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Abstract 
Spectrophotometric Intracutaneous Analysis (SIA) is a is a rapid, dermal scanning technique 
that uses remitted light in the visible and infrared spectra to derive information regarding the 
skin. The clinician is presented with SIAgraphs that are high-resolution images of the collagen 
and haemoglobin content of the papillary dermis and the melanin content of the epidermis 
and papillary dermis.  
 
This clinical study was the first to use SIA in the diagnosis of cutaneous malignant melanoma. 
Patterns within the SIAgraphs were identified that were indicative of histopathology and 
pathophysiology consistent with melanoma. These included the presence of dermal melanin, 
blood displacement with erythematous blush, asymmetry of melanin and collagen holes. 
These simple features were reproducible and reliable to identify. Predictive models were 
generated with logistic regression using these features and the addition of clinical information 
enhanced the diagnostic accuracy of the model with a sensitivity of 90.38% and a specificity 
of 73.99%. Classification trees were produced using CART and QUEST algorithms that 
employed the same predictors with a sensitivity of 92.3% and a specificity of 77.7%. Simple 
scoring systems were derived that allow the clinician to make a rapid appraisal of a 
pigmented skin lesion. These results were validated using a test dataset. 
 
When comparing receiver operating characteristic (ROC) curves, the SIAscopy-derived 
models were superior in predicting melanoma than clinical symptoms and signs alone. When 
comparing these models to dermatoscopy, the current clinical standard, the ROC curves 
indicated that SIAscopy is a powerful technique for diagnosing melanoma.  Whereas 
dermatoscopy requires prolonged formal training and apprenticeship to attain proficiency and 
is hampered by problems of subjectivity in identification and interpretation of the visual cues, 
the SIAscopy features are very simple to learn and identify. 
 
This thesis demonstrates that SIAscopy is a simple, powerful and useful tool in the diagnosis 
of cutaneous malignant melanoma. 
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