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Dark-field chest x-ray differentiates lung disease
By Will Morton, AuntMinnie.com staff writer 
 

August 22, 2022 -- Investigators from Germany say that their prototype dark-field chest x-ray
system may be able to help differentiate between emphysema and fibrosis, as discussed in a
case published August 18 in Radiology: Cardiothoracic Imaging.

An 83-year-old man presented recently at their hospital with combined pulmonary fibrosis and
emphysema (CPFE), wrote first authors Dr. Florian Gassert of the diagnostic and
interventional radiology department at the Technical University of Munich, and physicist
Theresa Urban.

A chest CT scan showed advanced upper lung mixed centrilobular and paraseptal
emphysema and lower lung-predominant peripheral fibrotic changes with honeycombing,
indicating an interstitial pneumonia pattern. In addition, pulmonary function tests showed
combined obstructive to forced vital capacity and restrictive lung changes, with impaired lung
diffusion capacity.

The researchers used the prototype system to acquire both a dark-field chest x-ray image and
a conventional attenuation-based chest x-ray image of the patient in a single scan.
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Figure 2: (A, C) Conventional attenuation-based chest x-rays and (B,
D) dark-field chest x-rays in an 83-year-old man diagnosed with
combined pulmonary fibrosis and emphysema (upper row) and a
healthy 33-year-old man (lower row). Image courtesy of Radiology:
Cardiothoracic Imaging.

The patient (Fig 2: A, B) demonstrated substantially decreased dark-field signal in the upper
lungs (left more than right), where emphysema is most severe, and inhomogeneous but
decreased lower lung signal (due to presence of fibrosis) when compared with a healthy
subject (Fig 2: C, D). The stronger manifestation of fibrosis in the right lower lobe compared
with the left lower lobe, as was seen on CT images, corresponded well to the asymmetric
reduction of dark-field signal in the lower fields with a right-sided predominance (Fig 2B), the
authors wrote.

"As both fibrosis and emphysema lead to a reduction of dark-field signal -- due to a smaller
number of intact alveoli -- the assignment of signal loss to one of the two pathologic conditions
is hardly possible from the [dark-field chest x-ray] alone," the researchers wrote.

However, the combination of conventional and dark-field images might allow for the
differentiation of emphysema and fibrosis, especially as the images are perfectly coregistered,
they suggested.

While the dark-field signal appearance of fibrosis needs to be further investigated, the
researchers are optimistic, given that first published studies have shown that dark-field chest
x-ray allows for the qualitative and quantitative assessment of emphysema, Gassert and
Urban concluded.
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