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Score Term Definition
1 Non- Unacceptable for diagnostic purposes. Little or no clinically-usable diagnostic information (e.g., gross
diagnostic underexposure or extensive motion artifact) and should be repeated.
. Acceptable, with some technical defect (motion artifact, body habitus/poor X-ray penetration, or patient
2 Limited D s i .
positioning, but still adequate for diagnostic purposes).
3 Diagnostic Image quality that would be expected routinely when imaging cooperative patients.
Good, most adequate for diagnostic purposes. Image quality that can serve as an example that should be
4 Exemplary emulated

Clinical Study Results

On average, no significant overall preference difference was
detected between the SmartGrid and anti-scatter grid pairs
(mean difference = 0.0, 95% CI[-0.12, 0.12], p =0.941) with
an average grid dose factor of 2.1x (i.e., SmartGrid exposures

Table 2. Diagnostic quality RadLex rating scale.

were, on average, acquired with approximately half of the grid
dose). Figure 3 is an example of SmartGrid processing (left)
compared to the grid image (right), which was acquired at
approx 3.5x the SmartGrid dose. The average overall
preference difference was 1.0. Table 3 summarizes the pair-
wise preference differences for the anatomical regions.

Figure 3. SmartGrid image (left): 95 kVp, 2.5 mAs, 61 in. SID, compared to grid image (right): 110 kVip, 4 mAs, 58 in. SID.
Average overall preference difference is 1.0.

Grid vs. SG Preference Mean Difference Confidence Interval p-value Conclusion
Over All 0.0 -0.12,0.12 0.941 No difference
Retrocardiac -0.2 -0.28, -0.05 0.007* In favor of grid
Carina/Airways -0.2 -0.29, -0.06 0.003* In favor of grid
Subdiaphragm -0.1 -0.18, 0.04 0.186 No difference
Chest Wall 0.1 0.04, 0.23 0.004* In favor of SG
Parenchyma 0.1 -0.29, 0.17 0.170 No difference

Table 3. SmartGrid vs. Grid Preference rating results (* indicates statistical significance at an alpha risk of 5%).
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The difference in diagnostic quality ratings of SmartGrid vs.
grids was significant in favor of SmartGrid processing (mean
difference = 0.03, 95% CI[0.00, 0.05], p = 0.044).

Not surprising, is the result that the SmartGrid processing has
significantly higher preference overall compared to images
without SmartGrid enhancement (mean difference = 0.8, 95%
CI0.69, 0.84], p < 107) as well as for all anatomical regions
(all p-values < 10°3).

Likewise, diagnostic quality differences were significantly in
favor of SmartGrid (p < 1073).

Figure 4 illustrates a typical chest wall appearance as seen in a
SmartGrid (left) image and the corresponding grid image
(right). Scatter in this region has the potential to reduce the
visualization of the pleura and the boney structures of the
outer rib cage.

Figure 4. Chest wall example. SmartGrid (Left): 90 kVp, 2.6 mAs, 60 in. SID; Grid (right): 110 kVp, 4 mAs, 68 in. SID.

Figure 5 demonstrates the retrocardiac region of a SmartGrid
image (left) and grid (right) pair. The apparent lack of contrast
in the grid image is likely caused by grid misalignment,
illustrating exactly why a software solution to scatter
compensation is of great benefit in the ICU.

Figure 6 is another portable chest comparison with the
SmartGrid processing on the right, default processing of the
same image without SmartGrid enabled, and the grid exposure
shown on the right. Note that the non-grid image was
acquired at approximately half of the grid exposure.

Figure 5. Retrocardic example. SmartGrid (left): 95 kVp, 3.2 mAs, 72 in. SID; Grid (right) 112 kVp, 7.2 mAs, 72 in. SID.
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Figure 6. SmartGrid (left, 95 kVp, 2.2 mAs, 65 in. SID) and processing without SmartGrid (middle) compared to grid (right, 105
kVp, 3.2 mAs, 65 in. SID).

Conclusion

SmartGrid processing provides image quality comparable to images acquired with an anti-scatter grid at a reduced patient dose in
bedside chest imaging. The benefits of grid-like image quality without the use of an anti-scatter grid can lead to improved work
flow and ease of imaging for radiographers, producing a win-win for a busy hospital.
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