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Variation of Dose due to the Wound Electrode of lonization Chamber
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Abstract

Nowadays the risk of radiation is getting more serious, so we must know the exact dose that
was irradiated, Because very high radiation dose is used in radiation therapy field. We used the
ionization chamber which measure the radiation dose in this study. We tried to know the
incorrect result from the distortion of geometric structure of ionization chamber and we studied
how to find the distortion of geometric structure of ionization chamber. We used a radio
fluoroscopy to find the wound degree of electrode of ionization chamber and a reconstructed 3D
CT image to analyze the wound degree of electrode quantitatively. we measured degree of
distortion by comparing with absorbed dose of normal electrode and wound electrode. The
comparative result is not absolute dosimetry at specific point but relative dosimetry between
thats. We measured 4 MV ,10MV photon with same absorbed dose and dose rate. The degree
of distortion of wound electrode was totally 55 ~7.2%, and there was no difference between
two energies. The variation induced from radiation dose to be irradiated and dose rate, and the
degree of distortion from wound direction also was almost similar value. We could find that the
geometric structure of ionization chamber that can influence a basic measurement of radiation
dose can be changed by old usage and inattention of management in this study, especially
winding of electrode can be happened, in radiation therapy field, It is very important to keep
precise radiation dose quantitatively.
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12 1. lonization Chamber image of fluoroscopy
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13 2. wound variation of electrode

12l 3. Winding direction of indication
(anterior view : +, lateral view : ++)

12! 4. A reconstructible image of ionization chamber
(64—Channel CT)



206 s

H
i
|ste
ol
o
rr

£X| '08 Vol. 8 No. 11

A ko] gk Ao F7} (absolute dosimetry)”} ohd A
AR 7181eH 28 7H HE e a¥A] e (E

4
i,
fira)
2

=& 7H) dEgae] ddgrtE sk
o]-ggt FApA ] oA & AA Ao A AR
FAA Y] 7P AU AI] AMV e 3ol A 4t
Q1 IOMVE ARE-8t 72+ 2] Dose$} Dose rate

i3
rlrooo

Iy
‘*?

ol
o
-

=

it
_lm’
o
[
=
fuf
I
I
_E‘
rir
B
E
b
A
o
N
)

lo 1y
%\Lr

1}7‘1]7} AAASFE 5% o] s Hvke A2
ofg- g-2lek whek AR glelsolty. Tablel - 2
ol A 2] N& HAChamber, += AWk 23, ++= AP
o] FE 474 vepliar vk =9 A4 Chamber
tiu] ¥)78%4 Chamber?he] MiE&S ¥ol 285 &
st A3} gh& vkt

v =28tz 88| (AAPM) Y] Awhe] Axeks 1
W EA 2] H(specification point)ol] FE A EE +3%,
4 AHe tE A H(@ll other points in target
volume)oll & A#Fe £5%7H4] 82 s ot
[13]. =3 ICRU report 249 Aake W Fokol] F
= A2 e Meke] £5%(The dose to a tumor
should be delivered to within +5% of the prescribed
dose)2 Bt JrH14].

H 1. lonization currents measured of 4MV

150 + 1588 93.8 6.2
++ 1584 93.6 6.4

1682 100
200 1584 94,2 5.8
++ 1.579 93.9 6.1

1683 100
250 + 1582 94 6
++ 1.582 94 6

T00MU

3.389 00
50 + 3.18 93.8 6.2
- 3.179 93.8 6.2

3.387 100
100 + 3.178 938 6.2
++ 3.174 93.7 6.3

3385 100
150 3.174 94.3 5.7
++ 3.169 94.1 5.9

3367 100
200 + 3.174 94.3 5.7
++ 3.16 93.9 6.1

3.37 100
250 + 3.171 94.1 5.9
++ 3.161 93.8 6.2

T50MU

5.084 100
50 + 4767 93.8 6.2
++ 4,768 93.8 6.2

5.082 100
100 4.766 938 6.2
=+ 4.763 93.7 6.3

5.074 100
150 + 4.757 93.8 6.2
- 4.756 93.7 6.3

5.052 100
Dy + 4755 94.1 5.9
=+ 4.744 93.9 6.1

5.056 100
250 + 4752 94 6
++ 4746 93.9 6.1

50MU
Dose rate 23 At HEs 2}
(nC) (%) (%)
N 1.694 100
50 + 1,591 93.9 6.1
++ 1.59 93.9 6.1
N 1695 100
100 + 1,589 93.7 6.3
++ 1,588 937 6.3
N 1.693 100



100

4.861

N

lonization currents measured of 10MV

¥ 2.

+ 4.567 94

160

50MU

4.534 93.3 6.7

++

=25

Dose rate

«©
«©
o M~
S o
- (o)
<
©
Te)
% v
D
z 4+
o
<
N
0
o)
o [Te)
o <
— ()
() ()]
(V] ™
© v
z o+
o
[e0)

4.534 93.3 6.7

+

93.3 6.7

1.52

1.629 100

N

100

4.864

N

4.559 93.7 6.3

+

320

160

1.528 93.8 6.2

+

1.521 93.4 6.6

++

4.539 93.3 6.7

++

1.628 100

N

N 4.863 100
+ 4.556 93.7 6.3

400

+ 1.529 93.9 6.1

240

4.549 93.5 6.5

+

93.6 6.4

1.523

1.635 100

N

92.8 7.2

1.518

320

il

V.

1.5622 93.1 6.9

++

1.636 100

N

400

Hr

1.533 93.7 6.3

+

1.529 93.5 6.5

++

%= (uncertainty) 7}

100MU
3.249

100

N

+ 3.069 94.5 5.5

80

o

7H5:719] E 3 (out-put) 2} AH-A

[}

93.3 6.7

3.032

4+

1)

100

3.241

N

1 gke] Tkl ¥ AA e

=

160

AAPM} ICRU9|

ki3

o
ey

anl

oJtH15]. ¥t}

al

K

94

3.047

+

93.6 6.4

3.033

++

=y
o
wE
0
B
3
oF %
I+ o
oK
Ko—
<
S 5
T K
T o
ﬁ el
X
5 M
o
W
el
wr W
o o
©
o o
© o
— (o)
™ <t
< <
NS
™ ™
=z +
o
<
(V)

Za7o] gl

iz

=3y

g

EE

A%

13
=]

= 49

A7
Ak e & o 4%

93.6 6.4

3.034

++

100

3.245

N

AR e

a7HE

+ 3.039 93.7 6.3

320

3.034 93.5 6.5

++

Ale

s}
=

afjoF

100

3.247

N

400

3.045 93.8 6.2

+

af el

)ell <]

A 5

s

93.6 6.4

3.038

4+

]

(e}

o1 el
B

thd, 1 g

g

o] Ay

150MU
4.858

ok

oy

el

ijN

N

100

N

+ 4.562 93.9 6.1

80

4.537 93.4 6.6

++




208 st2EEXSE|=2X| '08 Vol. 8 No. 11

sis1e] A<, o) e oo W

30, 2l of o2 I
A 8 ™ B oox K
ol ol o
> = e
9,
fo
ol
2
o
=
1o

LB

V. 2

[

1. 3% Chamber®] 574 A% & 100%= B%AS
o}, MV photon®] ¢ =3 # Chamber®} 47
Chamber9}e] 2xH= 1t 6.04% ©]SiT)

2. 2% Chamber?] 27 s 100%2 RS o,
10MV photon®] 74-¢- ==t ¥ Chambers} A4
Chamber$}9] 2= 33t 6.16% ©] U Th

WAPE o] &8k 1] oY Eof T 53] AR

A= Behd e wAL210[22] o 7] =F
LR

al s =
GO MAS Q1A|3}Y] of HaL WiiEel 2 A4 st
THEo] Ule 342 odz g o Az
AgEA ] 71 7184 7129 Ao &3
AE7} o] Y A 4 gl whef oYl AiE Az
& o] &allA A9 712421 parameters 783},
71 dlo]E & o] g3l ExlolA FoquE AFS A
AT o} Q1AEHA] Sish= systemic dlHE
A3 F AbarE BT Aolt) 1B ER AFGARE o
]

v

LU s )
>
>
a2

m
O
o
= o
il

P sl

o
Ho

[1] K. J. Shirish, Handbook of Dosimetry Data for
Radiotherapy, CRC Press, 1993.

[2] L. Ortiz, ICRP Publication 86, prevention of
accidents to patients undergoing radiation
therapy, ICRP, 2000.

[3] M. H. Saiful, A. Pedro, S. Haijun, "Comparison
of the IAEA TRS-398 and AAPM TG-51
absorbed dose to water protocols in the
dosimetry of high—-energy photon and electron
beams,” Phys. Med. Biol. Vol.46, pp.2985-3006,

O

[4] BHE =t 01, oA, "SA 710l uhE Lol ]
—xde) AR B FH ) A AR a2, e

AN E S A, A1, Al4E, pp.322-329,

[5] D. Greene and J. B. Massey, "The Use of
Farmer-Baldwin and Victrometer Ionization
Chambers for Dosimetry of High Energy
X-Radiation,” Phys. Med. Biol. Volll,
pp.569-575, 1966.

[6] F. T. Farmer, The Design of Thimble Chamber
for the Farmer Dosimeter, Medical Physics
Department Newcastle General Hospital, 1971.

[71 K Derikum, "Measurement of saturation
correction factors of thimble-type ionization
chambers in pulsed photon beams,” Phys. Med.
Biol. Vol.38, pp.755-763, 1993.

[8] J. M. Havercroft and S. C. Klevenhagenet, "Ton
recombination corrections for plane-parallel
and thimble chambers in electron and photon
radiation,” Phys. Med. Biol. Vol.38, pp.25-38,
1993.

[9] N. Takata and Z. Yin, "Diffusion Loss of Ions
and Charge Collection Volumes for Thimble
Type Ionisation Chambers,” Radiation Protection
Dosimetry, Vol.81, pp.229-232, 1999.



[10] A. Janelle, Williams, K. Suresh, and W. Agar,
"Energy—dependent polarity correction factors
for four commercial io nization chambers used
in electron dos imetry,” Med. Phys. Vol.24,
Issue 5, pp.785-790, 1997.

[11] G. P. Bamard, A Study o cwity Ion
Chambers  for use with ZMV  X-rays,
Communication from the National Physical
Laboratory.

[12] M. Peter, K. Tomas, H. peter, The Physics of
Radiotherapy X-rays from Linear Accelerators,
Medical Physics Pub, 1997.

[13] AAPM TG 53, "Quality assurance for clinical
radiotherapy treatment plannig,” American
Association of Phys icists in Medicine, Med.
Phys. Vol.25, 1993.

[14] ICRU Report 24, Determination of Absorbed
Dose in a Patient Irradiated by Beams of X or
Gamma Rays in Radiotherapy Procedures,
International Commission on Radiation Units
and Measurements, 1976.

[15] F. M. Khan, The Physics of Radiation Therapy,
nd ed., Williams & Wilkins, Baltimore, 1994.

[16] R. C. Tailor and C. Chu, Equilibration of air
temperature inside the thimble of a
Farmer—-type ion chamber, Med. Phys. Vol.25,
Issue 4, pp.49%6-502, 1998.

[17] B4, olFd, 24, "A712d BARKIA
(IMRT)®] 82} Argejo) A thdat o] 243
EHo] Ageel mAE ', HIHPAMIA
71483 A, A8, AZE, pp.1-5, 2006.

[18] o]%dl, =&R], A3]s, "MDCT A= S04
2%9} hHo| w2 ¥ A3} Ionization Chamber
9] Calibration %1% d=Fe] wlag 7} o8k,
AN97, #1=%, pp.49-55, 2008,

[19] o1&, H24, Fals, AP 348 A3

=

f

o

b o

s}

fiA h=4

O FLA = = = o NS
S s 54 9 o] 24 1 gkeuEtE

gl

A, AL, A1E, ppl84-187, 1992.

o,

Joy

A A4, A23%, pp.138-143, 2006.

[21] A. Nisbet, D. I. Thwaites, “A dosimetric
intercomparison of electron beams in UK
radiotherapy centres,” Phys. Med. Biol. Vol.42,

pp.2393-2409, 1997.

[22] D. 1. Thwaites, "A dosimetric intercomparison
of megavoltage photon beams in UK
radiotherapy centres,” Phys. Med. Biol. Vol.37,
pp.445-461, 1992.

X Xt A 7Y

% 4 ‘HJung-Nam Kim) 3|

5]
D HRAPAEE] S AP A A

23} e-businessd}

o] A %{(Jae—Seung Lee) x5

- 2007 29 A St ZACEAL
e

= 2007 ~ A AT AA
G (PA 3

Ul 2
2008 19 ~ @A« dEgtn Hay
<FHROR> ¢ WAPIR S, WARIA S, WA




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


