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It is important to precisely evaluate patient dose from a diagnostic X-ray in order to investigate medical

exposure reduction. As a method of evaluating patient surface dose, computation with existing data based on
exposure in air is generally used. With this method, backscatter factors and absorbed dose conversion factors
are given by the parameter of the effective energy or the half value layer, making this procedure complicated.
We developed program software (Surface Dose Evaluation Code, SDEC) that computes the surface dose
automatically, using the backscatter factor and absorbed dose conversion factor calculated by using X-ray
spectral data. Because the measurement of effective energy or a half value layer is unnecessary, SDEC is a
useful evaluation method.
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Fig. 1 Average output data (exposure per mAs at 1 m)
installed in SDEC as default data.
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Fig. 2 Absorbed dose conversion factors calculated by
equation (5) using X-ray spectral data.
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Fig. 3 Schematic diagram illustrating the definition of the
differential backscatter factor. Cited from refer-
ence.'
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Fig. 4 Diagram to illustrate weighting factor, F, for differen-
tial backscatter factors. Cited from reference.
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Fig. 5 Backscatter factors for square fields calculated by equation
(7) using data of differential backscatter factor.

Table 1
surface doses shown in Table 2

X-ray examinations and exposure conditions, which are used in the comparison of

No. Examination kV mA sec FFD FSD Field size at FFD
1 Skull (AP) 68 320 0.16 100 80 30.5x25.4
2 Cervical spine (AP) 70 320 0.08 150 140 25.4%x20.3
3 Lumber spine (AP) 70 320 0.16 100 80 30.5%25.4
4 Lumber spine (LAT) 90 320 0.16 100 75 30.5%x25.4
5 Abdomen (AP) 70 320 0.12 100 80 43.2x35.6
6 Wrist joint 50 100 0.025 100 95 20.0x12.0
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Table 2 Comparison of C;, BSF and surface doses for X-ray examinations shown in Table 1, obtained by the usual method

and SDEC
No Exposure at 1 m Customary method SDEC
' [C/kg] C/[Gy/C/kg]l BSF Surface Dose [mGy] C/[Gy/C/kg]l BSF  Surface Dose [mGy]

1 6.67x10° 35.67 1.399 5.20 35.70 1.342 4.99

2 3.52x10® 35.67 1.395 0.89 35.71 1.346 0.86

3 7.10x10® 35.67 1.396 5.52 35.71 1.348 5.34

4 1.14x10* 35.75 1.427 10.34 35.84 1.399 10.16

5 5.31x10° 35.67 1.480 4.38 35.71 1.356 4.02

6 1.31x10° 35.58 1.327 0.069 35.60 1.260 0.065

Table 3 Surface doses for X-ray examinations shown in Table 1,

obtained by SDEC using exposure [C/kg] calculated from
the average output installed as default data

Exposure at 1 m [C/kg] SDEC
No. Calculated from the average output Surface Dose
installed in SDEC as a default data [mGy]
1 7.30x10° 5.46
2 3.86x10° 0.94
3 7.71x10° 5.80
4 1.32x10* 11.76
5 5.79x10° 4.37
6 1.85x10°® 0.092
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Fig. 6 Image of the SDEC window.
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