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Use of Neurothesiometer to assess risk of foot ulcerations in haemodialysis patients
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Introduction: Development of foot ulcerations in diabetic and nondiabetic haemodialysis population as a consequence of sensory neuropathy is an important cause of morbidity. The neurothesiometer (NTS) is recognized as a useful objective measure for the presence of vibration sensation, more sensitive than tuning fork in detection of altered sensory perception[1]. NTS threshold value of >25 volts is correlated to a high risk of developing foot ulcerations in diabetic patients without renal failure[2]. This cross-sectional study assesses, in a single centre, the prevalence of clinically significant neuropathy, and factors that may contribute to this.

Method: NTS readings were obtained at 4 different sites on each foot (at the 1st interphalangeal,1st metatarsophalangeal,5th metatarsophalangeal and heel) as part of the podiatry surveillance programme for haemodialysis patients at Altnagelvin Hospital, Londonderry, Northern Ireland. This was then analysed together with other data (age, gender, time on dialysis, smoker, body masss index (BMI), presence of ischaemic heart disease and diabetes). One patient with spina bifida was excluded from analysis.

Results: Data was obtained from 45 haemodialysis patients (mean age 64.1 + 2.5 years, 27 males, mean time on dialysis 34.7  + 3.5 months, 16 with diabetes, 7 smokers,13 with known history of ischaemic heart disease and mean BMI of 26.4 + 1.2). Mean neurothesiometer reading was 19.5 + 2 volts and was higher in those with diabetes (28.3 vs 11.8, p=0.003). 12/16 of those with, and 9/29 of those without diabetes have at least one reading>25 volts, indicative of high risk for development of foot ulcers. Regression analysis found that only diabetes is significant in predicting both a higher average neurothesiometer reading (p= 0.004) as well as presence of at least one reading >25 volts (p=0.009).

Conclusion: This study suggests that amongst haemodialysis patients, significant sensory deficit is often found. Only diabetes, amongst the factors we studied, is predictive of the occurrence of neuropathy. Patients with renal failure are at risk of neuropathy both as a result of uraemia as well as other multisystem disorders that have resulted in kidney disease, contributing to its high prevalence. As its occurrence in the non-diabetic population is difficult to predict, NTS provides an invaluable objective measure as a screening tool for averting development of future complications, particularly foot ulcerations that may otherwise be undetected. 
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