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Fig. 1 Basic components of Talbot-Lau interferometer. A compact practical X-
ray tube with source grating acts as a coherent X-ray source with enough power.

Fig. 2 The differential interferential contrast (DIC), absorption, and small angle
scatter (dark-field) images of cherries, on A, B and C, respectively
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Fig. 3 The DIC image (A) of metacarpophalangeal (MP)
joint of the cadaver’s right hand (B). The articular cartilages
covering the distal ends of metacarpal bones were clearly op-
timized.
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of the cadaver’s knee joint. The cartilage covering the femur
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Optimization of the joint and cartilage: diagnostic potential of the differential interferential contrast X-ray imaging
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The conventional X-ray absorption contrast imaging cannot depict soft tissues such as cartilage. For visualization of soft tissue, X-ray
phase contrast imaging is more sensitive than absorption imaging. The basic concept of X-ray phase contrast imaging is similar to
Nomarski microscopy. We applied the Talbot-Lau X-ray interferometry with wave-optic simulation for optimization of the joint car-
tilage in the right hand and knee of a donated cadaver. The cartilages of both joints were clearly demonstrated. Within the knee joint,
the medial meniscus and collateral ligament were also visualized successfully. Clinical significance of the present study was focused on
the diagnosis and therapeutic estimation of rheumatic arthritis. This study was approved by the ethical committee of Saitama Medical
University and supported by SENTAN, JST.
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