Is radiology poised for a colorful future?
Since its inception, medical imaging has been a grayscale discipline. But things are changing. As color technology is being further refined and perfected, color displays become a viable option for diagnostic reading. Radiologists embrace this new, colorful paradigm, because it opens up new opportunities for multi-modality imaging. But an important concern so far has been whether color displays can really offer the same diagnostic quality as their grayscale counterparts. In this article, we searched for an answer.
The basics of color technology
To understand color display technology, it is necessary to have an insight into how Liquid Crystal Displays work. All LCD technology is based on the optical properties of a material that can change its transparency under the influence of an electrical signal. By applying the proper signal, an LCD becomes either completely transparent or completely opaque, or something in between. In color displays, additional transparent color filters are added to create images ranging from bright red, green and blue to black. 


Because these color filters absorb part of the emitted light, color displays typically achieve only about 1/3 of the luminance of monochrome displays. This is why color displays have for a long time not been bright enough for diagnostic imaging. But recently, color technology has improved tremendously, and thanks to Barco’s ‘DuraLight’ lamp technology, diagnostic luminance levels can now be achieved on color displays. 
 

This sounds great in theory, but can modern color displays really offer the same diagnostic quality as grayscale displays? This was the central question in a scientific study on the clinical performance of various LCD-based displays. In this article, we present the most important findings in a nutshell.
In the comparative study, three LCD-based displays were put to the test: 
1. A medical grayscale display (‘Barco Coronis 3MP’)
2. A new-generation medical color display (‘Barco Coronis Fusion 6MP DL’) 
3. A standard color display
Color and grayscale side by side 
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The three displays were subject to two separate, empirical tests. The first test tried to uncover whether a pathology could be perceived on the displays. For this test, a reference image was used, based on a healthy X-ray image validated by a radiologist from the hospital of Ghent in Belgium. The image did not present any kind of abnormality. In the image, a lung nodule was inserted of which the density varied. The diameter of the lung nodule was 30 pixels and did not change. Also the background remained the same, only the density changed. 

In a second test, a dataset with 380 images was used. The images were cropped, and a signal (i.e. a nodule) was inserted in 190 of them. The nodule density varied randomly. The images were then displayed on the 3 different monitors and captured by an XYZ camera. In addition, the images were analyzed by trained observers with the objective of classifying them as ‘healthy’ or ‘diseased’.
The results speak strongly
The results of both experiments are unmistakable. There is no significant difference in diagnostic performance between the Coronis color display and the Coronis grayscale display. Both deliver the same level of clinical precision for lung nodule screening.

The standard color display, however, shows clearly visible variations in accuracy. This can be explained by the absence of several technologies that are present in medical displays. One example is the built-in backlight sensor which continuously stabilizes the output of the display and compensates for ambient light. What’s more, the medical displays are equipped with ‘Uniform Luminance Technology’ which significantly improves uniformity and reduces spatial noise.

Conclusion
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The gap which has for a long time separated medical color displays from their grayscale counterparts has been overcome. Recent innovations have brought Barco’s color imaging technology to a level of accuracy comparable with grayscale medical displays.

In the radiology reading room, it means that radiologists now can benefit from the color functionality of the Coronis Fusion 6MP DL without any decrease in clinical performance. Choosing between grayscale or color displays is no longer necessary. In fact, the latest generation color systems offer the best possible solution for grayscale diagnoses. Capable of presenting excellent grayscale and color quality on a single screen, they present a clever way to improve productivity. In addition, opting for color is an excellent protection of the investment in times when color modalities are quickly gaining ground. 

>>> The full study, including all test results, is available in the white paper ‘Evaluating the Clinical performance of the new � HYPERLINK "http://www.barco.com/medical/en/products/product.asp?gennr=1909" ��Coronis Fusion 6MP DL� display’. Click � HYPERLINK "http://www.barco.com/barcoview/downloads/Evaluating_Clinical_performance_of_Coronis_Fusion_6MP_DL.pdf" ��here� to download it for free. 








