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ABSTRACT

The purpose of this study is to investigate the effect of differences in grid focal distance used in general
radiography on the exposure index and image quality, and to provide useful information for the application of
grids in clinical radiography. With AEC applied and SID set to 110 cm, 30 images were obtained for each focus
distance of the grid at 110 cm, 140 cm, and 180 cm under the same exposure conditions. The dose was measured
using the DAP and ESD, while image quality was evaluated using the SNR and CNR. The exposure index (EI)
was determined based on the values shown in the image. EI was derived from the values indicated in the images.

The mean DAP values at focus distances of 180, 140, and 110 cm were 10.944+0.613, 10.687+0.516, and
9.74+0.588 cGy-cm?, respectively. The ESD values were 1041.75+57.92, 1019.99+49.61, and 930.86+55.77 nGy,
while the EI values were 205.97+11.77, 210.59+10.37, and 193.8+11.86. The SNR values were 28.48+0.62,
28.41+0.64, and 27.13+0.72 dB, and the CNR wvalues were 0.09859+0.004276, 0.09864+0.004378, and
0.09026+0.004783 dB. The differences in the mean values were statistically significant (p < 0.01). The values
were significantly higher at focal distances of 140 cm and 180 cm compared to 110 cm, but there was no
significant difference between the focal distances of 140 cm and 180 cm. The correlation analysis results revealed
significant negative correlations between FD and DAP (r = -0.642, p < 0.01), ESD (r = -0.629, p < 0.01), EI (r
= -0.376, p < 0.01), SNR (r = -0.615, p < 0.01), and CNR (r = -0.575, p < 0.01) for all variables.

The results of this study showed a moderate negative correlation between the focus distance of the grid and the
SNR, CNR, DAP, and ESD, and a weak negative correlation with the EI. Therefore, radiological technologists
should be aware that even when the same exposure conditions are applied using an AEC system, variations in
focus distance of the grid can affect the exposure index, dose, and image quality. Careful consideration is needed
when setting the target exposure index.
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Table 1. Comparison of Exposure Index and Dose by Focus Distance

FD (cm) n Mean+SD min max F p Post_hoc

180 10.944+0.613 10.02 12.03

(cGzifmz) 140 30 10.687+0.516 9.247 11.33 36.654 p <0.001 FD 110 < FD 140, FD 180
110 9.74+0.588 8.792 10.91
ESD 180 1041.75+57.92 956.3 1144

(nGy) 140 30 1019.99+49.61 884.0 1082 34805 p <0.001 FD 110 < FD 140, FD 180
110 930.86+55.77 840.4 1042
180 205.97+11.77 188.83 227.41

EI 140 30 210.59+10.37 181.73 222.84 17.498  p <0.001 FD 110 < FD 140, FD 180
110 193.8+11.86 174.62 217.77

FD is focus distance of grid, DAP is dose area product, ESD is entrace surface dose, EI is exposure index

Table 2. Comparison of Image Quality by Focus Distance

‘p’ is calculated one-way ANOVA and post-hoc is Duncan

FD (cm) n Mean+SD (dB) min max F p Post_hoc
180 28.48+0.62 27.063 29.656
SNR 140 30 28.41+0.64 2691 29.378 39.864 p <0.001 FD 110 < FD 140, FD 180
110 27.13+0.72 25.744 28.665
180 0.09859+0.004276 0.089 0.107
CNR 140 30 0.09864::0.004378 0.089 0.105 34.697 p <0.001 FD 110 < FD 140, FD 180
110 0.09026+0.004783 0.081 0.101

1. SNR is signal to nois ratio, CNR is contrast to nois ratio
2. ‘p’ is calculated one-way ANOVA and post-hoc is Duncan

Table 3. Correlation analysis between independent and dependent variables

FD SNR CNR ESD DAP EI
FD 1
SNR -.615%* 1
CNR -.575%* .998%** 1
ESD -.629%* .882%* 875%* 1
DAP -.642%* .882%* B75%* 1.000** 1
EI -.376%* .835%* .843%* 950%* .944%* 1

1. FD is focus distance of grid, SNR is signal to noise ratio, CNR is contrast to noise ratio, ESD is entrace surface dose, DAP is dose area product, EI is exposure index

IV. DISCUSSION
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