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Skin characteristics at the foot level in diabetic patients with and without neuropathy
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Skin abnormalities have been described in diabetes and related to the formation of advanced glycated endproducts and to the development of autonomic neuropathy. Cutaneous sensory nervous system (CSNS) also plays a distinctive role in cutaneous physiology by stimulating skin regenerative process. The aim of the present study was to describe in vivo foot skin biophysical properties, by employing internationally recognized noninvasive bioengineering methods, and their relationship with peripheral nerve function. Materials and methods: Forty diabetic patients, 20 with (DN, 10M/10F, age=62.8(12y) and 20 without (D, 10M/10F, age=58.2(12y) peripheral neuropathy were recruited from our unit. Ten age- and sex-matched healthy subjects (C, 5M/5F, age=61.4(11y) were also evaluated for comparisons. Peripheral vascular disease of the lower extremities was excluded on the basis of an ABI >0.9 and the presence of palpable pulses. Stratum corneum hydration (SH) was assessed by electric capacitance (Corneometer CM 825), while the trans-epidermal water loss (TEWL), an index of skin integrity as a protective barrier, was measured by Tewameter (TM 300). Measurements were taken at both feet on 7 different sub-areas: 5 on the plantar surface and 2 on the dorsal surface. Diabetic neuropathy was characterized by the assessment of symptoms, signs and quantitative sensory testing. CSNS integrity was also evaluated by the measurement of the nerve axon reflex-related vasodilation (NV response), which specifically evaluates skin c-fibers’ function. Results: TEWL values on the plantar surface were significantly lower in DN and D compared to C (30.6, 30.9 vs. 38.5 g/m²/h; p=0.045), while no differences amongst the groups were observed on the dorsal surface. SH was significantly reduced on the plantar surface in DN compared to C (18.6 vs. 33.5 arbitrary units [AU], p=0.01), while no differences where observed amongst the three groups on the dorsal surface.  TEWL values correlated with both diabetes duration (r=-0.254; p=0.03) and HbA1c values (r=-0.365; p=0.03), while SH values significantly correlated with all measurements of peripheral nerve function, including the NV response (r=0.310; p=0.005). Conclusion: Epidermis barrier properties are altered in diabetic patients irrespective of the presence of peripheral neuropathy, probably because of the known changes in skin structure secondary to hyperglycemia and/or to an increase of stratum corneum thickness. Skin hydratation is reduced in presence of diabetic neuropathy, confirming a role of peripheral nervous system in maintaining skin hydratation.  The non-invasive techniques employed in this study may prove useful to verify the effectiveness of preventive measures in modifying skin characteristics at the foot level.

