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Abstract

This paper presents a method that registers a lymphoscintigraphy to the real image captured by a CMOS camera, which helps surgeons to
easily and precisely detect sentinel lymph nodes for sentinel lymph node biopsy in breast cancer patients. The proposed method consists of
two steps: pre-matching and image registration. In the first step, we localize fiducial markers in a lymphoscintigraphy and a real image of a
four quadrant bar phantom by using image processing techniques, and then determines perspective transformation parameters by matching
with the corresponding marker points, In the second step, we register a lymphoscintigraphy to a real images of patients by using the
perspective transformation of pre-matching. To examine the accuracy of the proposed method, we conducted an experiment with a chest
mock-up with radioactive markers. As a result, the euclidean distance between corresponding markers was less than 3mm. In conclusion, the
present method can be used to accurately align lymphoscintigraphy and real images of patients without attached markers to patients, and then
provide useful anatomical information on sentine] lymph node biopsy.
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Fig. 1. Photos of the prototype setup. (a) The setup of the CMOS camera and the gamma camera used in the experiment, and how to acquire the real image by the
CMOS camera, (b) how to acquire a lymphoscintigraphy by the gamma camera, and (c) the enlarged picture of CMOS camera.
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Fig. 3. (a) Four-quadrant bar phantom with makers used for pre-matching,(b) a lymphoscintigram image, and (c) a real image captured by CMOS camera.
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Fig. 4, The process of detection of markers in a lymphoscintigraphy of phantom.(a) Lymphoscintigraphy before image processing, {b) gaussian smoothing, (c)
sobel edge detection, (d) Huang's fuzzy thresholding, () morpholody opeartions, and (f) Component filtering
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Fig. 5. The process of detection of markers in a real image of phantom.(a) Hue image of a real image, (b} Huang's fuzzy thresholding, (¢} morphology operations,

and (d) Component filtering.
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Fig. 7. Experiment with a chest mock-up. (a) A chest mock-up, and (b) the upside and the side pictures of fiducial markers.
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vo! 31 | April, 2010 119



mage Fusion of Lymphoscintigraphy and Real images for Sentinel Lymph Node Biopsy in Breast Cancer Patients

21, 2889 (o) (Hel BT £ Hn}
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Table 2, The evaluation of euclidean distances between 20 pairs of fiducial markers in ten fused images.

Euclidean distance
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Fig. 9. Sample of registration of lymphoscintigraphy and real image, (a) lymphoscintigraphy, (b) a real image, and (c) the result image registered.
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