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— A Study on measurement of scattery ray of Computed Tomography —

_71_31 EH%U.T’_ olotbd L

I-DOl_'l —LO

2T - AFW - AgA - 0B

ru

—JEY —

2 A 308 9B RIS ol8d Aye) Ante] F3Ee g sk Aol A
ol 353 Astriee] R s dEEdA e O dAS ARga g Ads gEEdd
A2E o83 ArlE tRT F7istelet AdEr) AAte] el 8 AR o &g 7i37) ol
2 Roleke A7t =gk ARoltt, ofof] Hilsl thaateddef Alojd] g4t B ol $2 E oA}
B0] %8k EUE 95 T8la b AL Al #gdulolM el AN IES S A9
W%g M Has @ 4 e PEe YolumA sjeirh

i 2y - 2001 11€5E] A 1370 SR ® ishEdd HA 85 A3t 9
A 258 IR STt #9210 AFHAF SN Axdid A fagls #dxde
AMgsldar, olw HAkE WEAYg &4 DAL CT HEAF 244 F5-8 WED16 cm Plexglas)¥
BRE HE@32cm Plexglas)g ARESIGTE At &L AR £84 Survey Meterd]
Radical Corporation, model 20x5-1800, Electrometer/lon chamber, $/N 21740] Reader(Radiation
Monitor Controller model 2026)3 G-M SurveyE o]83Fdt), AHebxle] 23 ¢a)y= Axsl chzghodd
i HIAR AJFARPL F2 SFdhs Aol #x BI1R ¢t 82 € HEREC] EYdhs &Y
T 9E 283 AR 2 Al AN (socenter) S 2RE] 100 cmEE Aol S50

2 -7 A 2R 2830 A3 DY APEEL FEES] Al wet e
Zpolg Holal x Ade) wARF= thedt 2gith

1) 203t 9E529TAY SRAFF N (socenten) A FE] Aoldu] Bxl IR Alole] Al H

377 cme| QI ofuf A A AEHA WL RAAFE oF 100 mR/week7bA] TR EXE
wadov}t FF &840 2,58 x 10 C/kg(100 mR/week) ool Z27& wi&3k3 gIdch

2) Absl Aol SAFFT A M (socenten R E Fxt 2 BEAPT EUshe FUE 57

Ao] Aele Bt 439cmolYL, oluf 4ARbAE Aol ZAZHA| e XFE SRt EEE Byoy
oisRel ol 58w 2,58 x 10° C/kg(10 mR/week)olfle] 28 W& YLk

3) IpHIE 270 o] FIZFTAI (socenter) oXFE 100 am=Rs FRofe] Alghdake. Ao wet g

2 a7t Uik

a & : g AR e st 9EE AR o8 vgo] Sk L theE Ynt
X4 Z3 vngls o JGdHe] v FA wxpd oz Qg HEa) A o kEE rhsAdol
w9 Tt Aikst GEEgAer e g BE 2Folets AMEAA] HsliMe AAIGA AR
B 323 ¥ FEUp SdEoRln BE Ak ARMRE Hae Mg g Hge e AT
g & Qe O FeTiel B8 =8 ol Wol} & Roz Azdd,

.37 .-



Eier A & 83X Vol 26, No. 2, 2003

[. M E
ARE 977 AR TR ZAsges 47l
AAtel FHAl EAst] I dA= F7iU =3 Zo)
o] BAE FAST ok WS Arande shiz
HOoRE AL ¢ fFo] AT Zojr}, oje} ol
QI7te] A&l 2] - THHA o g FEs v HAHlole
AT ABIHOE TRT & Ak AL
Aol FX(cosmic rays), A|ZPTAMA(radiation from
soil and rocks), 2F=3} ZEZX}£(radon and its prog-
eny), SIAFS] AAHAA Fo] om QFHAHL
2E RWAR, WA A (fallout), BXFE AJdA
o] HAFA Fo| QT

o174 FFAF HEALAL
Ho

¢

K1
T
(i;;_:
o
=)
1
o
o
5
o
o,
o
b
iitad
s
N
o myu 4

o,
o
=2
=

X4 ZIA AW SN st X9 FHEEE
e 80l Bl IFste A PAMIAAS
Q

51 AT o] Boke] @7t mgat
of uhels] HAA ol AlRtdo] EAE oz Qs
o

Fig. 1. XMRIOIA BkR} E| & oF

ol Aok old) AP A HEL o
Qe shelehE, A GERGAU AoAn B4
HEATL 2YSHe SYUR 92 T9n 84 L BE
A o7 AelAe] HEAYS) e vhS FasuE A
THAlY WSS HBsPI Setsks o] Btk ol
B APelE A4S HSRAAY AolAy 34 17|
F 99 B 0 HEAE] 2Yske FYE 92 19
384 A A BGAUeIHS) Ak RS 2%
ST ARAY MBS Y HaS T & Y U

orobn 117 5

L

0. 2370y X 8

1. S0

2 d7e o2 20019 11ERE 2002¢ 797HR)
AgaA 137 FEHYE 2 iEEe) AAEel |
L83 AL dSHIAAE LR shinh
olF AAL A= 134, BAF FHl= 11t CAF A= 1
ik, Az "Hx] 59 w|qkel A= 104, 5doA 10
do] 13df, 109 o] # AHj= 2thych, AWFAl X-
Aol F FABISE 108 A0 mjgho] oo, 109kl A
209 A782 8of], 209telA 30%F AW 4tl, 309F &
70 ol 4t

2. o172 wr

AR ZAA BIAEBL HBAF SN Axs
oA HiL % =
S ER
HE@D16 cm Plexglas)¥ Z2H-8 HE(P32 cm Plexglas)
& AgSiET. ARHde 23S BARAA
Survey Meter?l Radical Corporation, model 20x5-
1800, Electrometer/Ion chamber, S/N 217409] Reader
(Radiation Monitor Controller model 2026), G—M Sur -
vey(Cincinnati Ohic 45242, dosimeter model 3007,
S/N 64-1286), Victoreen made in USA, Victoreem
660-1, S/N 12839 probe(d 12.5 cm, Victoreem 660-5,
S/N 1382)& ©]-83t it

A S] S AAEE DEEFAdA BAM
ZAZAAE 2 BEshes Alodl S B A o
I g 9 BEAEo] E¢the 2UE 9% 191 o
A A7 Al SA=REA A (isocenter) 2 2 EE 100 ecmE]
= AHIA SHsIH(Fig. 1. 2).

oft
S\
o
ofo
o
E
Q
~
K
I
g
ol
B[\
o

o
k

o

23g

.38 -
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Fig. 3, Local dose distribution 120kV of Siemens
Somatom Plus-s
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Dose distribution

The diagram below shows the dose distribution through the
gantry and patient table at the height of the center of the gantry,
Dose distriubtion is measured with a cylindrical PMMA phantom
(diameter 32cm length 16cm). Measuring values in Gy (Air
Kerma) per 1mAs scan at 140 kV and a 20 mm slice,

150m  100m 050m 000m 050m 100m  150m

1.50m 00121 00326 00421 00450 00405 00315 00086

1.00m 00038 00175 00762 00958 00750 00241 00034

0.50m 0.0018

0,008
0.00m 0,0018 0,0015
0.50m 0.0045 0.0038
1,00m 00302 00487 00768] 0.105% 00743 00476 00277
1.50m CO26 00300 00367] 00442 00364 00291 0005

2.00m G010 0019t 00212] 00225] 00208 00185 00155

2,50m 00120 00128 00135] 00134] 00132 (0126 00111

3.00m 00084 00092 00094 00092 0094 00090 00085

Fig. 4. Local dose distribution 140KV of Siemens
Somatom Volume Zoom
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+ Abstract

A Study on measurement of scattery ray of Computed Tomography

Cho Pyong Kon - Lee Joon Hyup - Kim Yoon Sik - Lee Chang Yeop
Dept., of the diagnostic radiology Anam Hospital of Korea University Medical Center

Purpose : Computed tomographic equipment is essential for diagnosis by means of radiation, With
passage of time and development of science computed tomographic was developed time and again and
in future examination by means of this equipment is expected to increase. In this connection these
authors measured rate of scatter ray generation at front of lead glass for patients within control room of
computed tomographic equipment room and outside of entrance door for exit and entrance of patients
and attempted to find out method for minimizing exposure to scatter ray.

Material and Method : From November 2001 twenty five units of computed tomographic equipments
which were already installed and operation by 13 general hospitals and university hospitals in Seoul
were subjected to this study. As condition of photographing those recommended by manufacturer for
measuring exposure to sactter ray was use. At the time objects used DALl CT Radiation Dose Test
Phantom fot Head (§16cm Plexglas) and Phantom for Stomache($ 32 cm Plexglas) were used. For
measurement of scatter ray Reader (Radiation Monitor Controller Model 2026) and G-M Survey were
used to Survey Meter of Radical Corporation, model 20X5-1800, Electrometer/lon Chamber, S/N 21740,
Spots for measurement of scatter ray included front of lead glass for patients within control room of
computed tomographic equipment room which is place where most of work by gradiographic personnel
are carried out and is outside of entrance door for exit and entrance of patients and their guardians
and at spot 100 cm off from isocenter at the time of scanning the object,

The results : Work environment within computed tomography room which was installed and under
operation by each hospital showed considerable difference depending on circumstances of pertinent
hospitals and status of scatter ray was as follows,

1) From isocenter of computed tomographic equipment to lead glass for patients within control room
average distance was 377 cm, At that time scatter ray showed diverse distribution from spot where
no presence was detected to spot where about 100 mR/week was detected. But it met
requirement of weekly tolerance 2,58 % 107 C/kg(100 mR/week).

2) From isocenter of computed tomographic equipment to outside of entrance door where patients
and their guardians exit and enter was 439 cm in average. At that time scatter ray showed diverse
distribution from spot where almost no presence was detected to spot with different level but in
most of cases it satisfied requirement of weekly tolerance of 258x10° C/kg(100 mR/week),

3) At the time of scanning object amount of scatter ray at spot with 100 cm distance from isocenter
showed considerable difference depending on equipments,

Conclusion : Use of computed tomographic equipment as one for generation of radiation for
diagnosis is increasing daily, Compared to other general X-ray photographing field of diagnosis is very
high but there is a high possibility of exposure to radiation and scatter ray. To be free from scatter ray
at computed tomographic equipment room even by slight degree it is essential to secure sufficient space
and more effort should be exerted for development of variety of skills to enable maximum photo-

graphic image at minimum cost.
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