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Abstract

Background:

Although thermal imaging can be a valuable technology in the prevention and management of diabetic foot
disease, it is not yet widely used in clinical practice. Technological advancement in infrared imaging increases
its application range. The aim was to explore the first steps in the applicability of high-resolution infrared
thermal imaging for noninvasive automated detection of signs of diabetic foot disease.

Methods:

The plantar foot surfaces of 15 diabetes patients were imaged with an infrared camera (resolution, 1.2 mm/pixel):
5 patients had no visible signs of foot complications, 5 patients had local complications (e.g.,, abundant callus
or neuropathic ulcer), and 5 patients had diffuse complications (e.g., Charcot foot, infected ulcer, or critical
ischemia). Foot temperature was calculated as mean temperature across pixels for the whole foot and for
specified regions of interest (ROIs).

Results:

No differences in mean temperature >1.5 °C between the ipsilateral and the contralateral foot were found in
patients without complications. In patients with local complications, mean temperatures of the ipsilateral and the
contralateral foot were similar, but temperature at the ROI was >2 °C higher compared with the corresponding
region in the contralateral foot and to the mean of the whole ipsilateral foot. In patients with diffuse
complications, mean temperature differences of >3 °C between ipsilateral and contralateral foot were found.

Conclusions:

With an algorithm based on parameters that can be captured and analyzed with a high-resolution infrared camera
and a computer, it is possible to detect signs of diabetic foot disease and to discriminate between no, local, or
diffuse diabetic foot complications. As such, an intelligent telemedicine monitoring system for noninvasive
automated detection of signs of diabetic foot disease is one step closer. Future studies are essential to confirm
and extend these promising early findings.
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