Spatial dose distribution and exposure dose during lumbar
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During the lateral x-ray testing of lumbar, in order to obtain the optimal image for diagnosis
and to minimize the exposure dose, a glass dosimeter and spatial dose measuring meter was used to
measure and evaluate the exposure dose and spatial dose distribution of each organs.

The exposure dose of the organs have increased as they were closer to the X-ray tube and when the
radiation field was completely opened, the exposure dose was increased. In addition, scattered rays have
increased as the distance got closer to the subject and with the distance of more than 200cm, 95% of
scattered rays was reduced.

Such results can anticipate the exposure dose of patients during the lumbar x-ray test in the future and
it can be proposed as a data for determining the testing methods and expected to be widely used as an
important basic data for reducing the medical exposure dose.
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[Fig. 1] Radiation generator and phantom
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[Fig. 2] lonization Chamber and Electrometer
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[Fig. 4] Imaging of Lumbar spine Lateral
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[Table 1] Distribution of dose in L—spine lateral
examination
Dose(uGy)
Part Field size Field size P
Open Control
Rt. Lens 87.7£1.08 42.3+£0.34
Lt. Lens 79.0+1.19 27.7+0.33
Thyroid 229.7+2.09 122.7+0.57
Rt. Brest 17603.3+90.22 875.0+3.20 <0.001
Lt. Brest 1321.7£6.85 443+2.01
Heart 4204.7+28.75 698.7+2.17
Gonad 569.0+£2.10 160.0+0.94
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[Table 2] The distribution of scatter ray on the distance

Dist. (em) Dose(mR) A
1Stanc m ver:
ancete Up Ver. Down crage
50 1.20 0.65 0.13 0.66
100 0.32 0.15 0.05 0.17
150 0.15 0.03 0.02 0.07
200 0.05 0.02 0.006 0.03
250 0.004 0.004 0.004 0.00
Average 0.43 0.21 0.06
14 -
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[Fig. 5] The distribution of scatter ray on the distance
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[Table 3] The distribution of scatter ray on the

Measurement point

Direction 0 45 90 135 180
Dose(mR) 0.21 0.18 0.17 0.17 0.18

ojdel Aol eFFd HARE AW Ffoll=

A SN2 AARsHE Alo] FAT 2A RS 2L
HEhE 2AaF A4 B 410 HEABS ZolA
st QlAle] JHE Axw & 5 ek £ 2Ajol
271 AN Bad 7] R 24T 5 JES B
A FAAES] B A3} o] Bastele Bod,

Aelol w2 S EAE Hase) e B
7] FAREo] XA H dmel kel Aol 914
stel AAE Adele IERFE Bels AN >

& AR AR
ol¢} Yo WAMlE 28t dd P3|t Al
A AR AL SARRERAl 9w s

of gt

o
N
o
ro,
£l
fo
tlo
offt
ol
ol
2
o
>
>
2
Y,
>~
el
=
Lo,
o
k=
N
2
ot

4. A&

2% 20 XA A4 A S EASS Has) oo dg
o Ao e A7 ko] fralMLA gt B
ZAAZ olgstel BV WEHet FAGELES
=74 97} a4k,

XA} 5% 719 ¥ EA ol
W ZAlokE 913 AL W) A

3 A AR 7SS Atgkdel

r
o
o,

o\ ii‘f o\
il
32
o

7k L.
] 200 cm ol ARE T B% o|e] AtgtMo] 74
= Ak

o] AFt= T QF XA HAF Al #Abo] ¥ &A%
o Zsla A WS AAsk=d A8Z AAFH o

EAFE g e T/ EAED B B
e

REFERENCES

[11 C. G. Kim, “Exposure dose Reduction using Pb

banding of own manufacturing”, The Society of
Digital Policy & Management, 11(6), pp. 269-273.
2013.

[2] C. G. Kim, “Radiation dose reduction effectiveness
of a male gonadal shield during 128-MDCT using
Glass Detector”, The Society of Digital Policy &
Management, 11(7), pp. 237-242. 2013.

[3] “Special medical device health insurance requisition
present condition”, Health Korea News, 2010.

[4] ICRP, 2007. “Recommendations of the International
Commission on Radiological Protection”, ICRP
Publication 103, 2007.

[5] S.G. Kweon, Y.M. Kim, C.G. Kim, Y. Yang, S.Y.
Yang, E.O. Han, "Radiation Control & Magement”,
pp. 79-86, 2012.

[6] C. J. KOTRE, "X-ray absorptiometry of the breast
using mammographic exposure factors”, The Britsh
Journal of Radiology, 83 pp. 515-523, 2010.

[71 M, Y. Kim, H S. Kim "The evaluation of Radiation
Dose by Exposure Method in Digital Magnification
Mammography”, The Korea Journal of Radiological
Science, 35(4) pp. 293-293, 2012.

[8] M, SAUDERS, A. BUDDEN, F. MACIVER, M.
TEUNIS, H.  WARREN-FORWARD, Dose
implications of fluoroscopy—guided positioning for
lumbar spine spine examinations prior to acquiring
plain film radiographs, The Britsh Journal of
Radiology, 78 pp. 130-134, 2005.

[9] K K. L. FUNG, W. B. GILBOY, "Anode heel effect”
on patient dose in lumbar spine radiography, The
Britsh Journal of Radiology, 73 pp. 531-536, 2000.

[10] D. ZWEERS, ]J. GELEIJNS, N.JM. AARTS, L.J.
HARDAM, ].S. LAMERIS, F.W. SCHULTZ, L.J.
SCHULTZ KOOL, Patient and staff radiation dose
in fluoroscopy-guided TIPS procedures and dose
reduction, using delicated fluoroscopy exposure
settings, The Britsh Journal of Radiology, 71 pp.
672-676, 1998.

[11] C. G. Kim, The evaluation of the radiation dose
and the image quality during MDCT using Glass
Rod Detector, The Korea Society of Digital Policy



22 3=gstsl=2x| M53 Mi1s

and Magement journal, 10(2) pp. 249-254, 2012.

[12] M. Y. Jung, D. C. Kweon, S. I Kwon,
"Effectiveness of Bismuth Shield to Reduce Eye
Lens Radiation Dose Using the Photoluminescence
Dosimetry in Computed Tomography”, The Korea
Society of Radiological Sceience journal, Vol. 32.
No. 3, pp. 307-312, 2009.

[13] P. K Cho, 'Distribution of the Scatter Ray in
Fluoroscopy X-ray Room”, JKCA, Vol. 11., No. 10,
pp. 349-34, 2011.

[14] S. C. Kim, D. Y. Won, C. H. Park, K. R. Dong,
"Bone  Densitometry Spatial Distribution  of
Radiation Dose Measurement”, Korean Journal Digit
Imaging Med, Vol. 13. No. 2, pp. 59-62, 2011.

[15] S. K Kim, S. H. Son, "The Measurement and
Analysis by Free Space Scatter Dose Distribution of
Diagnostic Radiology Mobile Examination Area”,
Journal of the Korean Society for Digital Imaging in
Medicine, Vol. 11(1)., No. 05, pp. 5-13, 2009.

[16] R. H. Clarke and J. Valentin, The History of ICRP
and the Evolution of Its Policies, in ICRP
Publication 109,Ann. ICRP 39(1), 2008.

[177 M. Y. Jung, D. C. Kweon, S. I Kwon,
"Effectiveness of Bismuth Shield to Reduce Eye
Lens Radiation Dose Using the Photoluminescence
Dosimetry inComputed Tomography”, The Korea
Society of Radiological Sceience journal, Vol. 32.
No. 3, pp. 307-312, 2009.

[18] S. K Kim, S. . Son, "The Measurement and
Analysis by Free Space Scatter Dose Distribution of
Diagnostic Radiology Mobile Examination Area”,
Journal of the Korean Society for Digital Imaging in
Medicine, Vol. 11(1)., No. 05, pp. 5-13, 2009.

K KEAIH

7 # 7H(Chang-Gyu Kim)
2003 8¢ : shddiga oighed
E] gt (o]gHbAt)

- 20119 3¢ ~ &A g gsta
BARSAFA 2%



