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Renal papillary calcareous deposits in patients with calcium oxalate kidney stones: characteristics and

formation mechanism
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[ABSTRACT] Objective: To investigate the characteristics of renal papillary calcareous deposits and their role in the formation
of calcium oxalate kidney stone, and to explore the formation mechanism of renal calcareous deposits. Methods: A total of 21
patients with calcium oxalate kidney stones were included in the present study. The components of the calculi were detected by
Fourier-transform infrared spectroscopy. The calcific plaques were observed and the renal papilla biopsy specimens were obtained
during PCNL. The specimens were then subjected to alizarin bordeaux staining and light microscopic examination. The
expression of osteopontin, BMP-2, and type ][ collagen in the kidneys was examined by immunohistochemistry. Seven resected
renal specimens from patients with non-urolithiasis served as control. Results; Renal papillary calcific plaques were found in all
the 21 patients with renal calculi. Local calcareous deposits were found in the renal interstitium around tubular basement
membrane and extended toward the mucous membrane in the renal papillas. Microscopically,once the calcareous deposits pierced
into the collection system, tiny stones could be seen growing on the deposits. Immunohistochemistristry showed the renal tissues
of renal stone patients and normal renal tissues both expressed osteopontin. but not BMP-2 or type Il collagen. Conclusion: Renal
papillary calcareous deposits may be one of the initiating nidi for kidney stone formation and they may not be an osteoblastic
reaction resembling arteriosteogenesis.
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Fig 1 Infrared spectrogram of calcium
oxalate monohydrate and compounds
A Calcium oxalate monohydrate; B: Compound of 70% calcium ox-
alate monohydrate plus 30% proteins; C; Compound of 80% calcium
oxalate monohydrate plus 10% calcium oxalate dehydrate and 10% u-
rates; D: Compound of 70% calcium oxalate dehydrate plus 20% calci-

um oxalate monohydrate and 10% calcium phosphate
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Fig 2 Renal papilla calcification

observed during PCNL

A': Luteotestaceous calcific plaque(arrow) under the mucous membrane of
the caruncula papillaris; B: Microlith(arrow) adhered to the mucous mem-

brane of the caruncula papillaris, with synathroisis around
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Fig 3 Renal tissue examined by alizarin red staining

A Renal tissue from patients without renal calculi. No calcium salt depos-
it was observed. B: Renal tissue from patients with renal oxalate calculi.
Calcium salt deposits were observed around the renal tubular basement
membrane and the interstitium (black arrows). Calcium salts broken

through the uroepithelium and entered the collecting system (red arrows).

Original magnification; X 400
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Fig 4 Immunohistochemistry examination of renal OPN

A: H-E staining of the renal tissue (Original magnification: X 200) ; B: Immunohistochemistry staining of OPN (Negative control, original mag-

nification: X400) ; C: Immunohistochemistry staining of OPN in the renal tissue examination from patients without kidney stones (Original mag-

nification; X 400) ; D; Immunohistochemistry staining of OPN in the renal tissue from patients with kidney stones (Original magnification; > 400)
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