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A novel technique for assessment of arterial stiffness in CKD
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Increased arterial stiffness is a marker of cardiovascular (CV) morbidity and mortality. It is common in chronic kidney disease and may account for the very high CV mortality in renal disease. Arterial stiffness is most commonly assessed with pulse wave velocity (PWV). We evaluated whether a new technique,  Tissue Doppler Imaging (TDI) of common carotid artery, could be used as an alternative method to assess arterial stiffness. 

Arterial wall movement was assessed with ultrasound of the left common carotid artery (HDI 5000, Phillips, USA), linked to an online tissue Doppler ultrasound programme (AWM, Phillips, USA). This allowed offline measurement of arterial dilation over the cardiac cycle and over a 2 cm segment of the carotid artery, as well as measurement of intima-media-thickness (IMT). The average dilation over 3 cardiac cycles was calculated and used for analysis.  Blood pressure was measured in the brachial artery and the average of 3 measurements was used for analysis. From these measurements, the pressure strain elastic modulus (Ep) and Young’s modulus (E) were calculated as measures of arterial stiffness. Ep takes IMT into account, whereas E is independent of the effect of arterial wall thickness.

We studied 15 patients with normal kidney function and no evidence of cardiovascular disease, 29 patients with mild CKD (eGFR 89 to 60) and 24 patients with severe CKD (eGFR < 30). The demographic data, diabetes status, history of cardiovascular disease, smoking status, blood pressure, and cholesterol results on all patients were extracted from the computer data base.

Arterial stiffness (both Ep and E) increased progressively from those with normal kidney function to those with severe CKD. On univariate analysis both age and renal disease significantly correlated with Ep and E. Multiple regression analysis (model included age, gender, renal disease) showed that age significantly (p < 0.001) predicted and renal disease tended to predict (p=0.07 and 0.06, respectively) increased Ep and E. 

The results of this small study are in keeping with other authors, the striking difference in arterial stiffness between the normal kidney function and mild CKD group makes one wonder whether the increased risk of CV mortality in CKD patients sets in very early in the course of renal disease. A larger prospective study is required to validate the results of this pilot study.


