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Introduction: Management of skin cancer worldwide is often a challenge of scale, in that the
resources available to detect and treat skin cancer are outweighed by the number of cases
presented.

Objective: To address this challenge, a simple optical probe was developed with the intent
to provide a widely available melanoma detection tool. The operating principle for this probe
is based on the optical property of polarization, which is the orientation of light wave
oscillation. We hypothesize that the morphology of melanoma alters polarization in a
measurably distinct way from other lesion types.

Materials and Methods: Stokes polarimetry is an optical technique in which a laser of known
polarization is fired at a target, and the altered polarization state of the returning light is
measured. We performed a pilot clinical study testing two incident light polarizations (linear
and circular) on 69 skin lesions in-vivo including 5 melanoma, 28 keratinocyte carcinoma, 9
actinic keratosis, 16 seborrheic keratosis, 6 nevus, and 5 other benign lesions.

Results: The degree of polarization (DOP), a metric obtained from the probe, was found to
provide high accuracy in separating melanoma from other lesions. For linear incident light,
the ROC curve for melanoma vs. all other lesion types has an AUC (95%CI) = 0.822 (0.596,
1.000). For circular incident light the AUC (95%CI) = 0.892 (0.734, 1.000). The device
displays a higher specificity than other melanoma detection modalities have shown. Due to
the low melanoma sample size, the 95% confidence interval is large.

Conclusions: These preliminary polarization measurements demonstrate that a simple
handheld device has great potential in diagnostic use for skin cancer, and that DOP could
potentially separate melanoma from other types of skin lesions. Collection of additional
melanoma data, and refinements of this probe and its principle of operation are ongoing.
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