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Connective tissue disorders (CTDs) are characterized by damaged collagen and/or elastin 
fibers, which can lead to loss of dermal elasticity and loose, fragile skin that can significantly 
decrease quality of life. Later in life, various organs can be affected, and severe systemic 
involvement may develop. In our presentation we introduce novel imaging techniques 
including nonlinear optical (NLO) microscopy, multispectral imaging and high-frequency 
ultrasound (HFUS) to visualize the characteristic skin changes in CTDs. 

NLO microscopy revealed mid-dermal calcium salts, fragmented elastic fibers and abnormal 
collagen fibers in pseudoxanthoma elasticum (PXE). In patients with Ehlers-Danlos syndrome 
loosely, disorganized collagen fibers were identified with NLO microscopy. Characteristic 
dermoscopic pattern of PXE could be visualized in higher contrast in multispectral images 
and significantly higher intensity values were found in PXE-affected skin areas compared to 
healthy skin. Upon HFUS imaging, we found oval hypoechogenic areas in the involved skin 
areas of patients with PXE. 

Novel imaging techniques may prove useful in the early diagnosis of CTDs. They may be also 
used for the objective follow up of the progression of CTDs, and the assessment of the 
efficacy of novel therapeutic approaches in the future. 
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