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ABSTRACT

This study was an investigation of the anode heel effect caused by changing the angle of the x-ray tube. We
established the following conditions for experimental measurements: 70 kV, 30 mAs, focus-detector distance of
100cm, and a collimator setting of 35X43 cif. The measurement points were set up at the center of the collimator
and extended to each side in intervals of 3.5cm, with points Al, A2, A3, A4, A5, A6 on the anode side and
points C1, C2, C3, C4, C5, C6 on the cathode side. We measured the entrance surface dose from point A6 to
point C6 with each point perpendicular to an x-ray tube. And we did the same when measuring different angles
of the x-ray tube from 15 to 30 degrees for every point on the anode and cathode sides. Using perpendicular
x-ray tube, we found that the entrance surface dose of the AS point was three times higher than that of the C5
point. Thus, we conclude that if the anode side is placed near highly radiosensitive organs, then there will be less
radiation exposure when using a perpendicular x-ray tube. When imaging using x-ray tube angles, an angle to the
cathode side can reduce the gap of the entrance surface dose on both the anode and cathode sides. When imaging
areas where there are differences in thickness between the upper and lower sides, the angle to the cathode side
that is closer to the thicker area can reduce the gap of the entrance surface dose and capture a higher quality

image.
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I. MATERIAL AND METHODS
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M. RESULT

1. X-4d# +3

T4 ESDE 1,870 uGy® SAEHAIL A1 ol
A 1,760 uGy A3 2 1,440 uGy, A5 -2 724 uGy=
T (Anode) %02 4= ESD7F A Fole A
S w3k ¢1 HolAE 1,970 uGy, €3 HolA = 2,070
uGyl 2 Soltem ¢4 A 2,030 uGy, C5 2 2,000
uGyE oFF =9loy Tl vlsl 1.0848l, 1.064H

=outh TN A A Hor A5 ESD7F &
ERN C FoR A4S 5o o, o]i= Table 13

Fig. 1°] YRt

Table 1. Perpendicular

Distance/3cm Relative ESD

interval ESD(uGy) (take center point as 1)
A6 53 0.03
A5 724 0.39
A4 1,170 0.63
A3 1,440 0.77
A2 1,620 0.86
Al 1,760 0.94
0 1,870 1.00
Cl 1,970 1.05
C2 2,040 1.09
C3 2,070 1.11
C4 2,030 1.08
C5 20,00 1.06
Co 944 0.51
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Fig. 1. Perpendicular. Fig. 2. Anode 15 degrees.
2. %=F(Anode)ZE 15% Table 3. Anode 30 degrees
or—L 22 T2 =Zolo o =0 Distance/3.5cm Relative ESD
& =(Anode) £o0% 5% 4% TS 4 T interval ESD(uGy) (take center point as 1)
Ao ESDF 1,690 uGy, A1 1,540 uGy= YEFRLIL A6 432 025
A3 H2 1,200 uGy= FLART 0718 EA3L A5H AS 853 0.50
2 728 uGyE T4 HU} 0438 AT C1EolAM = A4 1,240 0.72
1,870 uGyR 24 W} 1118 S5 C3HE 2,040 A3 1460 085
Gy= 1214, C5 2 2,060 uGy=E 1.228] SUT} ©] A2 1290 02
woy=s LAl B e 4 ; ye= = Al 1,660 0.97
+ Table 29} Fig. 20 YERJRATE 0 1,720 1.00
Cl1 1,770 1.03
Table 2. Anode 15 degrees @ 1,780 1.04
Distance/3.5¢cm Relative ESD C3 1,740 1.01
interval ESD(uGy) (take center point as 1)
C4 1,670 0.97
AS 362 021 C5 1,580 0.91
A 2 4
5 728 043 C6 1,480 0.86
A4 987 0.58
A3 1,200 0.71
A2 1,380 0.81
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Fig. 3. Anode 30 degrees.
3. ¥=(Anode)% 30%=
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SES Z=0}7) =

7, A3 B 1460 uGy = T R 0859 ERL A5 i) o)z Table 39} Fig. 300 thERIIEh
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4. &= (Cathode)® 15%

=44 ESDE 1,070 uGy, Al HolA= 955 uGy,
A3 2 757 uGyE FTHH Bob 0719 =L A5 A
535 uGy= 0.58] =3tk C13ol = 1190 uGyE 5
G Hoh 1118 S92 C3 A2 1,440 uGy= 1.354],
C5 3 1,620 uGy= 1.514) =3Itk ©|:= Table 49} Fi
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Table 4. Cathode 15 degrees

Distance/3.5cm Relative ESD

interval ESD(uGy) (take center point as 1)
A6 421 0.39
AS 535 0.5
A4 641 0.60
A3 757 0.71
A2 851 0.78
Al 955 0.89
0 1,070 1.00
Cl 1,190 1.11
Cc2 1,320 1.23
C3 1,440 1.35
C4 1,540 1.44
C5 1,620 1.51
C6 1,700 1.59
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Fig. 4. Cathode 15 degrees
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0.798] Z2AT}. o] Table 59 Fig. 591 YERAATL

Table 5. Cathode 30 degrees

Distance/3.5cm Relative ESD

interval ESD(uGy) (take center point as 1)
A6 760 0.64
A5 1,020 0.86
A4 1,150 0.97
A3 1,210 1.03
A2 1,220 1.03
Al 1,210 1.03
0 1,180 1.00
Cl 1,170 0.99
C2 1,130 0.96
C3 1,080 0.92
C4 991 0.84
C5 930 0.79
Co6 860 0.73

"'\.\ e
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Fig. 5. Cathode 30 degrees
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ZoR 15% ZIeE FAE W BESD Atel7b o A
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S=(Cathode)Zr " B} F=(Anode)Z W] E
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Y (Anode)Z: 30% WEko]l o =A] YeRsT
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Table 6. Comparison of the anode and cathode 15 Table 7. Comparison of the anode and cathode 30
degrees degrees
Dist: /3.5 Dist: /3.5
1S i"‘;gival cm Anode(1) Cathode(2) (1)-2) 1S frﬂgival cm Anode(1) Cathode(2) (1)-(2)
A6 362 421 -59 A6 432 760 -328
AS 728 535 193 AS 853 1,020 -157
A4 987 641 346 A4 1,240 1,150 90
A3 1,200 757 443 A3 1,460 1,210 250
A2 1,380 851 529 A2 1,590 1,220 370
Al 1,540 955 585 Al 1,660 1,210 450
0 1,690 1070 620 0 1,720 1,180 550
Cl1 1,870 1190 680 Cl1 1,770 1,170 600
C2 1,960 1320 640 C2 1,780 1,130 650
C3 2,040 1440 600 C3 1,740 1,080 660
C4 2,060 1540 520 C4 1,670 991 679
C5 2,060 1620 440 C5 1,580 930 650
C6 2,060 1700 360 C6 1,480 860 620
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Fig. 6. Comparison of the anode and cathode 15 A6 A5 A2 A3 AZ A1 O C1 C2 C3 C4 C5 C6
degrees Fig. 7. Comparison of the anode and cathode 30
degrees
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Fig. 11. Outlet view
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