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ABSTRACT

Background and Objective: Infrared Thermal Imaging (ITI) is a noninvasive method to measure skin temperature (ST). The
latter is determined by the microcirculatory blood flow and ambient temperature. Photobiostimulation has been shown to
increase blood flow. The objective was to characterize the spatial and temporal changes in ST, in response to photobiostimulation
using ITL.

Methods: A randomized-controlled clinical study with 20 healthy subjects (30 + 8 years old, 10:10 male:female). Subjects were
irradiated with either red (630 nm, 55 mW/cm?) or near-infrared (830 nm, 70 mW/cm?) light-emitting diodes for 5 minutes
[min] over the wrist area. Thermal images of the hands were captured every minute before, during, and 20 min after irradiation.
The ST change from baseline (AST) of each of five anatomical regions (wrist, palm center, arch [surrounding vascular arches],
proximal phalanx, distal phalanx) was measured. Subjects who responded to photobiostimulation (AST > 0.5°C) were included
in this analysis. Mean measurement changes were modeled by AST = A" (1—exp[-time/tau]), to which non-linear regression was
applied with the adjustable parameters of amplitude(A) and characteristic rise time (tau).

Results: Photobiostimulation caused ST increase that initiated during irradiation, reached a plateau during follow-up, and fitted
the model by R > 0.9 for all regions. Following the anatomical path of the blood supply, from the wrist to the distal phalanx, the
AST amplitude(A) increased while tau decreased: Mean =+ SE for wrist = center = arch = proximal phalanx = distal phalanx:
A=1.03%+0.08=1.7+0.03=21%+0.03=3.0+0.05=34+0.05,andtau=79+17=62+04=57+03=56%03
= 4.3 + 0.3, respectively.

Conclusion: Using ITI, a thermo-anatomical association in response to photobiostimulation was established. Thermal imaging
may be used for quantitative characterization of blood re-distribution in response to vasoactive interventions with potential for
vascular diagnostics.
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