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Abstract

A Study on the Behavior of the Free Space Scatter dose
in X—ray Diagnostic Room

Hyun Joo Oh, Sung Soo Kim, Young I Kim*
Han Young Lim*’, Heung Tae Kim*
Who Min Lee, Hak Sung Kim, Sang Suk Lee**

In this papper, when the X-ray exposure condition is 70, 90, 110 kV, 10 mAs, FFD
180 cm, FSO 10x 10, 3535 cm, toward the 36 x36x15cm acryl phantom, the free space
scatter dose rate at the 15th points in X -ray diagnostic room was measured by electrometer
and 1800 cc ionization chamber. Therefore, the free space scatter dose distribution profile
was drown, and then, the free space scatter dose contribution percentage was investigated.

The obtained results are summarized as following.

1. The X -ray tube leakage dose rate of the experiment generator at the 1 m from focus was
measured maximum 85 mR/hr, minimum 20 mR/hr, therefore, this values was appeared
below the KS rules.

2. The free space scatter dose become to larger at the primary X-ray beam around area,
and lower at the back ward X-ray tube. The maximum values were 3,812 mR/hr at the
front Lt «+ 1 m - 45° point, minimum 117 mR/hr at the back ward -+ 1 m + 180° + point.

3. As the more tube voltage and field size increase, the more free sapce scatter dose contri-
bution percentage become to increase, as to 90kV from 70kV, increase to 12 %, to
110kV from 90 kV, increase to 18 %, and then, become to 11 % at the 10x10 cm and
87 % at the 35x 35 cm.
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4. The 89 % of the total producted scatter ray occured from acryl phantom, at the X -ray
tube housing 6 %, at the front - side - back wall 5 %.

5. The free space scatter dose contribution percentage at the one point build up 80 % from
the phanton direction, 14 % from the X-ray tube and collimator direction, 2.2 % from
the front wall, 1.8 % from the side wall, 1.7 % the back wall.
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X —ray tube

Acryl Phantom Collimator Table 1. Relative sensitivity of PR—18 cham-
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Fig 1. Block diagram of scatter dose measure-

ment.
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Fig 4. A place figure of diagnostic X-ray room,

and the free space scatter dose distri-

bution at the 1, 2, 3, 4m point from
is 110kV,
FS 35x35cm,

focus,
10 mAs,

acryl phantom 15 cmt.

exposure condition
FFD 180cm,

Table 2. The producted scatter radiation dose and percentage from the various materials.

F - S(cm) 35x 35 10x 10
kV 70 90 110 70 90 110
scater
material\ mR/hr, % |mR/hr| % [mR/hr| % [mR/hr| % |mR/hr| % |mR/hr| % |mR/hr| %
X —ray tube 25 |24] 32 |15| 52 |15] 20 [123] 23 [9.2] 35 |93
Collimator 42 | 4| 76 |36 117 |35] 23 [14.2| 33 [133] 67 [175
Phantom 890 |84.8] 1,882 |88.6] 2,966 [89.2] 61 [37.8] 133 |535| 215 |56.4
Front wall 36 35| 57 |27] 9 |27] 20 [12.3] 21 [84] 24 |63
Side wall 35 33| 53 |23| 74 |22] 19 [11.7] 20 |80 21 |55
Back wall 22 20| 23 [13] 26 |o09] 19 [11.7] 19 |76 19 | 5
Total 1,050 |100] 2,123 | 100] 3,325 |100| 162 |100| 249 |100| 381 |100
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Table 3. The free space scatter dose con-
tribution(%) as a function of field

size, to the 1m points at the tube

focus.
FS .

KV Ocm [10x10cmi{35x35cm|ZEA %
70kV | 2.6 11 86.4 100
90 kV 1.9 11.1 87 100
110kV 1.8 11.2 87 100
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Table 4. The free space scatter dose contribu-
tion(%) as a function of tube voltage,

to the 1 m points at the tube focus.

kV .
RS 70kV | 90kV | 110kV |Z&H %
0cm 24.6 29.2 46.2 100
10x10cm| 19 31.6 49.4 100
35x35cm| 19 31.5 49.5 100
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Table 6. The free space scatter dose shield ef-

fect of lead apron under the condition
of fluoroscopy, exposure condition is
70, 90, 110kV, 4 mAs, FFD 100 cm,

FS 35x35cm, acryl phantom thick-

ness 15 cmt. unit ; mR/hr.
A hield
}/ pron sTie no yes |effect(%)
70 2,234 43 98.1
90 4,078 79 98.1
110 5,368 158 97.1

Table 5. The direction contribution rate(%) and the free space scatter dose toward the one point
(A point in Fig 4) from the various materials direction.

F - S(cm) 3535 10x 10
kv 70 90 110 70 90 110
open
roction mR/hr, % [mR/br[ % [mR/hr| % [mR/hr| % |mR/hr| % |mR/hr| % |mR/hr| %
Tube and collimator| 266 |16.2] 434 |14 | 629 |14 | 46 [18| 63 [157] 72 |153
Phantom 1,250 |76.6] 2,494 [80.3] 3,607 [80.3] 147 |58 | 272 |67.7| 432 (724
Front wall 42 |26| 67 |22 100 [22] 21 |82] 23 [57| 26 |44
Side wall 39 |24| 56 |1.8] 80 [18] 21 [82| 23 |57| 25 |42
Back wall 36 |22| 54 |17 77 [17] 20 |78]| 21 |78| 22 |37
Total 1,633 |100] 3,105 | 100] 4,493 [ 100] 255 |100| 402 |100| 597 |100




9OkVolME el ZEg FHE3maA FHU
FAdego) 1/522 #ase] 98 % AA7MEHA
on, 110kVA ¥ 1/402 ztaste 97 % 2}
Ha#ds dehidc 13y g zeger 3
A7k HAGE #9, F d2FIH & 2 Tl
B AEY FaddFel 9F g & 7 o

At

V.

(N

=2
—

A XA 294 g FABAF
B9, FAZA oM FI FLA
B Y 7z E EHI Az
2o 488 4
1 2 Aggxe XA#gx] sEdzxke 23

oz28E 1m AgdA H3 8 mR/hr

A 20mR/hr2 ZFATFEY TFAHA °)

Eizddab A=
2. 24 Im F9A FAdAg] Hug

& A .z -1-45° $IX A 3,812mR/hr

93, HAAE= Fw-1.180° HHA

117 mR/hr2 12t &AM HoldF 5 Ho

A Fw.180° YAAA 3 HA HAoh
3. FUATAY BE JldEE #HY F7H

et 70kVelA 19 %, 90kVelA 315 %

110kVel Al 495 %2 Hx, FAler ®WF

JgJME 10x10cmoj = 11 %, 35x35cm

e 87 %= F7HUTH
4, Ak By 89 %7F WEAAM LAHAU

T, XAARAE 6% A5 - FH HAA

5% A% LA
5, F7Ad g By Wy JldzEs dF

ek A 80 %, XABZR FFAA 14 %,

Ae 8 BaoA 2.2% FH ¥ WA

1.8 %, T3 & W3kl M 1.7 %7t H3ch
6. Al 27 dlolMe HoZEd g% ¥

oo e
do o W
X olo

gekage A ans 70, 90kVelM= 1/
522 7+ 98 % BAE AHER7F AN
o 110kVil M= 1/4082 97 % 2#H &z}
7b Al
o7 e A E o, FIHi
T4 9
283 Agste FAd AFAd 4
7} HE AE RALE JHEE Fo3,
ol &3 AY, Aol FH % B
oz AE dA jFnBA o]Fo

xch

oo N & o

Sboo% mu 2 mu o

-

o)

A
g

¥ IR el
i
oo ooy,
Kl T

£

#3128

1. /NEF - 4 XKIRB R AR OKELROSE), H
ApSHE R B ek, H49% 8L b
1383, 1993.

2. B A By INVKBRBREIIBITSEA
#HEL, AARSBERSe%HE VOL. 47,
No.8, p.1346, 1991.

3. h¥E ALY T T VR IZRY 5 ERE
HABEALMIZONTEE2HR) T4 VIR,
H AR R e 3k, VOL. 47, No. 8, p.
1345, 1991.

4, INBY - B L K= TVKBBEIIBITAER
WELR B BONE, B AKRMNEER e
3 VOL. 46, No. 2, p.190, 1989.

5. W - 4t L R— 8 INBICET D ENEELR
BAOAONE(E ), HABHREGES

Z VOL. 486, No, 8, p. 1313, 1990.

6. HH -4 LA T —F VBB D BELR
BAOMIZONT, HAKRHEREMGR S,
VOL. 46, No. 8, p. 1313, 1990.

7. it - A X EROMEXE AT b
IVERAR, U ARSI E S & HaE, VOL. 40,
No. 5, pp. 738~739, 1984.



