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ABSTRACT

In this research, The way to decrease a patient's exposure dose by reducing the scattered radiation dosage outside a radiation
field with an diagnosis X-ray was examined. The scattered radiation dosage reaching other parts outside the radiation field was
to be reduced by attaching a self-produced 150 x 190 mm’ lead plate to the lower part of a collimator. When a lead plate
was inserted additionally and the scattered radiation dosage of the X axis was measured in the direction of the central X-ray
axis, It was found out to have been decreased by 26 to 36%, and in the direction of Y axis, which was vertical direction from
the central axis, The scattered radiation dosage depending on whether a lead plate was used or not displayed no large
differences. These results shows that the impact of the scattered radiation by the off focus X-ray that was generated around
the focus was bigger than that generated by the shutter of the collimator. Therefore it has been concluded that installing an
additional lead plate in the lower part of the existing collimator can decrease the scattered radiation dosage outside a radiation

field.

Keyword: collimator, scattered radiation, lead plate

I. INTRODUCTION

A

Ay XAB WAPG AE] PR ojgle 2
OJEIE WA BYOIH ZAOEE AoE £ Y
Foltk, Zejulo|r WAL EAloE Alotar] 9]
of Ju3t SheoR X-F3h v-Fol vhate] 5 s7)=

U7}k ron] )4}
Aol Bz Astaly) A2e] frk fiEd%e] o
Sl ZALSE S3elA S0l AebHe B
299:9) 919] A7) JF& Fol WAL Ao
= J1ejakA ko vige] WA B)Eoleki 44
o= o] W wHHW F44 gt WPY Fo

‘IQF

of o

Z4o A= o] ATk 3-5] Yoz AbghAL
A 87 WiF-ek FEjHlolE jF-ellA] A E AL 24
<]

X
AT FRAS o9 AEAE AT 9
=7 S

she] Fejrlolele] shutel HaM%S] ) AL 2
79 g AAAE F7kw Aol A 4
Frol uhe AR AFE S4sha Aebde] o
B AENFE PRAIE LhE da Sk
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Fig. 1. Structure of Collimator.
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Fig. 2. Lead Plate Size.
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Fig. 3. Schematic Diagram of Measurement
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Table 1 Result of X-Axis Scattered Rays [Unit: uGy]

Table 4 Result of Y-Axis Scattered Rays [Unit: pGy]

Tube Lead palate

Current

[mA] 40 cm In 40 cm Out 60 cm In 60 cm Out
125 180.3 181.5 178.5 182.6
160 244.8 247.8 236.9 248.8
200 275.7 320.0 295.3 314.5
250 320.2 374.9 356.5 363.6
320 379.8 452.9 428.9 443.1
400 480.3 554.7 531.5 539.2

Tube Lead palate

Voltage

[kVp] 40 cm In 40 cm Out 60 cm In 60 cm Out
50 27.8 433 21.9 29.6
60 441 68.3 352 47.0
70 574 84.4 50.3 67.4
80 77.1 104.4 60.6 84.4
90 91.8 120.3 70.4 97.9
100 108.2 143.4 84.3 117.0

Table 2 Result of Y-Axis Scattered Rays [Unit: uGy]

Tube Lead palate
Voltage
[kVp] 40 cm In - 40 cm Out 60 cm In 60 cm Out
50 30.2 30.1 31.2 31.7
60 49.1 49.0 53.2 54.0
70 69.2 70.1 78.1 79.1
80 87.5 87.6 101.4 102.0
90 101.8 102.7 118.8 116.7
100 121.6 122.5 143.7 143.1

Table 3 Result of X-Axis Scattered Rays [Unit: uGy]

Tube Lead palate

Current

[mA] 40 cm In @ 40 cm Out 60 cm In 60 cm Out
125 126.1 188.2 150.9 2227
160 145.6 220.9 201.7 296.0
200 196.9 285.8 257.0 375.2
250 276.7 418.7 288.1 4344
320 327.2 525.2 355.0 516.2
400 411.2 641.4 441.1 648.9
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Fig. 4. Comparison of X-Axis Scattered Rays
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Fig. 5. Comparison of Y-Axis Scattered Rays.
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Iv. DISCUSSION
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V. CONCLUSION
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