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Abstract

Background:

The efficacy of using diffuse near infrared spectroscopy (NIRS) in predicting wound healing in diabetic foot
ulcers was demonstrated by conducting a pilot human study.

Method:

Sixteen chronic diabetic wounds were followed and assessed for subsurface oxyhemoglobin concentration using
the NIRS device. Weekly measurements were conducted until there was wound closure, limb amputation, or
20 completed visits without healing. Wound size and degree of wound contraction were measured by image
analysis of digital photographs, and results were compared to NIRS results.

Results:

In the 16 patients followed, seven wounds healed, six limbs were amputated, and three wounds remained
opened after 20 visits. Initial values of subsurface hemoglobin concentration, in all wounds, were higher than
in nonwound control sites. Healed wounds exhibited a consistent reduction of hemoglobin concentration
several weeks prior to closure, and the absolute hemoglobin concentration approached the value at the control
site. In wounds that did not heal or ended in amputations, the hemoglobin concentration remained elevated
throughout the study. A negative slope for the rate of change of hemoglobin concentration was indicative of
healing across all wounds.

Conclusions:

Evaluation of diabetic foot ulcers using NIRS may provide an effective and more complete measurement of
wound healing compared to current clinical approaches.
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