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Analyze dosimetry with and without shielding
when amplifying scattered rays
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Abstract The reason for recording dose data when using a diagnostic radiation source is to record and manage
the dose to healthcare personnel and patients. The purpose of this study was to verify the difference in
radiation dose when using diagnostic radiation generating devices and to inform users' awareness of dose
reduction through measurement and analysis of dose in situations with and without shielding. The dose analysis
of each equipment for two Korean C-arms and two German C-arms showed that the Korean FPD type C-arm
had the highest dose value, followed by the German LI type C-arm, German FPD type C-arm, Korean, and I.I
type C-arm. The results of the dose analysis with and without shielding showed that the dose to the human
phantom in a normal atmosphere increased by about 2 times due to scattered radiation, but the dose to the
human phantom was reduced by about 5 times by wearing a shield (0.5mm/lead apron). More important than
the management of radiation dose is the study of how to reduce exposure when using radiation, and since the
radiation dose output from different equipment is different, it is necessary to provide dose information with and

without shielding.
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Analyze dosimetry with and without shielding when amplifying scattered rays
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Table 1. lon Chamber Specifications
Chamber Radical 9010 10X5-1800 ion chamber
Minimum Rate 0.01 mR/hr 0.1 uGy/hr
Maximum Rate 65 R/hr 575 mGy/hr
Minimum Dose 0.1 uR 0.01 nGy
Maximum Dose 230 R 2 Gy

Cine specifications

N/A

Calibration Accuracy

4% using X-rays @ 150 kVp & 10.2mm Al HVL

Exposure Rate Dependance

+0%, -5%, 0.ImR/hr to 20 R/hr, -10% to 65 R/hr

Energy Dependance

15%, 33 keV to 1.33 MeV (with build-up material)

Construction

Polycarbonate walls and electrode;

conducting graphite exterior coating; 1800cm3 active volume; 0.54 kg
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Table 2., Measuring instruments FPD, .| type X-ray tube specifications

N 3= FPD =4 FPD = 11 =49 11
Categorization list
type C-arm type C-arm type C-arm type C-arm
Maximum
130kV 125kV 130kV 125kV
peak voltage
Anode angle 10° 10° 10° 9°
Maximun anode 300W 1000W 300W (2400 S00W
dissipation (2400 HU/min) (81kHU/min) HU/min)
Anode heat 150k] 260k] 150k] 60K]
storage capacity (200kHU) (365KkHU) (200kHU)
Focal Spots * mm 0.3/0.6 0.3/0.6 0.3/0.6 0.6
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Figure 1. Measure the dose at a distance of 140 cm in the direction of A and 140 cm in the direction of C, centered on the

phantom with B side as the center.
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Table 3. Validate average differences in radiation dose

across devices

Unit : pR/min
Classification Std. Sig.
by equipment Lt Deviation L (P)
3= Flat panel
type C-arm 39929.03 174702.866
3t image
intensifier 16886.87 75645.082
oAb 1930708 | 89619372
type C-arm
=9 image
intensifier 2447861 119369.526
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Table 4. Validate average differences in radiation dose based on
location

nit : yR/min

IEZ(:;Z? hife Deff:t.ion B S(i’g)
0° 654.50 953011
45° 574.45 856.215
90° 92767.97 199263.493
135° 530.80 606.563

180° 616.44 822.888 | 66.79%6 | .000
225° 336.76 469.991
270° 22659 565.766
315° 290.03 430.744
Center 130356.05 270085.614
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Table 5. Validate A, B, and C side radiation dose differences
Unit : pR/min
Std. Sig.
Side Mean L. F &
Deviation (P)
A 394.37 480.411
B 7477719 201050.348 138185 .000
C 279.64 538.719
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Table 6. Analyze the general atmosphere on the A side and the presence or absence of shielding on the subject.
Unit :pR/min
General at heri Phantom+Shield
A side e a.rr-losp ene Shields(Apron) Phantom antom el
conditions (Apron)
50kV 3mA % 19 130 21
60kV 3mA 153 33 244 37
70kV 3mA 225 46 372 60
80kV 3mA 298 64 554 93
90kV 3mA 37 83 718 129
100kV 3mA 456 108 333 176
110kV 3mA 542 136 1,075 230
At 306.286 69.857 568.714 106571
¥ 7. B sidee| utdol chy| et DA ol At A ol e 24
Table 7. Analyze the general atmosphere on the B side and the presence or absence of shielding on the subject.
Unit :puR/min
al atmospheri Phantom+Shield
B side el e Shields(Apron) Phantom anom S
conditions (Apron)
50kV 3mA 221 39 291 42
60kV 3mA 367 70 558 81
70KV 3mA 541 102 897 140
80kV 3mA 721 155 1,347 228
90kV 3mA 900 198 1,757 325
100kV 3mA 1,088 255 2,196 436
110kV 3mA 1,287 297 2,677 567
ot 733.000 159.429 1,389.000 259.857
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Table 8. Analyze the general atmosphere on the C side and the presence or absence of shielding on the subject.

Unit :pR/min
C side General a?rrilospheric Shields(Apron) Phantom Phantom+Shields

conditions (Apron)
50kV 3mA 146 40 231 60
60kV 3mA 240 65 414 106
70KV 3mA 31 % 632 162
80kV 3mA 44 131 931 233
POKV 3mA 547 165 1,209 310
100kV 3mA 637 200 1,488 378
110kV 3mA 793 241 1,791 466

Bt 451.143 134.000 956.571 245.000
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