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Advances in Stone Imaging: Improving Shock Wave Lithotripsy Treatment
for Patients with Urinary Stone Disease

Chad A. Zarse*, Samuel C. Kim, James A. McAteer, James E. Lingeman, and
James C. Williams, Jr.

Department of Anatomy and Cell Biology, Indiana University School of Medicine,
Indianapolis IN; Methodist Hospital Institute for Kidney Stone Disease, Methodist
Hospital, Indianapolis IN

Helical CT has become the preferred method to diagnose urinary stones in patients
presenting with abdominal pain. Recent studies have shown that CT can display
internal structure in stones with remarkable detail as well as predict stone
composition. Given that some stones are more susceptible to shock wave lithotripsy
than others and that shock wave lithotripsy is known to cause renal damage,
ascertaining stone structure and composition at diagnosis via clinical CT could be
helpful in choosing among treatment options. Older, low-resolution CT technology
proves to be problematic since these studies suffered from an artifact in which
stones with low apparent CT attenuation were observed to fragment to a greater
extent during lithotripsy than stones with high attenuation, but this was likely due
to volume averaging error as a result of interplay between stone size and image
resolution. Heterogeneity of stone composition is another complicating factor,
which was not foreseeable with older CT technology. Using new quad-slice multi-
detector helical CT, we demonstrate that there is sufficient image quality to view
the spatial arrangement of heterogeneous components in stones when narrow x-ray
slice widths and bone windows are used. Improved resolution and suggested
viewing parameters also permits accurate identification of stone composition for
four clinically relevant stone types using only attenuation values. We anticipate
that continued improvement in image resolution for CT technology will provide
more information about stone composition and structure that will ultimately lead to
better care for patients with stone disease.

Source of Funding: NIH Grants PO1 DK43881, RO1 DK55674, RO1 DK59933
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