J. Korean Soc Ther Radiol : Vol. 13, No. 1, March, 1995 101

IMYE TR HeDFEa 2HdFH YAMB F5H

43R AR ARG e, AF geEd AP

o ¥ 5.2

=Abstract=

¥ 7.2 4 =

Calibration and Radiation Survey of High Dose Rate
Remote Afterloading System

Jeong Ok Lee, M.D., Jeong Ku Kang, M.D! and Sun Rock Moon, M.D.

Department of Radiation Oncology. Wonkwang University, School of Medicine
Department of Radiation Oncology, Chonju Presby terian Medical Center”

High Dose Rate Remote Afterloading system was installed at W onkwang Universi-
ty Hospital in January 1994. In this report, the calibration of a Gammamed 12-i High
Dose Rate Remote Afterloading system and the radiation survey around the facility
after design and construct a shieding room are discussed. The radiation survey of
the facility indicates that the use of ordinary concrete shielding of existing room will
provide adequate shielding. Also, the methodologies for performing source calibra-

tion are presented.
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Fig. 1. Schematic diagram of HDR brachyther-
apy room and survey measurement loca-
tions.
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Table 1. Calculation of Shielding in Treatment Room

Location Tpb(mm) Tconc.{cm) Bt d(m) P{mrem/wk)
A 68 50 3.9x10™* 3 2.5
B 68 50 3.9x10™* 35 1.9
C 40 12+50 6.1x107° 3.1 04
D 5 50 22x107* 4.6 0.6
E 0 100+50 6.3x107" 2.8 4.6x1077
A: Control room, B: Office, C:Upper fioor, E:LINAC room, T: Tenth value layer,
Bt: Transmission factor, d: Distance, P:Dose

Table 2. Exposure Rate Around the Treatment Room
Location A B C D E
Exposure rate(mR/h) 0.4 <0.05 <0.05 <0.05 <0.05
Exposure rate(mR/wk) 0.8 <0.6 <0.6 <0.6 <0.6
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Table 3. lonization Readings and Calculated Activity

lonization chamber
(Calibration factor)

0.6¢cm?® Farmer type
(5.368R/nC)

0.3cm® Rigid stem
(11.05R/nC)

Readings(nC/min)
Activity(Ci)

0.3739%
10.368

0.1832
10.421

o AR2A R Ve ATE AW Ao A
o ARAL Fig. 13 & 722 A=, =
B A ARo) A2e ol xHzY Axge] FAM
T 24e A2 Im "olzl AN Az &
el sie.

2. MElo| B3 Y WAts At

WEAAYe AN E Y5k ea) e
A7F S ok web S Alaw"e] s)EEery 2
o} Aol v Foslch. B AYPo)AE Ir-1929)
7 Avkee 2AHs7) $iste] Isotopentechnik
Dr. Sauerweinrtelld A=Rg 2712 Algsty
th o] 7IF-E ol&3led Ant AwiFhel 9% Fo
71gtat Al F2F AASA KAk AREAol
AHEE Al AuAR Az1A(Victoreen 525)9h
PTW 9] Rigid stem Aeig0.3cm’)elgc}. A=)F
% Fustdel Alol= 20cmel A=RE ¥z 7 F
ol A A . SAsAT). S~ FAAA
2 Adde] gle Aoy 605t A} &
A7 A8Ae] Hoht uiet, HAo| o3t Aleke
F|231817] sl A AN Fodol]l Axsgict. AU
# Aelghatele] A=rt 20cm ZAMISEEL theat
7L AlE o]4-8lo] Axksteichy,

e Rlc;,cc..,. 2)

()l X F7] FollAe] 2Apd=8-(R/sec),
Ri2 A7Al SAz oA RS AAR g, e
AFAL, Cor 29} 7189 MAAS, Cat A
e wAAS(R/C)eltk.  F7IFAvk(air  Kerma
strength)= (1)2]el4 ARE ZAMIFEE o] 83}
o] t}g3} e Ao AT,

sk=x(—V!)zz 3)

e
(3)4¢) S(mGy m¥h)e F71#A9, X(R/h)e
(MAlA A ZAAIS, (W /e) = 0.876 Gy

/RelL, [& AK051 Aelgato]e] Aot}

43 Al r-192449) ¥AFsS AXlsE]
28l 10 Ci®] Ir-192449] F7]% Art&gt 40.84
mGy m?*/h2] & o83t A (2)F o83t A4t
g o2 Ir-19244 9 Wabsg Fekdch. & A
oA A Ir-1924%02) 715 Anpgghe] 7|l
B35 7H9(41.08 mGy m¥/h)Bx} k7t #he o)f-
B B Aage AR Ade] Ay AdEE

gl 4o 7] WEelch
2 ot

1 AR A MY

4AxF ofmHEY Aage 4N AR
F99 oz ARl ZANFE
Table 20 b, S48 olF9) 2ApagEe o

ol
i
K
o, mfnt

mSvell A X nj3E & ¢ vk 9ARF ofzy
29 Mxader Adde] A7 & W) A
AL Alagloll A 1m HeojAl Aol SA% A5
0.1 mR/h oj3k= viebdrt.

2. Mele| &5

Adst A2jgh Alele] A=E 20cmE Fhe) SA3}
T 2AAEES e} 2R RS Akl
LrE 225C, o7Iske 760.5 mmHg, 0.6cm’
Farmer type He|ge] wAASE 5.381x 10°R/C
o ojo] ZApdE-e oheal o] At 5 ot

X = 0.3739nCx5.381x 10°R/C

60sec (4)

=2.014R/min
(A& olgsted AT Hegh Atole] A=zt
1me oo F71% AvMEE A4tz 10 Cid =
ol F71% A9 40.84 mGy - m¥/hE wsdste
Ir-1922] wAl52- Ci 92 o} o] F-3l4rh.




104

Sv=2.014R/min x 8.76mGy/Rx(~1%m)2 5)

X B80min/h=42.342mGy x m¥/h

A= ‘fdﬁf x 10Ci=10.368Ci (6)

=g $j9} F-dgt =44 AgE AA 0.3cm’
9] Aoz WAt S5 9e W 2AISRE,
F71% Avtel WAlee 22k 2.024R/min, 42.56
mGy - m*/h, 10.421 Ciolgich. Ir-1922) XYl o
3] Isotopentechnik Dr. SauerweindiiA] #Aj=1gF =
A Alzdel 0.6cm? 0.3cme] AL o]85he]
£33 A& Table 39 Yelylch. 0.6cm?® Farmer
type Aoz 4% 32 10.368 Cigdx 0.3
cm*el AeEjgto 2 &A% ghe 10.42 Ciglh. F A
ggeor 543 Azl Alolole <oF 0.5%<] zpojr}
viebydcl,

z =

TS VAZF olzERY Al2gE AME)
sisted A2 AL N2 AAS 25T A9 A=Y
4 Ay FAAE(0.1 mSv/week)o)3tE &7] ¢
g AARYY AA7L desicl. 53] J|2AE] v
A A S WAdske] 8AR e A v
F919] o8] Ao didh FAdEe) At % 2Ao)
dosirh weba B Q7oA A uha] 2 Syt
He FF TAYE olZEEY Alage HAste 7]
FAA Fart @ 5 glezle) Azgct =3 71824
A NzA] FEHE o]43 Aol TaEE o]%
2R FA], FANE, FAle] YA 5o
Aol ulasted £ 4 gle] FApibge] Addel 44
gtelel AgzhEc) A4 B2YoiAs dEYs 239
BAE Atol9] AddoA] & Aol 93 A
S B A 4R S aAE By

g 24199 als Y Fa) Algo] g
Hol 7h= Ir-192 499 ZAR A2 i o4
&4 A 4 Qv B3] DEAY9) A A )
3 Q) WX T2} g Feslt) webs B A7
o 4] A8-3F Isotopentechnik Dr. Sauerwein Al
H& o83 AU AESAHL o o vl
del A 5 Qe uhelsl st AA 2 o
TAME A% Azt HyAo] 0.5%0|HE o}F 3

F3tgdcl. 23 Ao wAlbsS AR AxA
3} winsly] fj8 A% A9 ARl AT 4
AsaT SAT WAL Kol A 4.21%0)
ek T Aelghg o187 A 3.68%, 4.21%
o] Aol vhehlisicl. Ezzeld 7709 71l 29
M) Ve ARAY Asp YAl AT abssk
o] ol 1.040+0.0449) HFuIE etz
Basgel®. e} B dAjdxie Aol AAPM
SolA Axdhe 5%0iute] 2.3 Hejel Eojrl= A
olt}”. AF o] Are] A= YA ol4F d,
Adgde] AR AFdhe ARE o148 7 3
N 543 ol43ldE Adwt Tl ¢e Aew
Apa g},

2 g

LTS AAZF ofZHRY AlXEE VIEAEY
A A AL RISt AAEt T (g e o
2 Aol FAEAARE AT A P HE
7IEA e 4 X vHe A A8de e 5 9l
ek =8 10 Ciol r-192 AU W& F71A
oH-E o838t SAT A AL AT AR
o} Z Zol7t GEE 4 5 dHt

REFERENCES

1. Ezzel GA: Evaluation of calibration techniques for
the Microselectron. HDR Activity 1989, 1:10-14

2. BIE7|1E&X TA] MO0-118. WA S 33 4
A6z, AstrjeAzat. 1990

3. Khan FM: The physics of radiation therapy. 2nd
ed. Baltimore, Williams & Wilkins 1994,482-490

4. Kohn ML, Gooch Jr AW, Zajac AJ: Nucletron
microselectron calibration and radiation survey.
int J Radiat Oncol Biol Phys 1991;21:1057-1061

5. Khan FM: The Physics of Radiation Therapy. 2nd
ed. Baltimore, Williams & Wilkins, 1994;418-434

6. Ezzel GA: Calibration intercomparison of an Ir—
192 source used for high dose rate remote
afterloading. HDR Activity 1989:3:13-15

7. American Association of Physicist in medicine,
Task Group 24: Physical aspects of quality as-
surance in radiation therapy. American Institute
of Physics, May, 1974



