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Dynamic Image Analysis in Dynamic Chest Radiography
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Abstract

The standard chest radiograph has long been playing the
role of the diagnosis of abnormalities based on anatomical
findings. But respiratory and cardiovascular diseases can be
more accurately diagnosed when respiratory and cardiovas-
cular functions are evaluated in addition to anatomical find-
ings. Unfortunately, functional diagnosis has long required a
large system.

Our solution was the development of a compact dynamic
chest X-ray diagnostic system that enables visualization and
quantification of pulmonary and cardiovascular functions
while being as simple in operation as a conventional X-ray
system.

Dynamic X-ray imaging is composed of a flat-panel detec-
tor (FPD) and pulsed X-rays to create a series of x-rays that
allow observation of diaphragm kinetics, pulmonary ventila-
tion, and circulation.

Our system is configured with a dynamic chest X-ray imaging
device and a dynamic image analysis workstation. The dynamic
image analysis workstation is equipped with dynamic chest
analysis applications that extract various functional informa-
tion from the dynamic images, thereby providing valuable
diagnostic information. Presented here are the advantages
of this dynamic chest X-ray diagnostic system and its poten-
tial in clinical use.
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Fig. 1 Acquisition of dynamic chest radiographs.
Dynamic chest radiographs are acquired using X-ray pulses and

SID (source-image dlstance) 2m

high-speed image acquisition, yet they are just as easy to acquire
as with conventional chest radiographs.
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Fig. 2 Data availability.

The dynamic image analysis workstation provides processed

images and analyzed results to PACS and universal clients, via
DICOM storage and web viewers.
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(B) B mode image

Fig. 3 Posterior-anterior chest dynamic images.
(A) original image. (B) B mode (specificccomponent differential
processing) image. In the B mode image, visibility of soft tissue is
improved with ribs and clavicles suppressed.
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(B) E mode image

Fig. 4 Posterior-anterior chest dynamic images.
(A) original image. (B) E mode (frequency emphasizing process-
ing) image. In the E mode image, movement of pulmonary blood
vessels and bones are enhanced.
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Fig. 5 D mode (specific-component tracking processing) results: exha-
lation, inhalation, and the vertical excursion of apex-diaphragm
distance.
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5 Chest Functional Imaging £t
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Fig. 6 Maximum inhalation frames in V mode (specific-signal’s variation
extracting processing) images, a control case, and a COPD patient.
In the control case, the colored area is symmetric, but with the
COPD patient, the colored area is asymmetric.
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Fig. 7 P mode (similar waveform pattern extraction processing) images,
a control case, and an abnormal case.
In the abnormal case, the colored area exhibits asymmetrical dis-
tribution, indicating a pulmonary embolism or pneumothorax.
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