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Comparative Evaluation of Kerma Area Product and New Fundamental of Kerma
Area Product on Radiography
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Abstract Kerma Area Product (KAP) is best indicator of radiation monitoring on radiographic examinations, KAP can be
measured differently depending on the X-ray irradiation area, air kerma, souce-skin distance, type of equipment, etc., The
major factors are exposure area and the air krema., The KAP currently used only considers the exposure area with X-rays
and has a problem that KAP is always excessively overestimated from the dose received by an actual subject. Therefore,
in this study, in order to measure the accurate KAP, a new area dose calculation that can be calculated by dividing the
area where the actual Xray is irradiated is presented, and the KAP is the real area, We compared and analyzed how
much it was overestimated compared to the dose. The Skull AP projection and seven other projection were compared
and analyzed, and the KAP was overestimated in each test by 52% to 60%, In this way, the effective KAP (EKAP) calcu-
lation developed through this study should be utilized to prevent extra calculation of the existing KAP, and only the ac-
curate patient subject area should be calculated to derive the accurate area dose value. EKAP is helpful for control the
patient's exposure dose more finely, and it is useful for the quality control of medical radiation exposure,
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Table 1, X-ray inspection site and conditions

Milliampere

Tube Voltage distance
KVD) seconds )
(mAs)

Skull AP 75.00 25.00 100.00
Skull Lat, (a) 77.00 25,00 100,00
Skull Lat, (b) 77.00 32.00 100,00

Hand PA 50.00 5.00 100.00

Elbow AP 55.00 5.00 100.00

Elbow Lat, 50.00 5.00 100.00

Foot Lat, 55.00 8.00 100,00

Ankle Lat. 55.00 5.00 100.00
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Fig. 1. This picture showed X-ray
examination of Skull AP projection
- T w
Fig. 2, Air kerma measured on X-ray
table without phantom
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(a) Skull AP
Fig. 3. Real object area measured on ths lamge J software
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Table 2, Air Kerma, kVp, total area and Real object area of each examinations

total area (cm?) real object area (cm?) air kerma (MGy)

1.33

Skull AP 885.44 384.02 1.33
1.33

1.44

Skull Lat., (a) 1148.58 448.85 1.45
1.44

1.98

Skull Lat, (b) 893.76 488.17 1.99
1.98

0.11

Hand PA 546.00 253.05 0.11
0.11

0.14

Elbow AP 551.93 228,03 0.14
0.14

0.10

Elbow Lat, 477.52 228,03 0.10
0.10

0.23

Foot Lat, 512.40 211,53 0.23
0.23

0.14

Ankle Lat, 418.14 189.18 0.14
0.14

Table 3, Calculated kerma area product, effective kerma area product and over estimated ratio

kerma area product (MGy - cn) effective kerma area product (mGy - o) over estimated ratio (%)

1181.17 513.08 56.56

Skull AP 1180.29 512.69 56.56
1180.29 512.69 56.56

1658.55 648.13 60,92

Skull lat, (a) 1665, 44 650.82 60.92
1657.40 647.68 60.92

1777.68 970.97 45,37

Skull lat, (b) 1779.47 971.94 45.38
1776.79 970.48 45,38

62.02 28.81 53.54

Hand PA 62.24 28.91 53.55
61.97 28,78 53.55

77.98 32.22 58.68

Elbow AP 78.04 32.24 58.68
78.20 32.31 58.68

51.33 19.77 61.48

Elbow lat, 51.04 19.65 61.50
51.47 19.82 61.49

118.56 48,94 58.72

Foot lat, 118,62 48,96 58.72
118.97 49.11 58.72

60.17 27.22 54.76

Ankle lat, 60,12 27.20 54.75
60.58 27.41 54,75
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Kermaareaporduct = Air kerma X Total exposure area
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Air Krema = Total exposure area/ Kremaarea Product
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