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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 the development of autonomic neuropathy. However, little is known regarding skin biophysical properties at the foot level in presence or absence of peripheral diabetic neuropathy. The aim of the present study was to objectively describe foot epidermis characteristics by employing internationally recognized noninvasive bioengineering methods. Materials and methods: 20 diabetic patients, 9 with (DN) and 11 without (D) peripheral neuropathy were recruited from our unit. 10 age- and sex-matched healthy subjects were also included in the study. Patients with peripheral vascular disease of the lower extremities were excluded. The following methods were employed: stratum corneum hydration assessment by electric capacitance (Corneometer CM 825), and transepidermal water loss (TEWL, [Tewameter TM 300]) measurement, that is an index of skin integrity as a protective barrier. Measurements were taken at both feet on 7 different sub-areas: 5 on the plantar surface and 2 on the dorsal surface. Results: No differences were observed between the two feet, therefore mean was used for analysis. Skin hydration (SH) was significantly reduced on the plantar surface compared to the dorsal one (20.9 vs. 31.4 arbitrary units [AU], p<0.001), while TEWL values were higher on the plantar surface compared to the dorsal one (35.1 vs. 15.2 g/m²/h), in the whole group of patients. This finding was confirmed in each patient sub-group. No statistically significant differences amongst the three groups were observed in SH at both the plantar and dorsal surfaces. However, a trend toward a SH reduction from C to D and DN was observed (plantar C 25.8, D 19.6, DN 17.3 AU; p=N.S., dorsal C 35.1, D 31.5, DN 28.5; p=NS). TEWL measurements resulted significantly increased on both the plantar and dorsal surfaces of the foot in D compared to DN and C ( 40.7 vs. 32.4 and 31.2 g/m²/h, 21.2 vs. 11.7 and 11.7 g/m²/h, respectively; p< 0.005). VPT values did not correlate with any of the parameters under examination. No gender-related differences were observed. Conclusion: Skin hydration is reduced in presence of diabetes and diabetic neuropathy. Epidermis barrier properties are altered in diabetic patients, probably because of the known changes in skin structure secondary to hyperglycemia. The reduced TEWL values, observed in presence of peripheral neuropathy, may be related to either an increase of stratum corneum thickness and/or a concomitant reduction of its water content. The non invasive techniques employed in this study may prove useful for the conduction of clinical trials aimed to verify the effect of preventive measures on skin characteristics at the foot level.
