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HOW TALL ARE YOUR KIDNEYS – WHAT IS THE BEST ULTRASOUND MEASURE OF RENAL SIZE IN CHRONIC KIDNEY DISEASE (CKD)?
Thomas, M, Hadley, G, Morus, L
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There has been little or no work done look at the most useful measure of renal size in CKD patients. Estimated renal volume can be calculated, based on the “Ellipsoid model,” as (π × length × width × depth) / 6. From July 2007 we routinely measured renal length, width and depth in our CKD clinic. We hypothesised that some of these measurements and their derived values may shower closer correlation with renal function, and could be better prognostic indicators for renal and/or patient survival. 
In this study we looked at the correlation with MDRD GFR measured at the time of the CKD clinic visit. 227 patients had measurements from two kidneys analysed here (81% of all patients seen). Mean (SD) age was 72 (13) years, mean GFR 36 (15) ml/min/1.73m2, and 52% were female. 52 patients were excluded (with incomplete measurements [30], solitary kidney [7], height and/or weight missing [10] and moderate or severe hydronephrosis in one or both kidneys [5]). 

The mean kidney length for each patient was (Left length + Right length) / 2. The mean (SD) of this variable was 9.5 (1.2) cm. Mean length as a % of height was 5.8 (0.7) %. Mean kidney volume (similarly calculated from estimated volume of two kidneys) showed a mean (SD) of 107 (40) cm3. GFR and mean volume showed left skewed distributions and were log transformed to normality. Using univariate correlation, weight or body surface area adjusted variables clearly showed poorer correlation with GFR. We examined the ability of age, sex, ethnicity and renal size variables to predict log GFR in multiple linear regression. Correlation, model r2 and p values for the renal size variable in the more informative models are shown:
	Renal size variable
	Univariate correlation

 with logarithm GFR
	Adjusted model r2 in multiple regression
	p for size variable

	Mean kidney volume (Mvol)
	0.176 (for illustration)
	0.169    
	0.067

	Logarithm Mvol
	0.218 
	0.180    
	0.011

	(Logarithm Mvol) / height
	0.209
	0.195   
	0.001

	Mean kidney length
	0.211
	0.181    
	0.011

	Mean kidney length / height
	0.218
	0.194    
	0.001


In routine practice, with a mixed cohort of CKD patients, calculating renal volume by the ellipsoid model does not improve GFR prediction compared to kidney length / height. Kidney length is about 6% of body height, and is simple to calculate in a clinical setting. In our society height varies less than weight, notably with age or disease. Loss of kidney length relative to height may better reflect renal parenchymal damage, and should be examined as a prognostic indicator in survival studies. 

