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FELINE CALCIUM PHOSPHATE

Calcium phosphate uroliths (hydroxyapatite, brushite, whitlockite, and octacalcium phosphate)
are uncommon in cats. Common conditions associated with these minerals include
hypercalcemia, hyperparathyroidism, and dystrophic and ectopic mineralization of vital tissues
(i.e. blood clots, urothelium, etc.).

PREVENTION
DIAGNOSTIC
CONSIDERATIONS

Identify and eliminate
hypercalcemia by
determining serum
concentrations of
ionized and total
calcium, and
parathyroid
hormone.

MEDICAL
CONSIDERATIONS

Avoid supplements
containing vitamin
D or calcium.

NUTRITIONAL
CONSIDERATIONS

Canned foods that
do not overly
acidify urine and
contain balanced
levels of minerals
(e.g. Hill’s c/d
Multicare, diets for
kidney disease,
others).

MONITORING
CONSIDERATIONS

Urinalysis every 3 to
6 months to adjust
pH to 6.5 to 7.5,
and urine specific
gravity to 1.030 or
lower.
Medical imaging
every 6 to 12
months to detect
recurrent stones
when small to
permit their easy
removal without
surgery.

** We advise reviewing manufacturer’s literature regarding selected therapeutic foods to determine
indications and contraindications. For pets with multiple health concerns, we suggest that the selection
of diet should take into consideration all health needs of the pet.
In depth recommendations and references are available on our website: urolithcenter.org under
the resources tab.
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Visit our website: www.cvm.umn.edu under Departments and Centers
I will not use the knife, not even on sufferers from stone, but first will consult with individuals engaged in this work.
Modified from the Hippocratic Oath

FELINE CALCIUM PHOSPHATE UROLITHS
The most common forms of calcium phosphate observed in feline uroliths are hydroxyapatite and
carbonate-apatite. The name carbonate-apatite is derived from the fact that carbonate ion may displace
phosphate ion in some uroliths. Less common forms of calcium phosphate include calcium hydrogen
phosphate dihydrate (Brushite), tricalcium orthophosphate (Whitlockite), and octacalcium phosphate.
Calcium phosphate is commonly found as a minor component of struvite and calcium oxalate
uroliths. Uroliths composed principally of calcium phosphate are uncommon in cats. Calcium
phosphate uroliths have been found in association with primary hyperparathyroidism in humans and
dogs, and this association has also been made in cats.
We have documented nephroliths composed of blood clots mineralized with calcium phosphate.
Formation of highly concentrated urine in patients with gross hematuria may favor formation of blood
clots. Mineralized blood clots may remain inactive for long periods, thus surgical removal is not always
warranted.
Protocols designed to dissolve or prevent calcium phosphate uroliths in cats have not yet been
developed. Surgery remains the most reliable way to remove active uroliths from the urinary tract. We
emphasize that surgery may be unnecessary for clinically inactive calcium phosphate uroliths.
Based on results of studies in other species, limiting dietary protein, calcium, phosphorus, and
sodium may minimize hypercalciuria. Enhancing formation of dilute urine by feeding a canned diet, or
encouraging drinking may also be beneficial.
There has been little clinical experience in the use of drugs in dogs and cats with calcium
phosphate uroliths. However, medications which can enhance calcium excretion such as
glucocorticoids, diuretics, and those containing large quantities of sodium should be avoided if possible.
If uroliths should recur despite control of risk factors, they may be removed non-surgically by
voiding urohydropropulsion if detected early.1 Uroliths removed by voiding urohydropropulsion should
be quantitatively analyzed.
All prevention recommendations should be adjusted to meet individual patient's needs. We
recommend follow-up urinalyses, serum chemistry profiles, and radiographs on a periodic basis.
Further references:
1Lulich JP, Osborne CA, Unger LK, et al: Nonsurgical removal of urocystoliths by voiding urohydropropulsion. In
Journal of the American Veterinary Medical Association. Vol 203, pp. 660-663, 1993
Osborne CA, et al.: Canine and Feline Urolithiases: Relationship of Etiopathogenesis to Treatment and Prevention. In
Canine and Feline Nephrology and Urology, Osborne and Finco 1995, pp 798-888.
Osborne CA, Lulich JP, Bartges JW, Polzin DJ: Feline Metabolic Uroliths: Risk Factor Management. In Current
Veterinary Therapy XI, pp 905-909, 1992.
Osborne CA, Kruger JM, Johnston GR, Polzin DJ: Feline Lower Urinary Tract Disorders, in Textbook of Veterinary
Internal Medicine 3rd edition, Ettinger, pp 2057-2082, 1989.
Osborne CA, Klausner J, Lulich JP: Canine and Feline Calcium Phosphate Uroliths. In Current Vet. Therapy XII, pp.
996-1001, 1995.

