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We have developed a new method for creating a single panoramic image of a long
bone from a few individual fluoroscopic X-ray images [1]. Fluoroscopic X-ray
panoramas can be useful in a variety of orthopaedic surgeries which require the
presence in the same image of relevant anatomical features. In long bone surgery,
they can be used for determining the mechanical axis of the bone, aligning
bone fragments, measuring extremity length and anteversion, and assessing long
implants positions. This data is difficult to obtain with existing methods and
can help to improve diagnosis, shorten surgery time, and improve outcomes.

Our method uses a radiolucent ruler imaged alongside the long bone to es-
tablish the correlation between images. Before the surgery, an aluminum grid is
imaged and a distortion correction map is computed [2]. Then, the radiolucent
ruler is placed roughly parallel and at the same height of the long bone to be
imaged. Several overlapping images (between 20% and 60% of their area) are
taken by translating the fluoroscope parallel to the bone. The individual images
are corrected for distortion, and the main thread and graduations of the ruler
are extracted from the images using two-value histogram thresholding. The ruler
graduations are matched using cross correlation as a similarity measure, and the
rigid transformation that aligns them is computed. The undistorted images are
then aligned according to the these transformations, and then composed into a
single image by computing pixel values at locations where images overlap.

Our experiments show the method is robust and produces panoramas with
an accuracy comparable to that of individual images, and are thus clinically
acceptable. The advantages of our method are that it is fully automatic, uses
readily available hardware, requires a simple image acquisition protocol and min-
imal user intervention, and works with most existing fluoroscopic units without
modifications. 1
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Long bone panorama construction

Fig. 1. Panorama construction of a dry humerus. The top row shows the original
images with the ruler on the bottom, the middle row shows the images after
distortion correction, and the bottom row shows the resulting panorama.


