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ORIGINAL ARTICLE

Optimization of Digital Abdominal X-ray Imaging Techniques to Reduce Radiation Dose
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Optimization of Digital Abdominal X-ray Imaging Techniques to Reduce Radiation Dose

Somsak Sanit*

ABSTRACT

This experimental research aimed to develop digital abdominal radiography techniques that could
reduce radiation dose while maintaining adequate diagnostic image quality. Data were collected from 82
patients between January and March 2025, including gender, age, weight, height, abdominal thickness, kV, mAs,
and Dl values. These data were used to calculate patient radiation doses and and to analyze parameters for
establishing new abdominal X-ray exposure techniques.

The results showed that after implementing the new technique, the average patient radiation dose
significantly decreased from 1.43 mGy to 1.31 mGy, representing an 8.39% reduction (p = 0.024), which is lower
than Thailand's 2023 diagnostic radiation reference level. The effect size of this reduction was moderate
(Cohen’s d = 0.51, r = 0.25) indicating not only statistical significance but also meaningful clinical relevance.
Regarding image quality, after technique development, all images fell within the appropriate Deviation Index
range (-3 < DI < 3), showing a 39.02% improvement from the original. Correlation analysis revealed that tube
current-time product (mAs) had a high positive correlation with entrance surface dose (r = 0.825, p < 0.001),
abdominal thickness showed a moderate positive correlation (r = 0.432, p < 0.001), and tube voltage (kVp)
demonstrated a low positive correlation (r = 0.160, p = 0.005). No factors were found to correlate with the
Deviation Index.

This study benefits both patients and physicians by reducing patients' radiation risks while improving
image quality for diagnosis. The findings may also apply to the development of optimized radiographic
techniques for other anatomical regions. However, the study had certain limitations, including data collection
from a single hospital and a limited number of radiographers, which may restrict the generalizability of the
results. Future research should expand to multi-center studies and include patients with both high and low

body mass index (BMI) to provide more comprehensive and widely applicable evidence.

Keywords: Abdominal radiography, Entrance Surface Air Kerma, Deviation Index
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Plain abdomen supine, KUB (cm) (kVp) (mAs)
X (SD) X (SD) X (SD)
Min-Max Min-Max
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