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Peripheral Neuropathy May Explain the Distal Distribution of Atherosclerosis in the Diabetic Lower Extremity

ME Edmonds, AVM Foster,  Diabetic Foot Clinic, King’s College Hospital, London, UK

Background and aims: The distal distribution of arterial occlusive disease is unexplained in diabetes. We hypothesised that neuropathy may lead to medial calcification and then plaque formation. The aim of the study was to investigate the relationship between axonal neuropathy in the distal nerves (sural/ tibial) and medial wall calcification, arterial plaque formation and thrombosis in the tibial arteries in amputated limbs. 

Patients and methods: We studied two groups of patients of similar age (p=NS, non-significant).  Group 1 consisted of 38 diabetic patients (mean age: 67 ±14 years, mean±SD) and group 2 consisted of 34 non-diabetic controls (mean age: 58 ±20 years). 

Medial wall calcification, plaque formation and thrombosis as well as axonal fibre loss were assessed semi-quantitatively and scored from 0 to 3 (0- no disease, 1- mild, 2- moderate, 3 –severe). 

Results: Axonal neuropathy score was markedly increased in group 1 compared with group 2 (Group 1: 2.84 ±0.35 vs Group 2: 0.36 ±0.82, p<0.001). Tibial arterial disease in the diabetic group was confirmed by increased medial wall calcification score (Group 1: 1.90±1.14 vs Group 2: 0.29±0.61, p<0.001) and plaque formation score (Group 1: 2.08 ±1.02 vs Group 2: 1.20±1.34, p=0.003) but not increased thrombus formation score (Group 1: 1.12 ±1.10 vs Group 2: 0.85±1.27, p=NS). 

Overall, there was a significant correlation of neuropathy with calcification (rs=0.538, p=0.0001; rs-Spearman’s rank correlation coefficient) and of neuropathy with plaque formation (rs=0.384, p=0.001).). Plaque formation was also correlated with medial wall calcification (rs=0.310, p=0.008) and age (rs =0.585, p=0.0001). Thrombus formation was correlated with age (rs =0.437, p=0.001). There was no association of neuropathy with thrombosis (rs=0.154, p=0.213).

Conclusion: Neuropathy was significantly correlated with both medial wall calcification and plaque formation , which in itself was correlated with medial wall calcification. Thus peripheral neuropathy may lead to medial wall calcification and then plaque formation and this may explain the distal distribution of atherosclerosis in the diabetic lower extremity.

