & CONCLUSION REFERENCE

The uses a‘pair of asymmetric jaws to achieve a 1. Ching T.C., Culbert H., et al; The half field
uniform dose at the junction of the lateral head & tdchnique of radiation for the cancers of head
neck matching anterior supraclavicular lymphnode and neck. Int. J. Radiat. Oncol. Biol. Phys. 5:
fields and breast(chest wall, intramammary) match- 1899-1901, 1979.
ing supraclavicular lymphnode fields. 2. Khan F.M., Gurbi B.J., Deibel F.C. ; Dosimetry

Our study shows that the effect of use of half- of asymmetric x-ray collimators. Med. Phys,
beam at junction without hot or cold regions. 13 :936-941, 1986.

We recommend that the asymmetric jaws calibrated 3. Gillin M., Kline R.W. ; Field separation between
routinely when using half-beam technique, lateral and anterior fields on a linear accelerator,

Because the accurate uniform dose of junctions. Int, J. Radiat, Oncol. Biol. Phys, 6:233-237,
The specification of the digital display should be 1980.
kept to +0.1mm to maintain a accurate dose vari- 4, Devineni V.R., Keisch M.E. ; Medical Dosimetry
ation from the prescribed dose at junctions. for treatment of head and neck cancer. 17 : 57-

' 60, 1992.

5. Huizenga H., et al ; Accuracy in radiation fields
alignment in head and neck cancers. 11 :181-
187, 1988. )

6. Khan F.M. ; The physics of radiation theraphy
williams and wilkins, Baltimore, 182, 1984.



Hici3 ZalololEle) MERE £X
AAREGE JHH G N QAE FA F e
HHE WS BYS - ASE - U

FAR e Srute] A9 ) F 49 (Supraclavicular lymph nodes) @] HFALA X} & (Half-beam

techmques)oﬂ AolA Bt A Ze]d o (Asymmetric collimators) H&9 F4-A 3 HIH 90|
& A ZF(Uniform dose) & FrEstid & F4& Axaitth

% APL My 71&7] (Clinac 600C, 2100C, 2100CD)E o] &34 1 AuiA = AMevst 10Mev
g AHEstAT. dvAE R Hdld FA A (Build-up) 3 F84He+4 (Back scatter-ray)-& 112 8t
4dE9 9 - offol BEL AXAFIZ, £0.0mm, 0.1mm, 0.2mmZ ooy 712 & F
o] FAFAY AFESE S AT '

2323 7|AER vd ZevolHY AREE/} gEE ¢ 5 AT F, 600CAAN =
X-jawg AHE3te] 0.0mmz 7P—. F2 %%E W, 2100CoME X-j w% AHS-3kd 0.1mm

DAE FUe W 7 ol4H AFLEE YBAT, 21000DHE Y-jawd AHEate] 0.1
mm A T8 W 25 ﬁ%‘%j‘i% 2L & AT
ged 2 AASS oo 2e 28 98 4 Ud

t}]z‘g ZelnjolH 9 54& otshs ol %36}?«13}1 /\}55”4

L ATESAY A ABA, YA
9} &L’-\_ (cold spots) §lo] F53 MFELEE
Aoz Algdt},



