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Dynamic wrist imaging using non-gated 4D computed tomographic scanning
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Wrist injuries can lead to static and dynamic instability. Dynamic instability of the wrist often presents with pain but cannot 
be seen on routine imaging as the instability is only evident during motion. We have previously demonstrated the use 

of gated 4-dimensional CT (4D CT) to detect and quantify dynamic instability of the wrist. However, the gated CT technique 
requires wrist motion to be periodic and requires a synchronization signal. The requirement to move in a fixed periodic manner 
may prove difficult in patients with wrist pain. As such, we developed a truly dynamic CT wrist imaging technique using non-
gated protocol. Unlike gated CT, non-gated CT imaging does not require periodic and repetitive motion and there is no need for 
synchronization. To evaluate its efficacy, we scanned five cadaveric wrists during motion. Each cadaveric wrist was mounted on 
a custom made motion simulator and was scanned while moving in radioulnar deviation at a frequency ranging 10-30 cycles per 
minute (cpm), through a maximum arc of 30o (10o of radial deviation and 20o ulnar deviation). Data sets were reconstructed 
at ten different phases of one full motion cycle. We found that we were able to get satisfactory images from the dynamic scan 
when the motion frequency was less than 15 cpm or at equivalent speed ranging from 9 to 18 mm/s. Motion artifacts were more 
evident in higher cpm. We have managed to define the boundary motion parameters regard to non-gated 4D CT wrist imaging.
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