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Direct Estimation of the Total Number of Nephrons in Living Pediatric Patients
Using Nephrectomy Specimens

Hirano, Daishi
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We examined pediatric patients with unilateral renal tumors undergoing
nephrectomy. Stereological assessments of the areas of the cross-sections and cortex were performed
to determine the volume and density of nonsclerotic glomeruli. Glomerular density was measured on
high-resolution digital images of scanned specimens stained with PAS and HE, and measurement of the
cortical and glomerular areas. The number and area of the glomeruli were measured. Kidneys from 21
children were examined. The estimated number of nephrons was significantly higher than reported for
adult patients. The median number of glomeruli measured per patient was 64 (IQR, 60-78), and the
median total number of nephrons per kidney was 950846 (IQR, 868760-1049293). This is one of the
first studies to estimate the number of nephrons in the kidneys of living children. We contend that
our results will provide a foundation for accurately determining the intrinsic renal reserve

capacity.
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